
Mr. Robert S. Pyeatt 
Deputy Base Civil Engineer 
506 N DL Ingram Blvd 
Cannon AFB NM 88103-5003 

Mr. James Bearzi 
Chief Hazardous Waste Bureau 

DEPARTMENT OF THE AIR FORCE 
27TH CIVIL ENGINEER SQUADRON (ACC) 
CANNON AIR FORCE BASE NEW MEXICO 

New Mexico Environment Department 
2905 Rodeo Park Drive East Building 1 
Santa Fe NM 87505-6303 

Dear Mr. Bearzi 

0 8 NOV 200~ 

Cannon Air Force Base hereby submits the attached Petition for No Further Action (NF A) 
Review for 34 Solid Waste Management Units (SWMU) and Areas of Concern (AOC). 

The 34 SWMU and AOC included in this petition were originally submitted to your bureau as 
part of a Class 3 Modification Request in September 2000. Mr. Glenn von Gonten of your staff reviewed 
that original request and recommended in a letter dated January 12, 2004 that Cannon resubmit the 
subject sites under a separate Petition for NF A Review document. 

If this Petition meets your approval, we formally request that the subject sites be placed on Table 
2 (List ofSWMU and AOC Not Currently Requiring Corrective Action) ofthe Cannon AFB Hazardous 
Waste Facility Permit No. NM7572124454. 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel properly 
gathered and evaluated the information submitted. Based on my inquiry of the person or person who 
managed the system, or those persons directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

Attachment: 
Petition for No Further Action Review 

cc: 
NMED HWB Bureau (G. von Gonten) w/o Atch 
EPA Region VI (B. Sturdivant) w/o Atch 

Sincerely 

RO 
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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 two of the Appendices (1, and II) 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, have been grouped together as Section 17.) 

TABLEES-1 

Section SWMU/AOC Description 
NMED 

Criterion 

Section 2 SWMU 1 Oil/Water Separator No. 119 / 5 

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

Section 4 SWMU 5 Oil/Water Separator No. 121 / 5 ' 

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

Section 6 SWMU 8 ' Oil/Water Separator No. 165 / 5 

·Section 7 SWMU 9 . Aircraft Washrack Drain System / 5 

·Section 8 SWMU 11 • Oil/Water Separator No. 170 ./. 5 

·Section 9 SWMU 16 l Oil/Water Separator No. 680 / 5 

. Section 10 SWMU 32A . Oil/Water Separator No. 186 (#1 -East) / 5 

·Section 11 SWMU 33B • Oil/Water Separator No. 186 (#2/ West) / 5 

. Section 12 SWMU 38 . Oil/Water Separator No. 194 / / 5 

, Section 13 SWMU 39 . Oil/Water Separator No. 195 ./ 5 

. Section 14 SWMU 46 Oil/Water Separator No. 196 v / 5 

·Section 15 SWMU 47 ·• Oil/Water Separator No. 494 / / 
5 

· Section 16 SWMU 48B . Aboveground Overflow Capacity Tank ./ 5 

·Section 17 SWMU 51 • Oil/Water Separator No. 375 / 5 

. Section 18 SWMU 55 . Lead Acid Battery Accumulation Point / 5 

·Section 19 SWMU 57 I Oil/Water Separator No. 379 v' 5 

. SWMUs 6i, 62 Sand Traps Nos. 5077 A and 5077B and Oil/Water Sep~r No. 
• Section 20 

and 63' 5077C 
5 

·Section 21 SWMU 7~ Landfill No. 1 I I 5 

• Section 22 SWMU 76 Sludge We~thering Pit (WP-14) / 5 

Section 23 SWMU 83 Sump J 5 

·Section 24 SWMU 91 Oil/Water Separator No. 5120 5 

·Section 25 SWMU 9~ Oil/Water Separator No. No. 5121 5 

Section 26 SWMU 94 Oil/Water Separator No. 5144 5 
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TABLEES-1 

Section SWMU/AOC Description 
NMED 

I 
Criterion 

Section 28 SWMU 113 Landfill No. 5, Cell 3 v 4 

Section 29 AOC D Asbestos Burial Pit 4 

Section 30 AOC E l Runway Rubble Pile 5 .. 
Section 31 AOC F Calibration Target Berm 5 

Section 32 AOC G Disturbed Area -North Housing Site 5 

Section 33 AOC H Disturbed Area - South Housing Site 5 

Section 34 DP-33 \ Drum Disposal Pit 4 

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 ofthe SWMU or AOC. 

• Description and Operational History- briefly describes the site and its operational history. 

• 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. 

The locations of each of the SWMUs and AOCs addressed herein are illustrated in Figure 1-2, 
Appendix A. Appendix B contains tables associated with each SWMU section. Appendix C 
contains a list of references. 
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SECTIIIONE Introduction 

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 of U.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 or'the Base (Figure 1-2, Appendix A). One SWMU 74, 
and three AOCs, D, G, and H, are the exceptions; at least a portion of these four 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 of 26oC (78°F). Extreme daily temperatures range from -24°C 
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SEmiiONE Introduction 

(-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 km/hr (3.1 mph) during fall, winter, and spring. During the summer, winds are 
from the south at an average of3.7 km/hr (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 km/hr) (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 of Triassic 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 
Ogallala Formation extends more than 125 miles to the east before terminating as an escarpment 
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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 
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 
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Ogallala, and is locally termed "caprock." 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 Umin (205 gpm) to 4,353 L/min (1150 gpm). Specific capacities range from 
0.14 m3/m (11.4 gal/ft) to 0.35 m3/m (27.9 gal/ft) (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 ofhydraulic 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. 
This calculates out to a hydraulic conductivity of approximately 1.0 x 1 o-I em/sec. Again, this 
appears to be low when compared with published data (Freeze and Cherry 1979). 
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The presence of interstitial clays may account for both the variability and low values ofhydraulic 
conductivities. Boring logs from Cannon AFB IRP projects and published reports (Lee Wan and 
Associates I990) 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 I930s 
to the present. A decline of 50 to I 00 feet has been observed in the area around Clovis, New 
Mexico for the period from the I930s to 1980. Lee Wan and Associates (1990), states "the 
largest area of water level decline exceeding I 00 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). 

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 
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all relatively flat surfaces at the Base, but is also found on slopes associated with playas (map 
symbolAc). 

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 1-1, Appendix B, in the form of a mean value and statistical information 
on the ranges encountered for each element. Table 1-1 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 1-1, 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. 

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 
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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 of low 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 ofboth 
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 (CFR 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 
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. 
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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 of New 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 

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. 

2.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

2.2.1 Site Description 

SWMU 1, OWS No. 119, was located at the southwest comer of Building 119 (Figure 2-1 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. 

2.2.2 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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2.3 LAND USE 

2.3.1 Current 

The current land use of the SWMU location is industrial. 

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. 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. 

2.4 INVESTIGATIVE ACTIVITIES 

2.4.1 Summary 

An RFI of the Appendix II sites {LRL 1993) detected two organic compounds and three metals 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 I. 

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

2.4.2.1 Non-Sampling Data Collection 

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

2.4.2.2 Sampling Data Collection 

Three borings, drilled to a depth of 10 feet in the area of the OWS, were sampled during the RFI 
{boring locations are shown in Figure 2-1 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 evidence of slight contamination during this 
investigation. 

URS Q:\1616\94341cannon_hswa_nfraplnfrap1_rpl.doci27·Sep-04 IOMA 2-2 



IECDIITWO SWMU 1, Oil/Water Separator No. 119 

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

2.4.2.3 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. 

2.4.2.4 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 2-1 a 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 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 1 o-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 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 of 0.61 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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2.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

2.4.3.1 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. 

2.4.3.2 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. 

2.4.3.3 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. 

2.4.3.4 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 2-2a and 2-2b 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 USEP A 
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 
established background levels (W -C 1997a) for metals at Cannon AFB, 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. 

2.5 SITE CONCEPTUAL MODEL 

2.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU I included the drilling and sampling of a total of three 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 I997a) 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. 

2.5.2 Environmental Fate 

Contaminants encountered at OWS No. II9 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 I, 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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2.6 SITE ASSESSMENTS 

2.6.1 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, NF A was recommended for SWMU 1. 

2.6.2 Screening Assessments 

2.6.2.1 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. 

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 (Table 2-2b 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. 

2.6.2.2 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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2.6.3 Risk Assessments 

2.6.3.1 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 of 0.61 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. 

2.6.3.2 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 
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. 

2.6.4 Other Applicable Assessments 

2.6.4.1 Surface Water 

SWMU 1 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) 

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. 

2.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE collected samples of the influent and effluent 
from a number of OWSs 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). 

2. 7 NO FURTHER ACTION PROPOSAL 

2.7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for SWMU 1. 

2.7.2 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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SEmiiTHREE SWMU 3, Oil/Water separator No. 108 

3.1 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 of SWMU 3. Based on the results of a limited risk assessment performed as part of this 
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 NF A 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 CFR 
270.42(c) is warranted for closure ofthis SWMU. 

3.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

3.2.1 Site Description 

SWMU 3, OWS No. 108, was located to the west of former Hangar 125 (Figure 3-1 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 of the northwest comer of what 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 1 02 and waste wash water generated from aircraft maintenance operations in 
Hangar 121. Wastewaters from the unit were discharged to a sanitary sewer line. 

3.2.2 Operational History 

OWS No. 1 08 was active until approximately 1990 when the unit was removed during the 
demolition ofHangar 125 (W-C 1997c). The OWS at SWMU 3 has been removed and no longer 
receives wastewaters. 

3.3 LAND USE 

3.3.1 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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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. However, OWS No. 108 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

3.4 INVESTIGATIVE ACTIVITIES 

3.4.1 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 of SWMU 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 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. 

3.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI)- Phase I 

3.4.2.1 Non-Sampling Data Collection 

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

3.4.2.2 Sampling Data Collection 

Three borings, 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 3-1 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. 

3.4.2.3 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. 

3.4.2.4 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 3-1a and 3-1b 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 3, a level that fell within the USEPA's target risk range of 1 X 104 to 1 X w-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 of 0.61 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 of the 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. 

3.4.3 Investigation #2 Appendix II RFI- Phase II 

3.4.3.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to evaluate whether a release of SWMU-related chemicals 
had occurred 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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3.4.3.2 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 3-1 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. 

3.4.3.3 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. 

3.4.3.4 Results and Conclusions 

The analytical results of the Phase II RFI are presented in Table 3-2 in Appendix B. The 
maximum detected concentration of one organic compounds (benzo(a)pyrene) exceeded the 
corresponding USEPA Region Ill RBC for residential soil (USEPA 1994). However, the 
estimated risk from this compound fell within the USEPA's target risk range of 1 x 104 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. 

3.5 SITE CONCEPTUAL MODEL 

3.5.1 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. 

3.5.2 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 oftime. 

3.6 SITE ASSESSMENTS 

3.6.1 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. 

3.6.2 Screening Assessments 

3.6.2.1 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 3-2b 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. 

3.6.2.2 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. 

3.6.3 Risk Assessments 

3.6.3.1 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. 

3.6.3.2 Ecological 

Based on the results of the risk assessment portion of the Phase I RFI and the risk evaluation 
portion of the Phase ll RFI (both of which were actually risk screenings), a full-scale ecological 
risk assessment was not warranted for SWMU 3. 

3.6.4 Other Applicable Assessments 

3.6.4.1 Surface Water 

SWMU 3 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 
SWMU contained no means for groundwater discharges to occur. 

3.6.4.3 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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3. 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). 

3. 7 NO FURTHER ACTION PROPOSAL 

3. 7.1 Rationale 

Based on the conclusions reached m the Phase II RFI, NF A has been recommended for 
SWMU3. 

3.7.2 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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4.1 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 of SWMU 5. 
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. 

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 
NFAforSWMU5. , 

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 of this SWMU. 

4.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

4.2.1 Site Description 

SWMU 5, OWS No. 121, was located to the west of former Hangar 121 (Figure 4-1 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. 

4.2.2 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. 

4.3 LAND USE 

4.3.1 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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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. However, OWS No. 121 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

4.4 INVESTIGATIVE ACTIVITIES 

4.4.1 Summary 

The Phase I RFI ofthe Appendix II sites (LRL 1993) detected one organic compound and three 
metals at concentrations of potential concern in the area of SWMU 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 
NF A for SWMU 5. 

4.4.2 Investigation #1: Appendix II RCRA Facility Investigation {RFI)- Phase I 

4.4.2.1 Non-Sampling Data Collection 

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

4.4.2.2 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 4-1 in Appendix A). Soil 
samples were collected at the surface and from depths of 2.5, 5, and I 0 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. 

4.4.2.3 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 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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4.4.2.4 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 4-1a and 4-1b 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. 

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. 

4.4.3 Investigation #2 Appendix II RFI - Phase II 

4.4.3.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to evaluate whether a release of SWMU-related chemicals 
had occurred 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 for NF A based on the Phase I RFI was appropriate for SWMU 5, and to 
characterize the vertical extent of contamination in this area. 

4.4.3.2 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 4-1 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. 

4.4.3.3 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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4.4.3.4 Results and Conclusions 

The analytical results of the Phase II RFI are presented in Table 4-2a in Appendix B. The 
maximum concentrations of all detected chemicals did not exceed the corresponding USEP A 
Region Ill RBC for residential soil (USEPA 1994) (see Table 4-2b 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. 

4.5 SITE CONCEPTUAL MODEL 

4.5.1 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 ofpotential concern at SWMU 5. Based on this, the Phase II RFI recommended 
NFA forSWMU 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. 

4.5.2 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. 
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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. 

4.6 SITE ASSESSMENTS 

4.6.1 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. 

4.6.2 Screening Assessments 

4.6.2.1 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 USEP A Region Ill RBCs for residential soil (USEP A 
1994). The comparison is shown in Table 4-2b 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. 

4.6.2.2 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. 

4.6.3 Risk Assessments 

4.6.3.1 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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4.6.3.2 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 5. 

4.6.4 Other Applicable Assessments 

4.6.4.1 Surface Water 

SWMU 5 contained no surface water. 

4.6.4.2 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. 

4.6.4.3 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. 

4.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE 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). 

4. 7 NO FURTHER ACTION PROPOSAL 

4. 7.1 Rationale 

Based on the conclusions reached in the Phase II RFI, NF A has been recommended for 
SWMU5. 

4.7.2 Criterion 

SWMU 5 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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5.1 SUMMARY 

SWMU 7, OiVWater Separator (OWS) No. 129, has been listed as an Appendix II site. An RFI 
of the 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 of SWMU 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 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. 

5.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

5.2.1 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 5-1 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. 

5.2.2 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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5.3 LAND USE 

5.3.1 Current 

The current land use of the SWMU location is 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. However, OWS No. 129 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

5.4 INVESTIGATIVE ACTIVITIES 

5.4.1 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 of SWMU 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 NFA for SWMU 7. 

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

5.4.2.1 Non-Sampling Data Collection 

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

5.4.2.2 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 of 2.5, 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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5.4.2.3 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 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. 

5.4.2.4 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 5-la and 5-1b 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 (USEPA 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 of 0.61 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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5.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

5.4.3.1 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. 

5.4.3.2 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. 

5.4.3.3 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. 

5.4.3.4 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 5-2a and 5-2b 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 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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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. 

5.5 SITE CONCEPTUAL MODEL 

5.5.1 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. 

5.5.2 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 of time 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 oftime. 
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5.6 SITE ASSESSMENTS 

5.6.1 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. 

5.6.2 Screening Assessments 

5.6.2.1 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. 

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. 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. 

5.6.2.2 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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5.6.3 Risk Assessments 

5.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 
4 X w-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 (USEPA 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 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. 

5.6.3.2 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. 

5.6.4 Other Applicable Assessments 

5.6.4.1 Surface Water 

SWMU 7 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 
SWMU contained no means for groundwater discharges to occur. 

5.6.4.3 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. 

5.6.4.4 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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5.7 NO FURTHER ACTION PROPOSAL 

5. 7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for SWMU 7. 

5.7.2 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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6.1 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 ofthe 
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 NF A 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. 

6.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

6.2.1 Site Description 

SWMU 8, OWS No. 165, was located at the east end of the aircraft washrack Facility 165 
(Figure 6-1 in Appendix A). The OWS was an underground concrete unit that consisted of three 
compartments with a 4,500-gallon main compartment and a 71 0-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 710-gallon oil storage compartment and wastewaters were 
discharged to a sanitary sewer line. 

6.2.2 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 

6.3 LAND USE 

6.3.1 Current 

The current land use of the SWMU location is industrial. 
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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. 165 has been partially 
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 one organic compound and three metals 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 (US ACE 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 NF A for SWMU 8. 

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 a depth 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 of 2.5, 5 and 10 feet to characterize the distribution of potential 
contaminants. Field screening with a PID revealed evidence of slight contamination in one of 
the borings 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. 

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 of SWMU 8. 
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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. 

6.4.2.4 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 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 8, 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 Risk Assessment found a maximum excess noncarcinogenic risk of 0.61 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 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 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. 

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. 
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6.4.3.2 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. 

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 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 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 of SWMU 8. 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. 

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. 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1_rpt.doci27-Sep-04 /OMA 6-4 



SEmiiSIX SWMU 8, Oil/Water Separator No. 165 

6.5 SITE CONCEPTUAL MODEL 

6.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 8 included the drilling and sampling of a total of three borings to a 
depth of 1 0 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. 

6.5.2 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 of time 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. 

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 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, NF A was recommended for SWMU 8. 
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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 of the 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEPA 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. 

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. 

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 8, a level that fell within the USEP A'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 of 0.61 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. 
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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 
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 8 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. 165 included a 71 0-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. 

6. 6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE 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). 

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 8. 

6.7.2 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 
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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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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 of SWMU 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 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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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 ofthe Appendix II sites (LRL 1993) detected four organic compounds and three metals 
at concentrations of potential concern in the area of SWMU 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 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 NF A 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 of SWMU 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 7-1 a and 7-1 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 9, a level that fell within the USEPA's target risk range of 1 x 104 to 1 x 10·6 for 
carcinogenic effects (USEPA 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 of 0.61 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 a1115 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 9, the RFI recommended 
NF A 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 W ashrack 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 of the 
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 of SWMU 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, NF A 
was recommended at this SWMU. 
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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 of 20 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 1997 a, 
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 of time 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 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. 

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/k:g exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mg/k:g) and noncarcinogenic arsenic 
(2.2 mglk:g). However, the laboratory detection limit of 3.0 mg/k:g 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 1 o·S at SWMU 9' a level that fell within the USEP A's target risk range of I X 10-4 to 1 X 1 0-6 
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 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. 
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7.6.3.2 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. 

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 SWMU 9. 

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 
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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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8.1 SUMMARY 

SWMU 11, OWS No. 170, has been listed as an Appendix II site. An RFI of the 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. 

8.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

· 8.2.1 Site Description 

SWMU 11, OWS No. 170, was located on the west side of Building 170 (Figure 8-1 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. 

8.2.2 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. 

8.3 LAND USE 

8.3.1 Current 

The current land use of the SWMU location is industrial. 
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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. 170 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 (methylene 
chloride) and two metals (mercury and nickel) 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. 

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 of the 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 of 2.5, 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. 

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 11. 
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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. 

8.4.2.4 Results and Conclusions 

Low levels of VOCs 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 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 11, a level that fell within the USEPA's target risk range of 1 x 104 to 1 x 10-6 for 
carcinogenic effects (USEPA 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 of 0.61 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 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 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. 

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. 
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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 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 ofthe 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 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 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 of barium detected ( 456 mglkg) fell below both the established background level 
for barium at Cannon AFB (805 mglkg) (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. 
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8.5 SITE CONCEPTUAL MODEL 

8.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU II included the drilling and sampling of a total of three borings to 
depths of 1 0 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 
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 I997a) and the MSSL for 
residential soil, so the elevated concentration of barium was dismissed as naturally occurring. 

Groundwater at SWMU 1I 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. I70 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 I1, 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. 

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 1I. 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 II. 
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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 of the 
maximum detected concentrations to the highly conservative USEPA 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 of barium detected ( 456 mglkg) fell below both the established background level 
for barium at Cannon AFB (805 mglkg) (W-C 1997a) and the MSSL for residential soil (5,300 
mg/kg), so the elevated concentration ofbarium was dismissed as naturally occurring. 

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. 

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 11' 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 of 0.61 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. 
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'\,, 8.6.3.2 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 
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 11 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. 170 consisted of three compartments, one of which was an oil storage tank of 
unknown size. The unit was removed in 1996. 

8.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE 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). 

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 11. 

8.7.2 Criterion 

SWMU 11 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 
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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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9.1 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 of SWMU 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 ofthe Appendix II sites (W-C 1997c) was planned for SWMU 16, but was not 
conducted because of the 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. 

9.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

9.2.1 Site Description 

SWMU 16, OWS No. 680, was formerly located near the southwest of Building 680 (Figure 9-1 
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. 

9.2.2 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. 

9.3 LAND USE 

9.3.1 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. 

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. 680 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 
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9.4 INVESTIGATIVE ACTIVITIES 

9.4.1 Summary 

The Phase I RFI of the Appendix II sites (LRL 1993) detected three metals at concentrations of 
potential concern in the area of SWMU 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. 

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

9.4.2.1 Non-Sampling Data Collection 

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

9.4.2.2 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 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 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. 

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 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. 

9.4.2.4 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 9-1 in Appendix B. 
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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 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 16, a level that fell within 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 of 0.61 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 NFA at this SWMU. 

9.5 SITE CONCEPTUAL MODEL 

9.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 16 included the drilling and sampling of three 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. 

9.5.2 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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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. 

9.6 SITE ASSESSMENTS 

9.6.1 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. 

9.6.2 Screening Assessments 

9.6.2.1 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. 

9.6.2.2 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. 

9.6.3 Risk Assessments 

9.6.3.1 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. 

9.6.3.2 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. 

9.6.4 Other Applicable Assessments 

9.6.4.1 Surface Water 

SWMU 16 contained no surface water. 
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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. 680 included an oil UST. However, the entire unit and all of its compartments were 
removed in 1990. 

9.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE 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). 

9.7 NO FURTHER ACTION PROPOSAL 

9.7.1 Rationale 

Based on the conclusions reached m the Phase I RFI, NF A has been recommended for 
SWMU 16. 

9.7.2 Criterion 

SWMU 16 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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10.1 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 (US ACE 1999) documented the removal of the 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. 

10.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

1 0.2.1 Site Description 

SWMU 32A, OWS No. 186 (#1 -East), was located on the east side of Building 186 (Figure 
10-1 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. 

1 0.2.2 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. 

10.3 LAND USE 

1 0.3.1 Current 

The current land use of the SWMU location is industrial. 
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10.3.2 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. 

10.4 INVESTIGATIVE ACTIVITIES 

10.4.1 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 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 of the 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. 

10.4.2 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 of 2.5, 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. 

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 
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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. 

10.4.2.4 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 10-1a and 
1 0-1 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 of 0.61 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 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 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. 

1 0.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

1 0.4.3.1 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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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. 

1 0.4.3.3 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 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 of the excavation, each at an approximate depth of 9 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 I 0 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 I 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 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. 

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. 
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10.5 SITE CONCEPTUAL MODEL 

10.5.1 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. 

10.5.2 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 of time 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. 

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 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, NF A was recommended for SWMU 32A. 
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10.6.2 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. 

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. 

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 mglk:g exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mglk:g) and noncarcinogenic arsenic 
(2.2 mglk:g). 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 32A. 

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 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 Human Health Risk Assessment found a maximum excess noncarcinogenic 
risk of 0.61 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. 
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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 
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. 

10.6.4 Other Applicable Assessments 

10.6.4.1 Surface Water 

SWMU 32A 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. 186 (#1 -East) was composed oftwo compartments, one ofwhich was a 300-gallon 
oil storage tank constructed of concrete. The entire unit was removed in 1997. 

10.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE 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). 

10.7 NO FURTHER ACTION PROPOSAL 

10.7.1 Rationale 

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

10.7.2 Criterion 

SWMU 32A 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 

URS Q:l1616\9434\cannon_hswa_nfrap\nfrap1_rpt.doc\27-Sep-04 /OMA 10-7 



SECTIIITEN SWMU 32A, Oil/Water Separator No. 186 (#1- Easu 

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 33B, OWS No. 186 (#2 - West), 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 (arsenic, barium, chromium, and nickel) 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. 

The conclusions reached in the Corrective Measure Completion Report recommended NFA 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. 

11.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

11.2.1 Site Description 

SWMU 33B, OWS No. 186 (#2 - West), was located adjacent to the west side of Building 186 
(Figure 11-1 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. 

11.2.2 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. 

11.3 LAND USE 

11.3.1 Current 

The current land use of the 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. 186 (#2 - West) 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 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. 

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 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. 

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 of 
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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. 

11.4.2.4 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 11-1a, 
11-1b, and 11-1c 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 Assessment found a maximum excess carcinogenic risk of 4 x 1 o-5 at 
SWMU 33B, a level that fell within the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 for 
carcinogenic effects (USEPA 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 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. 

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 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. 

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 ofthe 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 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 of the excavation, each at an approximate depth of 8 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 11-2a and 
11-2b 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. 

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. 
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11.5 SITE CONCEPTUAL MODEL 

11.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 33B included the drilling and sampling of a total of three 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. 

11.5.2 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 oftime. 

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 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. 
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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 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. 

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 mglkg) and noncarcinogenic arsenic 
(2.2 mglkg). 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 33B. 

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 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. 
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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 33B 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. 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. 

11.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE 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). 

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 33B. 

11.7 .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 
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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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12.1 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 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. 

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 38, OWS No. 194, was located adjacent to the southeast comer of Building 194 (Figure 
12-1 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. 

12.2.2 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. 

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. 194 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 of SWMU 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 NF A for SWMU 38. 

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 ofthe Risk Assessment are discussed below. 

12.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 1 0 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 of 2.5, 5 and 10 feet to characterize the distribution of potential 
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. 

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 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. 

12.4.2.4 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 of the three borings. Three 
organics (acetone, 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 12-la and 12-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 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 of 0.61 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. 

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 of the 
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 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 of the 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 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 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. 
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12.5 SITE CONCEPTUAL MODEL 

12.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 38 included the drilling and sampling of a total of three 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. 

12.5.2 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. 

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 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, NF A was recommended for SWMU 38. 
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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 ofthe 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. 

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 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 38. 

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 1 0"5 at SWMU 38, a level that fell within the USEPA's target risk range of 1 X 10-4 to 1 X 1 0"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 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. 
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12.6.3.2 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. 

12.6.4 Other Applicable Assessments 

12.6.4.1 Surface Water 

SWMU 38 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. 194 was composed of two compartments, one of which 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 USACE 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 38. 

12.7.2 Criterion 

SWMU 38 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 
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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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13.1 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 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 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 (US ACE 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. 

13.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

13.2.1 Site Description 

SWMU 39, OWS No. 195, was located adjacent to the northeast comer of Building 195 (Figure 
13-1 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. 

13.2.2 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. 

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. 195 has been 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 

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 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. 

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

13.4.2.1 Non-Sampling Data Collection 

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

13.4.2.2 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 13-1 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 of 21.0 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. 

13.4.2.3 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. 

13.4.2.4 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 13-1a and 13-1b 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 39, 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 Risk Assessment found a maximum excess noncarcinogenic risk of 0.61 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 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 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. 

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. 
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13.4.3.2 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. 

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 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 of the excavation's four walls, and two soil 
samples were collected from the bottom of the excavation, each at an approximate depth of 8.5 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 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 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. 

13.5 SITE CONCEPTUAL MODEL 

13.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 39 included the drilling and sampling of a total of three borings to 
depths of 10 feet. Two organics and four metals were detected at concentrations of potential 
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. 

13.5.2 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. 

13.6 SITE ASSESSMENTS 

13.6.1 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. 

13.6.2 Screening Assessments 

13.6.2.1 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. 

13.6.2.2 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. 

13.6.3 Risk Assessments 

13.6.3.1 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 104 to 1 X 10-6 

for carcinogenic effects (USEPA 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 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. 

13.6.3.2 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. 
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13.6.4 Other Applicable Assessments 

13.6.4.1 Surface Water 

SWMU 39 contained no surface water. 

13.6.4.2 Groundwater 

SWMU 39, Oil/Water Separator No.195 

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. 195 was composed of two compartments, one ofwhich was a 140-gallon oil storage 
tank constructed of concrete. The entire unit was removed in 1996. 

13.6.4.4 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). 

13.7 NO FURTHER ACTION PROPOSAL 

13.7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for SWMU 39. 

13.7.2 Criterion 

SWMU 39 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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SEeTIIIFOURTEEN SWMU 46, Oil/Water Separator No. 196 

14.1 SUMMARY 

SWMU 46, OWS No. 196, has been listed as an Appendix III site. 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. 

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 46, OWS No. 196, was located at the southwest comer of Building 196 (Figure 14-1 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. 

14.2.2 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. 

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. 196 has been partially 
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 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 NF A at this SWMU. 

A Corrective Measure Completion Report (US ACE 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. 

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, 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. 

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 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. 

14.4.2.4 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 14-1a, 14-lb 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 only the detected concentrations of barium and 
antimony exceeded the corresponding screening-level RBCs (by an approximate factor of 2). 
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 NF A for SWMU 46. 

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 partially 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 com12lete 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 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 of the OWS were removed. 
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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 1 0 feet. A seventh, confirmatory sample was 
collected from the bottom of the excavation at approximately 1 0 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 of SWMU 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. 

14.5 SITE CONCEPTUAL MODEL 

14.5.1 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 of these 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. 

14.5.2 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. 

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 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. 

14.6.2 Screening Assessments 

14.6.2.1 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. 

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. 

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. 
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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 46. 

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 
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. 

14.6.4 Other Applicable Assessments 

14.6.4.1 Surface Water 

SWMU 46 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. 196 included a 135-gallon underground oil storage compartment. This compartment 
was partially removed along with the unit's other compartments in 1996. 

14.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 46. 

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, NF A has been recommended for SWMU 46. 
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14.7.2 Criterion 

SWMU 46 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 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 of SWMU 4 7. 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 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. 

15.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

15.2.1 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 corner of the building (Figure 15-1 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. 

15.2.2 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. 

15.3 LAND USE 

15.3.1 Current 

The current land use of the SWMU location is industrial. 
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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, OWS No. 494 has been removed and no 
longer 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 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 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 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. 

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 (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 15-1 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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15.4.2.3 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 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. 

15.4.2.4 Results and Conclusions 

The analyses detected insignificant concentrations of organic compounds and metals in the area 
of SWMU 47. None of the organics and none of the metals were detected at concentrations 
exceeding the corresponding RBCs. The analytical results from this investigation are shown in 
Tables 15-1a, 15-1b and 15-1c 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 of the concentrations of metals exceeded the corresponding screening-level RBCs. Based 
on this, the Phase I RFI recommended NFA for SWMU 47. 

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

15.4.3.1 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. 

15.4.3.2 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. 

15.4.3.3 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. 

15.4.3.4 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 of 7.5 feet, and two soil samples were collected from the bottom of the excavation at approximate depths of 7.5 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 15-2a 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 1 00 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 15-2a and 15-2b 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, 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 47 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 ofthe organics and none ofthe 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. 

15.5.2 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 47, 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. 

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 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. 

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 
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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 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. 

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/k:g exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mglk:g) and noncarcinogenic arsenic 
(2.2 mglk:g). However, the laboratory detection limit of 3.0 mg/k:g 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 1. 

15.6.2.2 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. 

15.6.3 Risk Assessments 

15.6.3.1 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. 

15.6.3.2 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. 

15.6.4 Other Applicable Assessments 

15.6.4.1 Surface Water 

SWMU 47 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. 

15.6.4.3 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. 

15.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 47. 

15.7 NO FURTHER ACTION PROPOSAL 

15.7.1 Rationale 

Based on the conclusions reached in the Phase I RFI or the Corrective Measure Completion 
Report, NFA has been recommended for SWMU 47. 

15.7.2 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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16.1 SUMMARY 

SWMU 488, Aboveground 
overflow CapaciiV 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 
SWMU48B. 

A Phase II RFI of the Appendix II sites (W-C 1997c) 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. 

16.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

16.2.1 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 16-1 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). 

16.2.2 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. 
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16.3 LAND USE 

16.3.1 Current 

SWMU 488, Aboveground 
Overflow CapaciiJ Tank 

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. 

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, the AST and its associated piping were 
removed in 1992. Use classification will continue to remain industrial in nature. 

16.4 INVESTIGATIVE ACTIVITIES 

16.4.1 Summary 

A Phase I RFI of the Appendix II sites (LRL 1993) found elevated levels of organic compounds 
and metals in the area of SWMU 48B. A Phase II RFI of the Appendix II sites (W -C 1997) also 
found elevated levels of found elevated levels of six organic compounds and five metals in the 
area of this SWMU. 

16.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix II SWMUs
Phase I 

16.4.2.1 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). 

16.4.2.2 Sampling Data Collection 

A Phase I RFI was performed at SWMU 48B to determine whether a release of SWMU-related 
chemicals had occurred from the AST. Two borings were advanced to a depth of 30 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. 

16.4.2.3 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 ofthe Phase I RFI. 
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16.4.2.4 Results and Conclusions 

SWMU 488, Aboveground 
Overflow Capacitv Tank 

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 of 20 feet in both borings. 
The results ofthis investigation are presented in Tables 16-la, 16-1b, and 16-1c 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 
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. 

16.4.3 Investigation #2: RFI, Appendix II SWMUs - Phase II 

16.4.3.1 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 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. 

16.4.3.2 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 16-1 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. 

16.4.3.3 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 
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SWMU 488, Aboveground 

overflow Capacitv Tank 

SWMU 48B, and for completing the human health risk screening. Therefore, no data gaps 
existed. 

16.4.3.4 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 
of metals 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 
assessed, and potential impacts to groundwater were considered low. The results of this 
investigation are presented in Table 16-2a 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. 

16.5 SITE CONCEPTUAL MODEL 

16.5.1 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. 

16.5.2 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 of SWMU 48B, the fate and transport of 
contaminants in the vadose zone was not modeled as part ofthe CMS. 

16.6 SITE ASSESSMENTS 

16.6.1 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. 
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16.6.2 Screening Assessments 

16.6.2.1 Human Health 

SWMU 488, Aboveground 
Overflow CapacitY Tank 

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 16-2b in Appendix B. 

16.6.2.2 Ecological 

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. 

16.6.3 Risk Assessments 

16.6.3.1 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. 

16.6.3.2 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. 

16.6.4 Other Applicable Assessments 

16.6.4.1 Surface Water 

SWMU 48B 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) 

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 
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SWMU 488, Aboveground 

Overflow Capacitv Tank 

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. 

16.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 48B. 

16.7 NO FURTHER ACTION PROPOSAL 

16.7 .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 48B. 

16.7.2 Criterion 

SWMU 48B 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 

SWMU 51, OWS No. 375, has been listed as an Appendix III site. A Phase I RFI of the 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 NF A for SWMU 51. 

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. 

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 ofthis SWMU. 

17.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

17.2.1 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 17-1 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 1 0 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. 

17.2.2 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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17.3 LAND USE 

17.3.1 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. 

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, 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. 

17.4 INVESTIGATIVE ACTIVITIES 

17.4.1 Summary 

A Phase I RFI ofthe 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. 

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 included a risk screening. The results of the risk screening are discussed below. 

17.4.2.2 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 17-1 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. 

17.4.2.3 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. 

17.4.2.4 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 17-la, 
17-lb and 17-1c 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 Phase I RFI recommended completing a BRA for SWMU 51. 

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 RFI. 

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. 
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17.4.3.4 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 USEPA'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 ofhuman health risks at SWMU 51 are shown in Table 17-2 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. 

17.4.4 Investigation #3: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

17.4.4.1 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. 

17.4.4.2 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. 

17.4.4.3 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. 

17.4.4.4 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 of the 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 1 0 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 of the 
excavation, beneath the footprint of the unit, at an approximate depth of 1 0 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 17-3a and 17-3b 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. 

17.5 SITE CONCEPTUAL MODEL 

17.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 51 included the drilling and sampling of three 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. 

17.5.2 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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17.6 SITE ASSESSMENTS 

17.6.1 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. 

17.6.2 Screening Assessments 

17.6.2.1 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 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. 

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. 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. 

17.6.2.2 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 17.6.3.2. 

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 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 1 o-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. 

17.6.3.2 Ecological 

SWMU 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 of habitat at SWMU 51, no key receptor species were identified. 
Therefore, the ecological risk assessment was not conducted. 

17.6.4 Other Applicable Assessments 

17.6.4.1 Surface Water 

SWMU 51 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, this 
SWMU contained no means for groundwater discharges to occur. 
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17.6.4.3 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. 

17.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 51. 

17.7 NO FURTHER ACTION PROPOSAL 

17.7 .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 51. 

17.7.2 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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18.1 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 
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. 

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. 

18.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

18.2.1 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 379 (Figure 18-1 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. 

18.2.2 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). 

18.3 LAND USE 

18.3.1 Current 

The Lead Acid Battery Accumulation Point at SWMU 55 is no longer used for battery storage. 

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, 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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18.4 INVESTIGATIVE ACTIVITIES 

18.4.1 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. 

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 included a risk screening. The results of the risk screening are discussed below. 

18.4.2.2 Sampling Data Collection 

Three borings, drilled to maximum depths of 20 feet in the area of the asphalt pad, were sampled 
during the Phase I RFI (boring locations are shown in Figure 18-1 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. 

18.4.2.3 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 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. 

18.4.2.4 Results and Conclusions 

Lead was detected at concentrations exceeding the established background levels at SWMU 55 
(W-C 1997a). However, the detected concentrations of lead did not exceed the corresponding 
RBCs or other risk screening criteria. The analytical results from this investigation are shown in 
Tables 18-la 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 
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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 NF A for SWMU 55. 

18.4.3 Investigation #2: RCRA Facility Investigation (RFI), Appendix IIISWMUs
Phase II 

18.4.3.1 Non-Sampling Data Collection 

The Phase II RFI included a risk screening. The results of the risk screening are discussed 
below. 

18.4.3.2 Sampling Data Collection 

Three borings drilled to depths of 20 feet in the area of the asphalt pad were sampled during the 
Phase II RFI (boring locations are shown in Figure 18-1 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. 

18.4.3.3 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. 

18.4.3.4 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 18-2a 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. 

URS Q:l1616\9434\cannon_hswa_nfrap\nfrap1_rpt.doc\27-Se!HJ4 /OMA 18-3 



SEmDIEIGHTEEN 
SWMU 55, lead Acid Battery 

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 104

. Based on this, the Phase II RFI recommended NFA for SWMU 55. 

18.5 SITE CONCEPTUAL MODEL 

18.5.1 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 of SWMU 55, and the Phase I RFI recommended 
NF A 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 of SWMU 55. However, there was no evidence 
of a significant release in the area of SWMU 55, and the Phase II RFI recommended NF A 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. 

18.5.2 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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18.6 SITE ASSESSMENTS 

18.6.1 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. 

18.6.2 Screening Assessments 

18.6.2.1 Human Health 

The Phase I RFI' s risk screening consisted of a comparison of the maximum detected 
concentrations oflead 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 18-2b and 18-2c 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. · 

18.6.2.2 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. 

18.6.3 Risk Assessments 

18.6.3.1 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. 

18.6.3.2 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 
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protective of human health and the environment. Therefore, an ecological risk assessment was 
not warranted for SWMU 55. 

18.6.4 Other Applicable Assessments 

18.6.4.1 Surface Water 

SWMU 55 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) 

No USTs are associated with the Lead Acid Battery Accumulation Point. 

18.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 55. 

18.7 NO FURTHER ACTION PROPOSAL 

18.7.1 Rationale 

Based on the conclusions reached in the Phase I and Phase II RFis, NF A has been recommended 
forSWMU55. 

18.7.2 Criterion 

SWMU 55 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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SECTIIININETEEN SWMU 57, Oil/Water Separator No. 379 

19.1 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 of SWMU 57. Because there was no evidence of 
a significant release in the area of SWMU 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 CFR 270.42(c) is warranted for closure of this SWMU. 

19.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

19.2.1 Site Description 

SWMU 57, OWS No. 379, was located beneath the pavement adjacent to the southwest side of 
Building 379 (Figure 19-1 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. 

19.2.2 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. 

19.3 LAND USE 

19.3.1 Current 

The current land use ofthe SWMU location is industrial. 
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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, OWS No. 379 has been removed and no 
longer receives 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 no metals and no organics at 
concentrations exceeding the corresponding RBCs in the area of SWMU 57. Because there was 
no evidence of a significant release in the area of SWMU 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. 

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. 

19.4.2.2 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 19-1 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. 

19.4.2.3 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. 
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19.4.2.4 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 19-1a, 19-lb, and 19-1c 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 no detected concentrations of any chemicals 
exceeded the corresponding RBCs or other risk screening criteria. Based on this, the Phase I RFI 
recommended NF A for SWMU 57. 

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

19.4.3.1 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. 

19.4.3.2 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. 

19.4.3.3 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. 

19.4.3.4 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 19-2a and 19-2b 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. 

19.5 SITE CONCEPTUAL MODEL 

19.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 57 included the drilling and sampling of three borings to 
depths of 1 0 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. 

19.5.2 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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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 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. 

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 
(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, NF A 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. 

19.6.2.2 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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19.6.3 Risk Assessments 

19.6.3.1 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. 

19.6.3.2 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. 

19.6.4 Other Applicable Assessments 

19.6.4.1 Surface Water 

SWMU 57 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. 

19.6.4.3 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. 

19.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 57. 

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 57. 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1_rpt.doci27·Sep-04 /OMA 19-6 



SEmiiNINETEEN SWMU 57, Oil/Water Separator No. 379 

19.7.2 Criterion 

SWMU 57 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 

SWMUs 61, 62, and 63, Sand Traps 50171 
and 50178, and Oil/Water Separator 5017C 

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 of SWMU 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 of SWMU 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 NFA 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 CFR 270.42( c) is warranted for closure of this 
SWMU. 

20.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

20.2.1 Site Description 

Facility 5077 is a vehicle wash rack located in the Civil Engineering Squadron Compound at 
Cannon AFB(Figure 20-1 in Appendix A). The facility includes two 380-gallon sand traps 
(SWMUs 61 and 62) within the limits ofthe 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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20.2.2 Operational History 

SWMUs 61, 62, and 63, Sand Traps 50711 
and 50718, and Oil/Water Separator 5071C 

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. 

20.3 LAND USE 

20.3.1 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. 

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, 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. 

20.4 INVESTIGATIVE ACTIVITIES 

20.4.1 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 of SWMU 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. 

20.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs -
Phase I 

20.4.2.1 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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20.4.2.2 Sampling Data Collection 

SWMUs 61, 62, and 63, Sand Traps 50nA 
and 5DnB, and Oil/Water Separator 50nc 

Six borings, two in the area of each of the three SWMUs, were drilled to a depth of I 0 feet and 
sampled during the Phase I RFI (boring locations are shown in Figure 20-1 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. 

20.4.2.3 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. 

20.4.2.4 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 ofbarium 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 20-la, 20-1b, 20-1c, 20-1d, and 
20-1e 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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SWMUs 61, 62, and 63, Sand Traps 50nA 

and 50nB, and Oil/Water Separator 50nc 

The Phase I RFI recommended completing a BRA for SWMU 63, and NFA for SWMUs 61 
and 62. 

20.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill SWMUs -
Phase I 

20.4.3.1 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. 

20.4.3.2 Sampling Data Collection 

No additional data was collected during the BRA. 

20.4.3.3 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. 

20.4.3.4 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 w-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 20-2a and 20-2b in Appendix B. A summary of human 
health risks at SWMU 63 is shown in Table 20-2c 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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20.5 SITE CONCEPTUAL MODEL 

20.5.1 Nature and Extent of Contamination 

SWMUs 61, 62, and 63, Sand Traps 50711 
and 50718, and Oil/Water Separator 5071C 

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. 

20.5.2 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 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 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. 

20.6 SITE ASSESSMENTS 

20.6.1 Summary 

As part of the Phase I RFI, detected chemicals were compared to the corresponding RBCs. 
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SWMUs 61, 62, and 63, Sand Traps 50171 

and 50178, and Oil/Water Separator 5017C 

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, NF A was recommended for SWMU 63. 

20.6.2 Screening Assessments 

20.6.2.1 Human Health 

The risk screening at SWMUs 61, 62, and 63 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. 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. 

20.6.2.2 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 20.6.3.2. 

20.6.3 Risk Assessments 

20.6.3.1 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. 

20.6.3.2 Ecological 

The ecological risk assessment portion ofthe 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. 

20.6.4 Other Applicable Assessments 

20.6.4.1 Surface Water 

SWMUs 61, 62, and 63 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, these 
SWMUs contained no means for groundwater discharges to occur. 

20.6.4.3 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. 

20.6.4.4 Other 

No other assessments have been conducted in the area ofSWMUs 61, 62, and 63. 

20.7 NO FURTHER ACTION PROPOSAL 

20.7.1 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. 

20.7.2 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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21.1 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 of SWMU 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 ofFedera1 Regulations (CFR) 270.42(c) is warranted for closure of 
this SWMU. 

21.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

21.2.1 Site Description 

Landfill No. 1 (SWMU 74) was an inactive landfill located in the northwest area of Cannon AFB 
(Figure 21-1 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 ). 

21.2.2 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 ofthe 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 of Engineers (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 of bum 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. 

21.3 LAND USE 

21.3.1 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. 

21.3.2 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. 

21.4 INVESTIGATIVE ACTIVITIES 

21.4.1 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 of SWMU 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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21.4.2 Investigation #1: Phase I RCRA Facility Investigation Report for Landfill No. 1 
(SWMU 74) 

21.4.2.1 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 ). 

21.4.2.2 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 of both 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 
of23 borings were drilled and subsurface soil samples were collected and submitted for chemical 
analyses from 15 of the borings (boring locations are shown in Figure 21-1 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). 

21.4.2.3 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. 

21.4.2.4 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 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 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. 

21.5 SITE CONCEPTUAL MODEL 

21.5.1 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. 

21.5.2 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. 

21.6 SITE ASSESSMENTS 

21.6.1 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. 

21.6.2 Screening Assessments 

21.6.2.1 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 of the 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 10·8, less than USEPA'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. 

21.6.2.2 Ecological 

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

21.6.3 Risk Assessments 

21.6.3.1 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. 

21.6.3.2 Ecological 

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

21.6.4 Other Applicable Assessments 

21.6.4.1 Surface Water 

SWMU 74 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) 

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

21.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 74. 

21.7 NO FURTHER ACTION PROPOSAL 

21.7.1 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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21.7 .2 Criterion 

SWMU 74 is proposed for NF A based on New Mexico Environment Department (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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22.1 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 R1 of 18 IRP/SWMU sites was completed in 1991 (W-C 1992). Based on the analytical 
results from this investigation, the R1 report recommended that NF A was required at SWMU 76. 

A BRA, performed using the results of the Rl, was included in the R1 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 (US EPA 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 R1 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. 

22.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

22.2.1 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 22-1 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. 

22.2.2 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 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. An R1 of 18 IRP/SWMU sites investigated this site in 1991. The 
R1 report included a BRA and recommended that NF A was required. 

22.3 LAND USE 

22.3.1 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. 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1_rpt.doci27·Sep-04 /OMA 22-1 



SEmiiTWENTY-TWO SWMU 76, Sludge Weathering Pit lWP-141 

22.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the facility 
wiii remain active for the foreseeable future. However, SWMU 76 has been covered with fiii 
material and has been inactive since 1980. Use classification wiii continue to remain industrial 
in nature. 

22.4 INVESTIGATIVE ACTIVITIES 

22.4.1 Summary 

According to a Phase I Records Search (CH2M Hill 1983), 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 NF A alternative was most appropriate for SWMU 76. 

22.4.2 Investigation #1: Remedial Investigation (RI) of 181RP/SWMU Sites 

22.4.2.1 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 22.4.3 below. 

22.4.2.2 Sampling Data Collection 

Four soil borings were drilled and samples were collected for chemical and geotechnical 
analyses during the Rl. 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 22-1 
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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22.4.2.3 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. 

22.4.2.4 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 J..Lg/kg and 
7,900 J..Lg/kg, 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 J..Lg/kg. 
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 mg/kg 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 mg/kg) and the background levels for lead were below the applicable USEPA 
Generic Soil Screening Level of 400 mg/kg. Tables 22-1 a, and 22-1 b 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. 

22.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 18 IRPISWMU Sites 

22.4.3.1 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. 

22.4.3.2 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 22.4.2 above. 
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22.4.3.3 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. 

22.4.3.4 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 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. Tables 22-2a, 22-2b, and 
22-2c 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, NFA was recommended for this 
SWMU. 
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22.5 SITE CONCEPTUAL MODEL 

22.5.1 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/k:g and 7,900 Jlg/k:g, 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 of 0.85 mglk:g at a 25-foot depth interval, was 
the only metal detected at levels of potential concern. 

22.5.2 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 ofthe 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. 

22.6 SITE ASSESSMENTS 

22.6.1 Summary 

A BRA was conducted based on the results of the RI for SWMU 76. Based on the results ofthe 
BRA, no unacceptable human health or ecological risks due to chemical releases were expected 
from this SWMU. Therefore, NFA was recommended for SWMU 76. 

22.6.2 Screening Assessments 

22.6.2.1 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 oflead detected at SWMU 76 (12.6 mglk:g) was below the 
applicable USEP A Generic Soil Screening Level of 400 mg/k:g 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. 

22.6.2.2 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 rjsk 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. 

22.6.3 Risk Assessments 

22.6.3.1 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 
USEP A-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. 

22.6.3.2 Ecological 

Based on the results of the BRA, NFA was recommended for SWMU 76. Therefore, a full-scale 
ecological risk assessment was not conducted for SWMU 76. 

22.6.4 Other Applicable Assessments 

22.6.4.1 Surface Water 

SWMU 76 contained no surface water. 
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22.6.4.2 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. 

22.6.4.3 Underground Storage Tanks (USTs) 

There have never been any USTs located at SWMU 76. 

22.6.4.4 Other 

According to a Phase I Records Search (CH2M Hill 1983), 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. 

22.7 CONFIRMATION SAMPLING 

During June 2004, the U.S. Geological Survey collected one subsurface confirmation sample 
from a depth of 5.5 to 6 feet below ground surface in connection with the Fuel Replacement 
System at Cannon AFB (Figure 22-2). The sampling results are presented in Table 22-3. The 
compounds ethylbenzene, methyl tert-butyl ether, and total xylenes were detected, and all 
detected concentrations were well below U.S. EPA Region 9 residential preliminary remediation 
goals (PRGs) of 8.9 mg/kg, 62 mg/kg, and 270 mg/kg, respectively. 

22.8 NO FURTHER ACTION PROPOSAL 

22.8.1 Rationale 

Based on the conclusions reached in the RI and the BRA, NF A has been recommended for 
SWMU76. 

22.8.2 Criterion 

SWMU 76 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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23.1 SUMMARY 

SWMU 83, Sump, has been listed as an Appendix II site. A Phase I RFI ofthe Appendix II sites 
(LRL 1993) detected elevated levels of TRPH in the area of SWMU 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 PAHs, 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. 

23.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

23.2.1 Site Description 

SWMU 83, Sump, was located approximately 90 feet northwest ofBuilding 120 (Figure 23-1 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. 

23.2.2 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. 

23.3 LAND USE 

23.3.1 Current 

The sump has been removed, and a portion of the sump's former location is currently paved. 

23.3.2 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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23.4 INVESTIGATIVE ACTIVITIES 

23.4.1 Summary 

A Phase I RFI ofthe 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 ofthis SWMU. 

23.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix II SWMUs -
Phase I 

23.4.2.1 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). 

23.4.2.2 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 23-1 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 of 2.5 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. 

23.4.2.3 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. 

23.4.2.4 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 investig;ltion, indicated 
minimal or no risk to human health or the environment from SWMU 83. The results of this 
investigation are presented in Tables 23-1 a and 23-1 b in Appendix B. 

23.4.3 Investigation #2: RFI, Appendix II SWMUs - Phase II 

23.4.3.1 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. 

23.4.3.2 Sampling Data Collection 

A Phase II RFI was performed at SWMU 83 to determine whether a release of SWMU-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. 

23.4.3.3 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. 

23.4.3.4 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 of SWMU 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 23-2a and 23-2b 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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23.5 SITE CONCEPTUAL MODEL 

23.5.1 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. 

23.5.2 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. 

23.6 SITE ASSESSMENTS 

23.6.1 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. 

23.6.2 Screening Assessments 

23.6.2.1 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. 

23.6.2.2 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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23.6.3 Risk Assessments 

23.6.3.1 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. 

23.6.3.2 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. 

23.6.4 Other Applicable Assessments 

23.6.4.1 Surface Water 

SWMU 83 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) 

There is no record, other than the RF A, of any storage tanks, either underground or aboveground, 
associated with SWMU 83. 

23.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 83. 

23.7 NO FURTHER ACTION PROPOSAL 

23.7 .1 Rationale 

Based on the conclusions reached in the Phase I and Phase II RFis, NF A has been recommended 
forSWMU 83. 

23.7.2 Criterion 

SWMU 83 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 
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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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24.1 SUMMARY 

SWMU 92, OWS No. 5120, has been listed as an Appendix III site. A Phase I RFI of the 
Appendix III sites (W-C 1994a) found slightly elevated levels of organic compounds, including 
PAHs, 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 NF A 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. 

24.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

24.2.1 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 24-1 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. 

24.2.2 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 ofBuilding 5120. The OWS and 
the associated leach well were physically removed in 1996. 

24.3 LAND USE 

24.3.1 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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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. However, OWS No. 5120 and the associated leach 
well no longer exist. Use classification will continue to remain industrial in nature. 

24.4 INVESTIGATIVE ACTIVITIES 

24.4.1 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. 

24.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs
Phase I 

24.4.2.1 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. 

24.4.2.2 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 24-1 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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24.4.2.3 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. 

24.4.2.4 Results and Conclusions 

Four organic compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
indeno(l,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 24-1 a and 24-1 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. 

24.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill SWMUs -
Phase I 

24.4.3.1 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. 

24.4.3.2 Sampling Data Collection 

No additional data was collected during the BRA. 

24.4.3.3 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. 

24.4.3.4 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 1 o-6 for occupational workers. This level fell within the 
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USEP A'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 24-2a and 24-2b in Appendix B. A summary of human 
health risks at SWMU 92 are shown in Table 24-2c 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. 

24.4.4 Investigation #3: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

24.4.4.1 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. 

24.4.4.2 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 
24-3 in Appendix A). 

24.4.4.3 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. 

24.4.4.4 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 I 0 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 of TPH 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 coliected from the excavation was field 
screened using immunoassay method 4030 and analyzed for TCLP metals. The results of this 
investigation are shown in Tables 24-3a and 24-3b 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, NFA 
was recommended at this SWMU. 

24.5 SITE CONCEPTUAL MODEL 

24.5.1 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. 

24.5.2 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. 

24.6 SITE ASSESSMENTS 

24.6.1 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, NFA was recommended for SWMU 92. 

24.6.2 Screening Assessments 

24.6.2.1 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. 

URS Q:\161619434\cannon_hswa_nfraplnfrap1_rpt.doci27-Sep-04 /OMA 24-6 



SEmiiTWENTY-FOUR SWMU 92, Oil/Water Separator No. 5120 

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. 

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 92. 

24.6.2.2 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 24.6.3.2 below. 

24.6.3 Risk Assessments 

24.6.3.1 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 
I .0 x 1 o-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. 

24.6.3.2 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. 

24.6.4 Other Applicable Assessments 

24.6.4.1 Surface Water 

SWMU 92 contained no surface water. 

24.6.4.2 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. 

24.6.4.3 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. 

24.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 92. 

24.7 NO FURTHER ACTION PROPOSAL 

24.7.1 Rationale 

Based on the conclusions reached in the BRA and the Phase II RFI, NF A has been recommended 
forSWMU92. 

24.7 .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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25.1 SUMMARY 

SWMU 93, OWS No. 5121. has been listed as an Appendix III site. A Phase I RFI of the 
Appendix III sites (W -C 1994a) found elevated levels of four organic compounds and one metal 
in the area of SWMU 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 sjtes (W-C 1997d) also found elevated levels of organic 
compounds and metals 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 
Region III RBCs for residential soil (USEP A 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 ofthis SWMU. 

25.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

25.2.1 Site Description 

This SWMU was formerly located beneath the hush house portion ofBuilding 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 25-1 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. 

25.2.2 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 of OWS 
No. 5121. 

25.3 LAND USE 

25.3.1 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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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. 5121 and the associated leach 
field no longer exist. Use classification will continue to remain industrial in nature. 

25.4 INVESTIGATIVE ACTIVITIES 

25.4.1 Summary 

A Phase I RFI of the 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. 

25.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs
Phase I 

25.4.2.1 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. 

25.4.2.2 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 25-1 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. 

25.4.2.3 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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25.4.2.4 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 25-1 a and 25-1 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 93. 

25.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill SWMUs
Phase I 

25.4.3.1 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. 

25.4.3.2 Sampling Data Collection 

No data was collected during the BRA. 

25.4.3.3 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. 

25.4.3.4 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 1 o-7 for occupational workers. The 
primary contributor to the risk was ingestion ofP AHs in surface soils. This level fell below the 
USEPA'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 concentrations of COCs identified 
during the BRA are shown in Table 25-2a and 25-2b in Appendix B. A summary of human 
health risks at SWMU 93 are shown in Table 25-2c 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. 

25.4.4 Investigation #3: RFI, Appendix Ill SWMUs - Phase II 

25.4.4.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to further characterize the nature and extent of 
contamination in the area of SWMU 93. In addition, the Phase II included a risk screening to 
verify whether the recommendation for NFA based on the BRA was appropriate for SWMU 93. 

25.4.4.2 Sampling Data Collection 

Three soil borings were installed during the Phase II RFI (boring locations are shown in Figure 
25-1 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 ofBuilding 5123. Each boring was drilled and sampled to a maximum 
depth of 1 0 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. 

25.4.4.3 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. 

25.4.4.4 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 25-3a 
and 25-3b 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. 

25.5 SITE CONCEPTUAL MODEL 

25.5.1 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 of 60 
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. 

25.5.2 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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25.6 SITE ASSESSMENTS 

25.6.1 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 
NFA recommendation is appropriate for SWMU 93. 

25.6.2 Screening Assessments 

25.6.2.1 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 of this 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. 

25.6.2.2 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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25.6.3 Risk Assessments 

25.6.3.1 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 104 to 1.0 x 10-6). This 
indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects was expected at 
SWMU93. 

25.6.3.2 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. 

25.6.4 Other Applicable Assessments 

25.6.4.1 Surface Water 

SWMU 93 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. 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 ofBuilding 5121. 

25.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 93. 
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25.7 NO FURTHER ACTION PROPOSAL 

25.7 .1 Rationale 

Based on the conclusions reached in the BRA and the Phase II RFI, NF A has been recommended 
forSWMU93. 

25.7.2 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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26.1 SUMMARY 

SWMU 94, OWS No. 5144, has been listed as an Appendix III site. A Phase I RFI of the 
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. 

26.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

26.2.1 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 of D.L. Ingram Street and Argentia Avenue (Figure 26-1 in 
Appendix A). The 1,700-gallon OWS, which was located approximately 30 feet northeast ofthe 
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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26.2.2 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. 

26.3 LAND USE 

26.3.1 Current 

The current land use of the SWMU location is industrial. 

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. 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. 

26.4 INVESTIGATIVE ACTIVITIES 

26.4.1 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 (US ACE 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. 

26.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs
Phase I 

26.4.2.1 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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26.4.2.2 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 26-1 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. 

26.4.2.3 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. 

26.4.2.4 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 26-1a and 26-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 94. 

26.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill SWMUs
Phase I 

26.4.3.1 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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26.4.3.2 Sampling Data Collection 

No additional data was collected during the BRA. 

26.4.3.3 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. 

26.4.3.4 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 1 o-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 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 Tables 26-2a and 26-2b in Appendix B. A summary of human 
health risks at SWMU 94 are shown in Table 26-2c 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. 

26.4.4 Investigation #3: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

26.4.4.1 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. 

26.4.4.2 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 26-3 in 
Appendix A). 
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26.4.4.3 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. 

26.4.4.4 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 of 9 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 of 6 feet. Two soil samples were collected from the bottom of the 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 of 6 feet. Two soil samples were collected from the bottom of the 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 26-3a and 26-3b 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, NFA 
was recommended at this SWMU. 

26.5 SITE CONCEPTUAL MODEL 

26.5.1 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. 

26.5.2 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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26.6 SITE ASSESSMENTS 

26.6.1 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. 

26.6.2 Screening Assessments 

26.6.2.1 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 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 (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, 
6.4 mglk:g, exceeded the Region VI MSSLs for both carcinogenic arsenic (0.32 mg/kg) and 
noncarcinogenic arsenic (2.2 mglk:g). 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. 

26.6.2.2 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 26.6.3.2. 

26.6.3 Risk Assessments 

26.6.3.1 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 104 

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. 

26.6.3.2 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. 

26.6.4 Other Applicable Assessments 

26. 6.4.1 Surface Water 

SWMU 94 contained no surface water. 

26.6.4.2 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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26.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 5144 consisted of an underground OWS and two underground sand traps. All three 
units were removed in 1996. 

26.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 94. 

26.7 NO FURTHER ACTION PROPOSAL 

26.7.1 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. 

26.7.2 Criterion 

SWMU 94 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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27.1 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 Hill 1983) 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 ReviewNisual 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 (RI) 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 of SWMU 113, 
except Cell #3. 
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27.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

27.2.1 Site Description 

Landfill No. 5 (SWMU 113) is a 70-acre inactive landfill located in the southeast area of Cannon 
AFB (Figure 27-1). 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. 

27 .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 ofwaste 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. 

27.3 LAND USE 

27 .3.1 Current 

Landfill No. 5 is currently closed and no longer receives waste. In addition, a locked security 
fence surrounds the area of this SWMU. Land use in the area ofSWMU 113 can be classified as 
airfield/industrial. 
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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. Land use in the area of SWMU 113 will remain 
industrial in nature. 

27.4 INVESTIGATIVE ACTIVITIES 

27.4.1 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). 

27 .4.2 Investigation #1: Installation Restoration Program (IRP) Phase II -
Confirmation/Quantification Stage 1 at Landfill No. 5 (SWMU 113) 

27.4.2.1 Non-Sampling Data Collection 

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

27.4.2.2 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 27-1 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. 
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27.4.2.3 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. 

27.4.2.4 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 of 2.1 micrograms per liter (Jlg/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 27-1 in Appendix B . 

. No soil samples were collected or analyzed during this investigation. 

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

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

27.4.3.1 Non-Sampling Data Collection 

The RI included a BRA performed using the results of this investigation. Based on the analytical 
results, the findings 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 are not significant from this SWMU (W -C 1992). The BRA is discussed in 
Section 27.6.3 below. 

27.4.3.2 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 of USACE in 1988 (well 
locations are shown in Figure 27-1). 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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27.4.3.3 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. 

27.4.3.4 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 RI. 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 27-2. 

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). 

27.4.4 Investigation #3: Phase I RCRA Facility Investigation (RFI) Report for landfill 
No.5 (SWMU 11311RP No. LF-5) 

27.4.4.1 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 27.6.3 below. 

27.4.4.2 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 ofSWMU 113. Samples 
were collected using direct push techniques, and the field screening was completed using a 
photoionization detector (PID). Based on the results of the field screening, 78 additional soil gas 
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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 (pprnlv). 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 of the VOCs 
generally corresponded with landfill cell locations (Figure 27-3). 

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 
fill/native 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. 

27.4.4.3 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. 

27.4.4.4 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 pprnlv. 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 ofthe VOCs generally corresponded with landfill cell locations (Figure 27-3). 

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 
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 
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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 27-3. 

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 I 13. 

27.5 SITE CONCEPTUAL MODEL 

27.5.1 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. 

27.5.2 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. 

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. 
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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. 

27.6 SITE ASSESSMENTS 

27.6.1 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 ofboth 
assessments are discussed below. 

27.6.2 Screening Assessments 

27.6.2.1 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 [mg/kg]) 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 mg/kg). Assuming a 70-year soil ingestion exposure, the 
associated cancer risk for this 0.7 mg/kg concentration ofberyllium was 4 x 10-6

, a level within 
the USEP A target risk range of 1 x 10 -6 to 1 x 1 0-4. No noncarcinogens were detected at concen
trations exceeding the corresponding proposed RCRA action levels during the Phase I RFI. 

27.6.2.2 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 
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 

URS Q:l1616194341cannon_hswa_nfraplnfrap1_rpt.doc\27-Sep-04 /OMA 2 7-8 



SEimiiTWENTY -SEVEN SWMU 113, landfill No. 5 

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. 

27.6.3 Risk Assessments 

27.6.3.1 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. 

27.6.3.2 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. 

27 .6.4 Other Applicable Assessments 

27.6.4.1 Surface Water 

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

27.6.4.2 Groundwater 

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

27.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at SWMU 113. 

27. 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 Hill 1983); 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 
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 
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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 of SWMU 113. 

27.7 NO FURTHER ACTION PROPOSAL 

27.7.1 Rationale 

Based on the conclusions reached in the Phase II (Stage 1) IRP report, the RI, and the Phase I 
RFI, NF A 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 of Landfill No. 5 except Cell #3 is appropriate 
at this time. 

27.7.2 Criterion 

SWMU 113 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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28.1 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 of this AOC. 

28.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

28.2.1 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 28-1 ). The area investigated measured approximately 
150 feet by 590 feet. 

28.2.2 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 off barracks buildings that were temporarily stored in this area, not intentionally 
disposed ofhere (W-C 1996). 

28.3 LAND USE 

28.3.1 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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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. Use classification will continue to remam 
recreational. 

28.4 INVESTIGATIVE ACTIVITIES 

28.4.1 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. 

28.4.2 Investigation #1: Site Investigation {SI) Report, Area of Concern {AOC) D 

28.4.2.1 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. 

28.4.2.2 Sampling Data Collection 

Nine borings were installed during the SI (boring locations are shown in Figure 28-1 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 of 7, 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). 

28.4.2.3 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 of the SI. 
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28.4.2.4 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 28-la, 28-lb, 28-lc, and 28-ld 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. 

28.5 SITE CONCEPTUAL MODEL 

28.5.1 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 of 25 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. 

28.5.2 Environmental Fate 

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

28.6 SITE ASSESSMENTS 

28.6.1 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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28.6.2 Screening Assessments 

28.6.2.1 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. 

28.6.2.2 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. 

28.6.3 Risk Assessments 

28.6.3.1 Human Health 

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

28.6.3.2 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. 

28.6.4 Other Applicable Assessments 

28.6.4.1 Surface Water 

AOC D contained no surface water. 

28.6.4.2 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. 

28.6.4.3 Underground Storage Tanks (USTs) 

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

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

28.7 NO FURTHER ACTION PROPOSAL 

28.7 .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. 

28.7.2 Criterion 

AOC Dis 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. 

URS Q:l161619434\cannon_hswa_nfraplnfrap1_rptdoc\27-Sep-04 /OMA 28-5 



SEmiiTWENTY -NINE AOC E, Runwav Rubble Pile 

29.1 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. 

29.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

29.2.1 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 29-1 m 
Appendix A). The rubble pile trends north-south, parallel to the former runway. 

29.2.2 Operational History 

The Runway Rubble Pile was discovered in 1995 after a brush fire exposed the debris pile. A 
historical documents review (CH2M Hill 1983) 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. 

29.3 LAND USE 

29.3.1 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. 

29.3.2 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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29.4 INVESTIGATIVE ACTIVITIES 

29.4.1 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. 

29.4.2 Investigation #1: CERCLA Site Inspections at Areas of Concern (AOCs) E, F, G, 
and H 

29.4.2.1 Non-Sampling Data Collection 

The SI included a risk evaluation, the results of which are discussed below. An EM-61 
electromagnetic geophysical survey 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. 

29.4.2.2 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 I 0 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 I 0-foot depth intervals in these borings. Borings 
were located near anomalies identified by the geophysical survey (boring locations are shown in 
Figure 29-1 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. 

29.4.2.3 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. 

29.4.2.4 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 
surface soil sample at AOC E. Low concentrations of four VOCs (carbon disulfide, methyl ethyl 
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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 29-la and 29-1b 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 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 29-1c and 29-1d in Appendix B). The results of the 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 NF A for AOC E. 

29.5 SITE CONCEPTUAL MODEL 

29.5.1 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 NFA 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. 

29.5.2 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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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. 

29.6 SITE ASSESSMENTS 

29.6.1 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. 

29.6.2 Screening Assessments 

29.6.2.1 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 x10-6 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-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 US EPA acceptable levels. Based on this, the SI recommended NF A for 
AOCE. 

29.6.2.2 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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29.6.3 Risk Assessments 

29.6.3.1 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. 

29.6.3.2 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. 

29.6.4 Other Applicable Assessments 

29.6.4.1 Surface Water 

AOC E contained no surface water. 

29.6.4.2 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. 

29.6.4.3 Underground Storage Tanks (USTs) 

No USTs are associated with the Runway Rubble Pile. 

29.6.4.4 Other 

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

29.7 NO FURTHER ACTION PROPOSAL 

29.7.1 Rationale 

Based on the conclusions reached in SI, NF A has been recommended for AOC E. 

29.7.2 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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30.1 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. 

30.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

30.2.1 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 30-1 in Appendix A). 

30.2.2 Operational History 

The Calibration Target Berm was used as a backstop when bore sighting aircraft weaponry in the 
1950s and 1960s. 

30.3 LAND USE 

30.3.1 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. 

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 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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30.4 INVESTIGATIVE ACTIVITIES 

30.4.1 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 NF A at this AOC. 

30.4.2 Investigation #1: CERCLA Site Inspections at Areas of Concern {AOCs) E, F, G, 
and H 

30.4.2.1 Non-Sampling Data Collection 

The SI included a risk evaluation, the results of the risk evaluation are discussed below. 

30.4.2.2 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 of 0- to 2-feet using a hand auger (boring locations are shown in 
Figure 30-1 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. 

30.4.2.3 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 of the CERCLA SI. 
Therefore, no data gaps existed after the completion of the SI. 

30.4.2.4 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 30-1a and 30-1b 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 AOC. 
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Concentrations of arsenic detected in surface soil exceeded both residential and industrial 
USEPA Region VI MSSLs (Tables 30-1c and 30-1d in Appendix B). The results of the risk 
evaluation 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. 

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. 

30.5 SITE CONCEPTUAL MODEL 

30.5.1 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. 

30.5.2 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 F, 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. 

30.6 SITE ASSESSMENTS 

30.6.1 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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30.6.2 Screening Assessments 

30.6.2.1 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 104 to 
1 x 1 o-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. 

30.6.2.2 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. 

30.6.3 Risk Assessments 

30.6.3.1 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. 

30.6.3.2 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. 

30.6.4 Other Applicable Assessments 

30. 6.4.1 Surface Water 

AOC F contained no surface water. 

URS Q:\1616\9434\cannon_hswa_nfrap\nfrap1_rpt.doci27·Sep-04 /OMA 30-4 



SEmiiTHIRTY AOC F, Calibration Target Berm 

30.6.4.2 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. 

30.6.4.3 Underground Storage Tanks (USTs) 

No USTs are associated with the Calibration Target Berm. 

30. 6.4.4 Other 

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

30.7 NO FURTHER ACTION PROPOSAL 

30.7.1 Rationale 

Based on the conclusions reached in SI, NF A has been recommended for AOC F. 

30.7.2 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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31.1 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 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 ofthis AOC. 

31.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

31.2.1 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 31-1 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. 

31.2.2 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. 

31.3 LAND USE 

31.3.1 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. 

31.3.2 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 -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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31.4 INVESTIGATIVE ACTIVITIES 

31.4.1 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. 

31.4.2 Investigation #1: CERCLA Site Inspections at Areas of Concern (AOCs) E, F, G, 
and H 

31.4.2.1 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 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. 

31.4.2.2 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 31-1 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. 

31.4.2.3 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. 

31.4.2.4 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, 
sodium, vanadium, and zinc) were also detected above established background levels in at least 
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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-cetyl 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 31-1a and 31-1b 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 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 31-1c and 31-1d in Appendix B). 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 USEPA acceptable levels. Based on this, the SI report recommended NFA for AOC G. 

31.5 SITE CONCEPTUAL MODEL 

31.5.1 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 NF A 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. 

31.5.2 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. 

31.6 SITE ASSESSMENTS 

31.6.1 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. 

31.6.2 Screening Assessments 

31.6.2.1 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. 

31.6.2.2 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 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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31.6.3 Risk Assessments 

31.6.3.1 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. 

31.6.3.2 Ecological 

Both the estimated lifetime excess cancer risks and the estimated cumulative adverse health 
effects met acceptable USEPA 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. 

31.6.4 Other Applicable Assessments 

31.6.4.1 Surface Water 

AOC G 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 
AOC contained no means for groundwater discharges to occur. 

31.6.4.3 Underground Storage Tanks (USTs) 

No USTs are suspected to be associated with the Disturbed Area - North Housing Site. 

31.6.4.4 Other 

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

31.7 NO FURTHER ACTION PROPOSAL 

31.7.1 Rationale 

Based on the conclusions reached in SI, NFA has been recommended for AOC G. 

31.7.2 Criterion 

AOC G 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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32.1 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. 

32.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

32.2.1 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 
32-1 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. 

32.2.2 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. 

32.3 LAND USE 

32.3.1 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. 
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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. 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. 

32.4 INVESTIGATIVE ACTIVITIES 

32.4.1 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. 

32.4.2 Investigation #1: CERCLA Site Inspections at Areas of Concern (AOCs) E, F, G, 
and H 

32.4.2.1 Non-Sampling Data Collection 

The SI included a risk evaluation, the results of which are discussed below. 

32.4.2.2 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 32-1 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. 

32.4.2.3 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. 

32.4.2.4 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 32-1a and 32-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 32-1c and 32-1d in Appendix B). The results of 
the risk evaluation found that the cumulative excess cancer risk for AOC H was 1 x 1 o-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 report recommended NF A for AOC H. 

32.5 SITE CONCEPTUAL MODEL 

32.5.1 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. 

32.5.2 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 oftime. 

32.6 SITE ASSESSMENTS 

32.6.1 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. 

32.6.2 Screening Assessments 

32.6.2.1 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 x10-6 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 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 USEPA acceptable levels. Based on this, the SI recommended NF A for 
AOCH. 

32.6.2.2 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. 

32.6.3 Risk Assessments 

32.6.3.1 Human Health 

Because the estimated lifetime excess cancer risks and the estimated cumulative adverse health 
effects met acceptable USEPA levels for soils at AOC H, a full-scale human health risk 
assessment was not warranted for this AOC. 

32.6.3.2 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. 

32.6.4 Other Applicable Assessments 

32.6.4.1 Surface Water 

AOC H contained no surface water. 

32.6.4.2 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. 

32.6.4.3 Underground Storage Tanks (USTs) 

No USTs are associated with the Disturbed Area- South Housing Site. 

32.6.4.4 Other 

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

32.7 NFA PROPOSAL 

32.7.1 Rationale 

Based on the conclusions reached in SI, NF A has been recommended for AOC H. 
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32.7.2 Criterion 

AOC H 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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33.1 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. 

33.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

33.2.1 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 33-1 ). 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). 

33.2.2 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. 

33.3 LAND USE 

33.3.1 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. 

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. Use classification will continue to remain 
industrial. 
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33.4 INVESTIGATIVE ACTIVITIES 

33.4.1 Summary 

During a Rapid Response Corrective Action, approximately 25 drums and approximately 610 
cubic yards of soils were excavated from the area of DP-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. 

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

33.4.2.1 Non-Sampling Data Collection 

The Rapid Response Corrective Action included a risk evaluation, the results of which are 
discussed in Section 33.6.2 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. 

33.4.2.2 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-l 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 of the 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 of TRPH contamination. 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. 

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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33.4.2.3 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 ofthe Rapid Response Corrective Action. 

33.4.2.4 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 of TRPH (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 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 33-1 c should be mg/kg, 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 33-1 a and 
33-lc in Appendix B. 

The samples of the proposed backfill materials were found to contain slightly elevated 
concentrations of TRPH ( <200 mg/kg), 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 33-la and 33-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 33-lc should be mg/kg, not mg/L). The analytical results from the profile samples are 
presented in Tables 33-lb and 33-lc in Appendix B. 

None ofthe nine residual liquid samples collected from the excavated drums exhibited hazardous 
characteristics when they were field hazard categorized. 
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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 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. 

33.5 SITE CONCEPTUAL MODEL 

33.5.1 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. 

33.5.2 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. 

33.6 SITE ASSESSMENTS 

33.6.1 Summary 

Approximately 25 drums and 610 cubic yards of soils were excavated from the area of DP-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. 
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33.6.2 Screening Assessments 

33.6.2.1 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 fo~ DP-33). 

A slightly elevated concentration of TRPH (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 ofthe excavation. No other 
COPCs were detected at concentrations exceeding the corresponding MSSLs at DP-33. 

33.6.2.2 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. 

33.6.3 Risk Assessments 

33.6.3.1 Human Health 

Based on the findings of the screening assessment, a formal human health risk assessment was 
not warranted for DP-33. 

33.6.3.2 Ecological 

A formal ecological risk assessment was not completed for DP-33. 
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33.6.4 Other Applicable Assessments 

33.6.4.1 Surface Water 

DP-33 contained no surface water. 

33.6.4.2 Groundwater 

DP-33, Drum Disposal Pit 

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. 

33.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at DP-33. 

33.6.4.4 Other 

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

33.7 NO FURTHER ACTION PROPOSAL 

33.7.1 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. 

33.7.2 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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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<3> ND<3> ND<3> 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 ND<3> ND(3) ND(3) ND<3> 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(3) 0.016 (4) ND<3> 0.056(4

) 0.019 (3) 

Nickel 5.5 5.9 (4) 1.6 2.41 (4) 11 14.9 (4) 

Potassium 1,345 1,222 413 417 2,691 2,512 
Selenium ND<3l 0.47 (4) ND<3> 0.31 (4) 0.26 (3) 1.1 (4) 

Silver (5) ND(3) (5) ND<3l 0.4 (5) 2.65 (3) 

Sodium 91 351 (4) 10 253 (4) 102 1,227 (4) 

Thallium ND <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 (mglkg). 

(2) From report entitled "Naturally Occurring Concentrations oflnorganics 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-halfthe 
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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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) 

leucocepha/us 

Peregrine falcon Falco perigrinus Endangered Endangered (Group 1) 
Mammals 

Black-footed ferret Mustela nigripes Endangered Possibly Extinct 

Endangered (Group 1): 

Endangered (Group 2): 

Possibly Extinct: 

URS 

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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BOREHQLE 
NUMBER .. 

1 

2 

3 

Table 2-1a 

Concentration (~g/kg) of VOCs 

SWMU1 

. CANNON .. ..... DEP'l'lt .... . .. 

NuMBER . (ft~) .. 

CAN001-119t-031A Surface 
CAN001-1191-032B 2.5 

CAN001-1192-031A Surface 
CAN001-1192-032B 2.5 

CANOO 1-1193-031 A Surface 
CAN001-1193-032B 2.5 

Tables 

CHEMICAL. t ... 
··ToLUENE . .• 

.ACETONE 

91 R 
llU llUJ 

36J lOUJ 
llU 24J 

4J R 
llU lJUJ 

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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i I • 
BoREHOLE SAMP~ SAMPLE 
Nt1MBER NuMBER DEPTH CHRoMIUM MElCIJRY NICUL SU.VEK CCANOOI-119) (Ceet) I 

1 I-021A 0 13.6 J 0.01 UJ 8 J 5.8 J 1-0229 2.5 4.8 J 0.11 UJ 4.8 J * R l-023C 5 8.6 J 0.11 UJ 6.3 J * R I-024D 10 7.2 J 0.01 UJ 5.2 J * R 

(') 
C/) 
0 c ., 
(') 
(!) 

2 2-021A 0 14.7 ] 0.01 UJ 5.8 J * R 
2-0229 2.5 8.5 ] 0.11 UJ 6.5 } * R (QAO) 2-721B 2.5 8.8 0.15 6.7 0.41 u (QCO) 2-8219 2.5 4.5 ) O.Q2 UJ 5.2 ) * R 

0 
:I 
(') 
(!) 
:I -., I» 

r 
::0 
r 
C/) 
(') 
(jj' 
:I 
(') 

0 ~(!) 

2-023C 5 10.2 1 0.11 UJ 9.2 ] * R 2-0240 10 4.1 J 0.11 UJ 5.1 UJ * R 

3 3-021A 0 34.6 u 0.1 UJ 8 ) * R J-022B 2.5 7.5 ) 0.11 UJ 7 ] * R 3.()2JC 5 9.3 J 0.02 UJ 9.6 J * R 3-0240 10 4.4 0.11 J 5.5 UJ o.ss u 

-cs· 
:I 

C/) - -f 
~ 3 ~ 
3: (Q -

- (!) C: ~ N (Q I ... - ... 
0 C" .... ~ 

~ :I 

~ r 
" ... 
@ CD 
:0 CD :0 
0 w :0 

'::r 
~ 

':o 
@' 
~ 

Background (95% UCL) (1) 12.50 0.13 9.00 2.20 
NOTES: 

I 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected . 
I 

I U indicates that the compound was analyzed for, but not detected at or above the standard limit. I 

J indicates and estimated value. 
UJ indicates the compound was analyzed for but not detllCted. The sample quantification limit or reported detection limit is an estimated quantity. *R indicates that the data was rejected because cf quality control measures. 

-f 
0 -I» 

3: 
(!) -I» c;; 

@' 
~ Boldface iDdic:ates a detection above the 95% UCL background level. II> 

"8-
b. 

~ 
Qnly data for metals deteeled above background is presented. 

~ 
C1> (1} Background data is described iP Section 1.7. 
~ 

----- - - -
~--~· -... 

0 
~ 

= =r t:C 
I 

.J::. -CD en 



IPPEIIIIB Tables 

Table 2-2a 
Summary of Soil Sample Results 

SWMU1 

OF SWMU 1 SOIL SAMPLE 
RESULTS 

Location PID 4030 
(units) TPH 

(ft.) ppm ppm ppm 

s ows 0.02 <100 10 ND NO 

2 II ows NO <20 <10 

3 4 ows NO <20 <10 

4 II ows ND <20 <10 

s 11 ows NO <20 <10 

6 11 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 
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Table 2-2b 
Maximum Soil Sample Concentrations Results 

SWMU1 

SWMU 1 Maximum Soil Sample Concentrations 

Tables 

Sam piC? Total Metals TCLPMetals Background Cone.~~ 
Region VI/ Cannon iuFB~ 

Region VI 
No. mg/Kg 

Arsenic ~,lA. 
7 Barium?'-'\'?"-

Chromium~ 
Nickel IS~ 0 

Lead V\00 . . N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

<3.0 
1390 
~-9 
9.1 
7.6 

mg/L 

<0.40 
12 
<0.02 
NT 
<0.05 

Residential RBSL 
mg!Kg (A_ -1' L.: mg!Kg 

1.1·16.7 3.6 i t.h) \ 0.32C I 

430 805 ~1\) 5300.0N 
38 133 J_'·h1 31 c 
16 11.4 11-\/l/ l500.0N 
10·18 7.1 "lll 400.0N . . 'CAFB Background InvestJgatJOD, 1997 

Source: US Army Corps of Engineers, 1999 
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BORF;QQ~ 
... 

NUMBER 

I 

2 

3 

Table 3-1a 

Concentration (IJg/kg) of VOCs 

SWMU3 

.. 

. ... Cl\J'fflON ······· 
JJ~.rnr.· .. ····· . ······ 

NuMBER : (f.t.) . . . ...... 

CAN003-l 081-031A Surface 
CAN003-l081-032C 5.0 
CAN003-l 081-831 C 5.0 

CAN003-1 082-031A Surface 
CAN003-1 082-032C 5.0 

CAN003-1 083-031 A Surface 
CAN003-l 083-032C 5.0 

Tables 

. CIJEMICAL . ... 

To.LtiENE 
...... . ···AcETONE 

~-\v>.w\\(:U 
'-' ./ 

...--·;-.:)L.-\0.! _.., 

8J IIUJ 
llU llUJ 

8J (QCD) 

llU liUJ 
llU 11Ul 

llUJ IIUJ 
11U 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 det~ted at CRQL 
R = rej~ted UJ = estimated as non-det~t at CRQL 

QCD = duplicate analyzed at the same lab as nonnal sam-
ple. 

Source: LRL Sciences, Inc., 1993 
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CD 
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CD ::> 

.;. w 

. ! 
if 
% 
if 
" iii 
'8-

~ 
~ v 
~ 
0 
~ 

to 
I 

00 

BoREIIOLE SAMPLE SAI\.U'LE 

NUMBER NUMBER DEPTH BARIVM CHROMIUM MERCURY NICKEL SILVER (CANOOJ-108) (feet) 5YSO ;)3 <-f &. II IS Go 2'tt I 1-021A 0 614 17.8 J 0.01 u 8.1 1.6 1-02211 2.5 70.4 10.7 J 0,02 u 7.3 J 0.85 u J..Q2JC s 63.6 6.2 J 0,02 u 7.5 J 0.93 u (QAD) 1·721C 5 112 10.2 0.15 JO.J 0.41 u (QCD) 1·821C 5 80.9 8.5 J 0,02 u 8.3 J 0.93 u 1-0240 10 54.3 4.8 ] 0.) u 4.8 ] 0.92 u 

2 2-021A 0 483 6.1 J 0.01 u 9.2 J 21.1 u 2..0228 2.5 101 7.2 J 0.02 u 9.6 J 0.93 u 2..023C 5 91.8 6.5 J O.ot u 6.9 J 0.89 u 2..0240 10 816 3 J 0.01 u 4.4 J 0.88 u 

3 3..021A 0 632 16.4 J O.ot u 7.5 1 3..022B 2.5 196 7.7 J 0.02 u 6.8 0.92 u 3..023C 5 66.5 5.9 J 0.03 u 8.5 0.95 u 3..0240 10 753 2.7 J 0,02 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 metaJs detected above background is presented. 

(I) Background data is described in Section 1.7. 
-·--· -----

I 
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Table 3-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 

Tables 

LOCATOR CANOOJ..f3114.0000 CANOOJ.OJ04-0005 CANfi03..0.10.Us 111 ~10 CAN003-0304-0015 CANGO.J.OJOU028 LAB SAMPLE NUMBER 
COLLECT DATE 

0397770006SA 039n70013SA 0397770017SA 0397770014SA 039777001SSA 0397770016SA 
12/11/94 12/11194 12/11194 12/11/94 12/11/94 12/11/94 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Rtsult RL Qual Result RL Qual 
Vol~dlt OI"JJioaics (NikC) 
/Acetone 

Methyltne chloride I(.( ~ 
Toluene ? 1.{~ 

II 
< 

II 

Scmlvolotilt OI"JJiiDics (NikC) . 
'2.\ tl Benzo(o)lnlhna:ne (J . 1-z \ 130 

Benzo(o)pyrene 0 • (.P'). \ 220 
Benzo(b)Ouonntllenc tr ,'}.. \ 140 
llcnlo(g.h,i)payJCDC , 39 
bi5(2-Elhylbcxyl)pbthalate ')C1 I < . 
Clti}'ICIIC CJ J \ 470 

1 'J 0 0 ·. --- Di-~H>Ctyl phthal111c < 
Dlbcftz(o,h)llllhna:ne 0, I.Q'). \ 58 
Fluor.nthcac .?-d-6 0 49 
Phenonlhmlc 1'0?~ < 
Pyrone ? )'? . < 

Mtto1o (mc/kl) 
Aluminum .. 1 1'f;<X> 
Arsenic '.?. q 
Barium ~ yc,o 

I :;·c) --BcryJiium.... --

-Calcium u 
Chromiwn ;;l. 3 ) 
Cobalt ,c;J,o 

< 
132000 

3.2 
1.9 

10 < 
52 u 
5.2 

3 
< 

350 
350 
350 
350 
350 

350 

350 

350 
350 
350 
350 

21 
0.52 
21 

0.42 

42 

2.1 

21 

u 

u 

J 

u 
u 

< 
< 

< 
< 

300 
< 
< 
< 
< 
< 
< 

10500 
. 21 

106 
u 0.51 

35000 

9.1 
4.7 

II U < 
5.1 J 3.9 
S.7 U 

370 
370 

370 
370 
370 
370 

370 

370 

370 

370 

370 

11.3 

0.51 

1.1 
0.23 
22.6 

1.1 

1.1 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

< 
< 

< 
< 

640 

< 
890 

< 
< 
< 
< 

1700 
2.3 

184 
0.53 

38600 
8.9 
4.9 

II U < 
5.7 2.9 
5.1 < 

380 
380 

380 
380 
310 
380 
380 
380 
380 
380 
380 

11.4 
0.57 

1.1 

0.23 

221 

1.1 

1.1 

u 
u 
u 
u 

u 

u 
u 
u 
u 

< 

< 
< 
< 

170 
< 

< 
< 
< 
< 
< 

S200 
1.6 

107 
0.3 

199000 

J.S 
2.1 

11 u < 
5.1 J 3.4 
5.7 u < 

380 
380 
380 
380 
380 
310 
380 
380 
380 
380 

310 

229 
0.51 
2.3 

0.46 

45.J 

2.3 

2.3 

u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 

< 
< 
< 
< 

230 
< 
< 
< 
< 

< 
< 

4670 

1.5 

914 
< 

301000 

< 

< 

II U 
5.5 

< 
4 

5.5 u < 

J60 
360 
360 

360 
360 

360 
360 
360 
360 
360 
360 

54.9 

0.55 
5.5 
1.1 

110 
s.s 
5.5 

u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 

< 

< 
< 
< 

350 
< 
< 
< 
< 
< 
< 

6260 
I 

1510 
u < 

208000 
u 3.7 

u < 
Results presented heR an: only those chenritals which wen: d-.JIIIeast once at this SWMU and hove passed dau n:view. 

A compltll: 5U1N1111Y of chemical results an: presented iD Appendix A 
J -Estimated value. 
R- Rtjected value. D • Sample was diluted for onalysis. 
U • Nondtll:cted value. RL • Rcportlns Limil 
Ill MS/MSD for the pn:a:cding sample number. 

Page 1 of6 
Source: Woodward-Clyde, 1997 

II U 
5.7 J 

5.7 u 

310 

310 

380 
310 

380 

310 

310 

310 
310 

380 
380 

23 

0.51 
2.3 

0.46 
45.9 
2.3 

2.3 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

u 

u 
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LOCATOR 
LAB SAMPLE NUMBER 
COUECTDATE 

M<bls (mglkg), coat. 
Copper 3\30 
Iron ~-~soo 
Lad L(00 
Mt&~~CSium I S 5 ,-., 

--·Manpnese ··-
Niclccl 1 swo 

- Potassium ---
V1111dium 5 413 
Zblc d.?lsoo 

TRPH (IDJII<I) 
Tolal Petroleum 

URS 

Table 3-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 

CAN003-0304-0000 CAN003-0JG4.0005 CAN003-030~5 OJ CAN003-0~10 CANOOJ.roouGIS 0397770006SA 1>39mooi3SA 039m0017SA 0397770014SA 0397770015SA 
12111194 12/11194 12/11194 12/11194 12/11194 Result RL Qual Retutt RL Qual Result RL Qual Result RL Qual Result RL Quo! 

5.5 4.2 7.8 2.3 16.9 23 3.6 4.6 3.7 II 
5460 21 9660 113 9240 11.4 3900 22.9 2810 54.9 4.1 0.52 8.8 0.51 9.9 1.1 3.4 1.1 1.8 0.55 
1540 42 2410 22.6 2330 22.8 4410 4S.B 4900 110 618 2.1 184 1.1 219 1.1 54.8 23 263 5.5 6.4 8.4 8.4 4.5 8.8 4.6 1.S 9.2 J < 22 u 372 1050 2060 S66 1910 569 1020 1150 968 2150 
253 2.1 11.5 1.1 19.5 1.1 93 2.3 1.9 5.5 18.6 4.2 24.4 23 24.1 23 9.8 4.6 8.2 II 

126 51.2 45.2 61S 45.6 < 45.8 u < 43.9 u 
ts praen!Cd hen: lrC only !hose dlcmicols which wen: delcclcd at least once I! this SWMU IDd have passed data m-iew. A complete """"'"'>'or cbanlcaJ results ... praeniCd In Appendix A. 

J • Eslillllled Yalue. 
R • Rejecled nlue. D • Somple wu dllllled fur anolysis. 
U • Nondeteeted Yllue. RL • Rcponina Limit. 
''' MSIMSD fur the prccc:eding somplenumber. 

Page 2 of6 
Source: Woodward-Clyde, 1997 

Tables 

CAN003-0~20 

03977700 16SA 
12/11194 

Resull RL Qual 

2 4.6 
3410 23 
4.1 0.57 

11200 45.9 
25.6 2.3 
s.a 9.2 
893 1150 
12 2.3 
8 4.6 

< 45.9 u 

Q:\1616\9434\cannon_hswa_ntraplnfrap1apb.doc\27-Sep-04 /OMA B-1 0 



IPPEIIIIB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volalllt Orpllltt {Jicii<C) 
c, Acetone 

\~ ) Methylene chloride 
~ct Toluene 

Stnrlvolalllt Orr;onltt {JiciJ<C) 
Benzo(a)ontlmocenc 
Benzo(o)pym>e 
Benzo(b)O-.nthcnc 
BCIIZD(g.h,l)petylale 

. I {\ bis(2-Ethylheayl)phtllalllll:. 
']1/ J Cllrysenc 
C5 Dl-n-octyl phtholalc 

Dibenz(o,ll)anrhlacene 

Fluorantbellc: 
Phcnontluene 

v'l'yrcne 

Molals (mc/kc) 
vilumlnum 
~ic 
vBariwn 
~Ilium 
/Colclum 

~Omnnium 
"' Cobalt 

URS 

Tables 

Table 3-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 

CANOOJ..0305-0000 
0397170007SA 

CANOOJ.OJ05-GOOS CANOQl.OJ05-836111i CANOOJ.GJ05-GOIO 
0397770001SA 0397770009SA 0397770010SA 

12111/94 12111/94 12111/94 12111/94 

CAN003-0J05-GOIS 
039777001 ISA 

12111/94 

CANOOJ.GJ05-GOlO 
0397770012SA 

12111194 Result RL Qllll Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 

< 
< 

< 
< 
< 
< 
< 

«. 
< 
< 
< 

47 

II U 
5.4 u 
5.4 u 

360 u 
360 u 
360 u 
360 u 
300 u 
360 1 
360 u 
360 u 
360 u 
360 u 
360 

7.8 

1.2 

< 

< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

II 
5.1 J 
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 

2770 10.9 8670 22.7 
· 3.9 0.54 2.4 O.S7 

682 1.1 J 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 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

II 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 
s 1.1 

3.4 1.1 

< 

< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

II U 3.9 
5.1 u 3.4 
5.1 u < 

380 u < 
380 u < 
380 u < 
380 u < 
380 1 300 
380 u < 
380 u < 
380 u 
380 u < 
380 u 
380 u < 

12 

5.8 

5.& u 

390 u 
390 u 
390 u 
390 u 
390 J 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

II SO I 1.4 6560 58.3 
1.8 O.S7 1.2 0.58 
702 1.1 398 5.8 
0.63 0.23 < 1.2 u 

113000 22.9 279000 117 
5.8 1.1 < 5.8 u 
3.2 1.1 < 5.& u 

Results p.....,ted here arc only lhosc: chemicals which were dclected at letil once ar this SWMU ond hOYC posscd data rcYicw. 
A complete SUII1lMIY of chemical rcsullS arc p=cnled in Appendix A. 

J • Estimalcd value. 
R • Rejected value. D • Sample was diluted fa< analysis. 
U • Nondclected value. RL • Reporting Umit. 
m Dupllcale sample for the prccccding sample number. 

Page 3 of6 
Source: Woodward-Clyde, 1997 
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IPPEIIIIB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Metals (mJ/111), <ODL 

Copper :31 ? 0 
Iron :;2 '? 5')1) 

Lcod '-\00 
~Magne5ium-

_Manganese-
Nlclccl tt:; 00 

-PotllssiUDJ -
Vanldium 5'1S 
Zinc ()""?")bO 

TRPH (mc/k&) 
Tolal P.bOicum HydiOcatbons 

URS 

Table 3-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 
CANOOJ.OlOS.OOOO CANOOl-OlOS.OOOS CAN003-0JOS-OJ61 00 CANOOJ-0305-0010 CANOOJ.OJOS.0015 

0397770007SA OJm70008SA 0397770009SA 03?7n0010SA 0397770011SA 
12/11/94 12/J 1194 12/11/94 12111/94 12111/94 

Result RL Qual Rault RL Qual Rault RL Qual Result RL Qual Result RL Qual 

4.6 2.2 5.8 4.S 4.S 4.5 22 3.7 2.3 
4750 10.9 7460 22.7 -6210 22.4 59 SO 11.2 5980 11.4 
4.6 0.54 4.4 1.1 3.8 0.56 4.4 1.1 s 0.51 

1280 21.7 2110 4S.4 3620 44.8 2620 22.4 4660 22.9 
389 1.1 90 2.3 9S.6 22 110 1.1 80.3 1.1 
3.4 4.3 7.4 9.1 5.4 9 7.4 4.S 6.2 4.6 
462 543 1580 1140 1400 1120 1220 SS9 2000 S72 
11.4 1.1 16.8 2.3 18.5 2.2 li.S 1.1 14.4 1.1 
13.6 2.2 17.6 4.5 14.6 4.5 13.6 2.2 15.2 2.3 

191 43.5 < 45.4 u < 44.1 u < 44.7 u < 45.1 u 
Results pccscnted ~a only those chanlcals which~ cleleCted 11 kast once Ill this SWMU and bave passed dllla mricw. A complete summary of chan1eal n:sults a pRSCDted io Appendix A. 

1 • Estimlllcd value. 
R • Rejected value. D • Sample was diluto:d for analysis. 
U • Nondelcc:lcd value. RL • Jlcpon!ftg Limit. 
"'Duplitllle somplc for !be precccding sample number. 

Page 4 of6 
Source: Woodward-Clyde, 1997 

Tables 

CANOOJ.OJOS-0020 
03977700 12SA 

12111/94 
Rault RL Qual 

s.s 11.7 
3690 S8.3 

1.6 o.s8 
20600 117 
30.7 S.B 
< 23.3 u 

963 2920 
IS.2 5.8 
< 11.7 u 

< 46.7 u 

Q:l1616\9434\cannon_hswa_ntrap\nfrap1apb.doc127-Sep-04 /OMA B-12 
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APPEll liB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

V Ill• tile OrgaDics (Jic/J<g) 
/Acetone , 

Methylene !'hloride ltv· .. 
Toluene /'t~ 

Semlvoladle Orpalcs (pglkg) 
Benzo(a)antbraccne U>, ;L I 
Benzo(a)pyrcac o .l,l)2 \ 
Bcnzo(b)Duorwnrhenc w :2. I 

- Benzo(&b.l)perylcne 
bis(2-Ethylhcxyl)phtllalatc r; 

Chryscnc {p ! \ 
Di-n-octyl phthalalc 
Dibenz(a,h)llnthraeene 
Fluonntbenc22.. ,So 
Phenan~ kJ{J ') 
l'ymJc , •. o/<) 

Metals (m&fkl) 

Aluminum 
Anenic 
Barium 
Betyllium 
Calcium 

Chromium 
Cobalt 

DRS 

Table 3-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 
CANOOU306-0000 

039777000 I SA 
12111194 

CANOOJ..0306-0005 
0397770002SA 

121111'94 

CAN~IO 

0397170003SA 
121111'94 

CAN003-0306-0015 
0397770004SA 

12111194 

Tables 

CANOOU306-0020 
0391770005SA 

12111194 Result Rl Qual Resull Rl Qual Resull Rl Qual Result Rl Qual Result Rl Qual 

9.8 
I.S 

15 

42 
100 

70 
< 
< 

130 

540 
< 

71 
52 
190 

(2~ 
1530 
< 

145000 
4.6 

2.1 

II 
5.4 
5.4 

360 
360 J 
360 J 
360 u 
S40 u 
360 
360 
360 u 
360 J 
360 

360 

7.6 

2.5 
< 

< 
< 
< 
< 
< 

< 

< 
< 
< 

< 
< 

7240 

2.3 

21.7 

0.54 
2.2 

0.43 

43.3 

2.2 
2.2 

J 110 
u 0.46 

156000 
5.3 
4.5 

II 

5.7 
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 

23 
0.57 
2.3 

0.46 

46 

2.3 
2.3 

J 

2.5 
2.3 

< 

< 

< 
< 
< 

< 
< 
< 
< 
< 

< 

< 

3800 

1.5 

421 
< 

154000 
1.6 
1.4 

II J 

5.6 J 
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 

22.3 
0.56 
2.2 

0.45 
44.6 
2.2 

2.2 

u 

< 
1.9 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

4390 

1.4 
107 
036 

56900 
4.1 
2.& 

II U 
5.5 J 
s.s 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 
21.9 
1.1 
1.1 

6.5 

< 

< 

< 
< 

< 

< 

< 
< 
< 
< 
< 
< 
< 

6960 

0.91 

1090 

< 

190000 
4.5 

1.9 

12 J 

6 u 
6 u 

390 u 
390 u 
390 u 
390 u 
S30 U 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

23.9 
0.6 

2.4 

0.48 
47.8 

2.4 
2.4 

J 

u 

Resulrs p~ here are only lhosc chemicals which were detccted at least once alibis SWMU and have passed data n:view. A completc summ11ty of chemical n:sulrs an: presented in Appendix A. 
J - Estimated value. 
R a Rejcetcd value. D • Sample was dilutcd for analysis. 
U • Nondetcelcd value. Rl• Reporting Limit. 

Page 5 of6 
Source: Woodward-Clyde, 1997 
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APPEll liB Tables 

Table 3-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 
LOCATOR CANOOUJ06.0000 CAN003-GJ06.4005 CANOOJ.4306-0010 CAN003-8306-0015 CANOOJ.4306-0020 LAB SAMPLE NUMBER 0391770001SA mm70002SA 039m0003SA 0397770004SA 039777000SSA COLLECT DATE 12111194 12111/94 12111/94 12111/94 12111/94 Result JU. Qual Result JU. Qual Result RL Qual Result RL Qual Result RL Qual 
Metab (me/kg), ....,t. 

Copper 6.3 4.3 6.8 4.6 2.5 4.5 2.8 2.2 3.5 4.8 lmn 5130 21.7 6830 23 3270 22.3 3870 II 3700 23.9 Lead 5.4 0.54 6.9 29 2.6 1.1 3.8 0.55 2.2 0.6 Megnesium 1940 43.3 3200 46 2880 «.6 2310 21.9 22500 47.8 Monpncse 625 2.2 113 2.3 45.4 2.2 J 67.6 1.1 37.9 2.4 Nickel 4.9 8.7 8.3 9.2 < 8.9 u 3.7 4.4 6.6 9.6 Potassium 307 1080 1530 I ISO 893 1120 1250 548 1120 1190 Y11111dium 23.2 2.2 17.2 2.3 9.5 2.2 12.1 1.1 16.9 2.4 Zinc: 15.6 4.3 17.2 4.6 7.8 4.5 10.1 22 9.3 4.8 TRPH (JDI/II&) 
TO!al htmleum Hydrocllbons 771 43.3 < 46 u < «.6 u < 43.8 u < 47.1 u 

Results pmcnted ben: are only those chemicals whlc:h were dclcctcd at least once at this SWMU 1111d have passed dlla review. A complete summary of chemical rcsuiiS arc presented in Appendix A. 
J • Estimated vlluc. 
R • Rejected value. D • Sample was diluted for onalysis. 
U • Nondctc:ctcd value. RL • Reporting Limit 

Page 6 of6 
Source: Woodward-Clyde, 1997 
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APPEll liB 

BO~flO.LE. 
NUMBER 

1 

2 

3 

Table 4-1a 

Concentration (J,Jg/kg) of VOCs 

SWMUS 

CANNON . :O.t.PTH. 
NUMBER (rt.) 

CAN005-1211-031A Surface 
CANOOS-121 l-032D 10.0 

CANOOS-1212-031 A Surface 
CAN005-1212-032D 10.0 

CAN005-l213-031A Surface 
CAN005-l213-032D 10.0 
CAN005-l213-831D 10.0 

Tables 

CHEMlCAL 

ACETONE .. 

JJUJ 
12UJ 

lJUJ 
141 

I IUJ 
llUJ 

161 (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 same lab as 
nonnal sample. 

Source: LRL Sciences, Inc., 1993 
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BoREHOLE SAMPLE SAMPLE 

NVMBrJt NUMBER DEPT a BARIUM MERCURY NICKEL 
(CANOOS-lZI) (feet) 

I l-021A 0 341 0.1 u 7.3 
I-022B 2.5 68.5 0.1 u 10.1 
J-023C 5 90.3 0.1 u 6.5 
l-0240 10 37.9 0.1 u 7.6 

2 2-021A 0 357 0.1 u 6 
2.0228 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 3J7 0.1 u 6.6 
3-0228 2.S 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) 3-7210 10 749 0.2 8.1 (QCD) 3-8210 10 714 0.1 u 5.2 
Background (95% UCL) (I) 642.00 0.13 9.00 
NOTES: 

Duplicate samples (QAD) or (QCD) samples are presented ooly if they are different from the original sample and oot 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. 

Boldlace indicates a detectioll above lhe 95% UCL background level. 

Only data for metals detected above background is presented. 

(1) Back~ound data is described iD Section 1.7. 

UJ 
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APPEll liB Tables 

Table 4-2a 
Summary of Compounds Detected in Soil 

SWMUS 

LOCATOR CANOOS.0504-GOOO CAN005-0504-0005 CANOOS.OS04-GOIO CANOOS-OS04-00IS CANOOS.O~IS111 CAN005-05~020 
LAB SAMPLE NUMBER 039n60006SA 0397760007SA 039776000SSA 0397760009SA 0397760011SA 0397760010SA 
COLLECT DATE 12/11194 12/11194 12/11194 12/11194 12111194 Jl/11194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
Volatile 01%••1<1 (H/IcJ) 

Acaone '1'1'-Jooo '""~I 1-4 u II 7.7 12 6.8 II < II u 9.1 II J II u 
Methylene chloride I WS - 3.1 $.7 3.2 s.a 3.1 S.7 1 3.1 S.7 J 1.3 S.7 J 3.3 5.7 J 
Toluene ,;;:2L('{?, 1.2 5.7 3.2 s.8 < 5.7 u 2.6 5.7 J 5.7 u < 5.7 u 

Semlvolotlle Ol%aalco (llf/kc) 
bls(2·Etbylbcxyl)phll>ollte "3l..l 7 < 370 u < 3!0 u < 380 u < 370 u < 370 u < 380 u 

Metals (mrfkl) 
Alamlnum 1 I e,oo 6310 11.3 14300 11.6 7110 11.4 $760 11.3 43$0 11.3 7830 11.4 
Arsenic ~-"1 2.2 0.57 2.7 O.SI 2.2 0.57 2.1 0.57 2.3 0.57 1.4 0.57 
Blrium 5 '-(SO 142 1.1 9$.1 1.2 360 1.1 222 1.1 152 1.1 231 1.1 

----Beryllium 0.41 0.23 0.62 0.23 O.S7 0.23 0.45 0.23 0.37 0.23 0.33 0.23 
--Colelum 66600 22.6 37700 23.2 94900 22.8 71100 22.6 69400 22.6 lliOOO 22.8 

Chromium 2 3 <-j 6 1.1 11.4 1.2 S.7 1.1 4.8 1.1 6.3 1.1 $.4 1.1 
Cobo1t \ 5 2.0 3.1 1.1 4.3 1.2 3.4 1.1 3.1 1.1 2.9 1.1 2.4 1.1 
Copper ol~o 6.2 2.3 1.4 2.3 S.4 2.3 4.2 2.3 4.4 2.3 2.6 2.3 
Iron ;13500 6180 11.3 11200 11.6 6410 11.4 S530 11.3 5400 11.3 5290 11.4 
Leacl '-\00 11.7 5.7 1.9 O.SI 8.3 5.7 1.9 2.1 9.8 1.1 3.4 0.57 

--MII&JICSlum 3280 22.6 2630 23.2 3110 22.8 3160 22.6 2850 22.6 6000 22.8 
--Mansanese 109 1.1 171 1.2 93.1 1.1 99.9 1.1 93.7 1.1 39.3 1.1 

Nickel 15((;>0 5.8 4.$ 10.4 4.6 6.4 4.6 5.4 4.$ 1.9 4.5 < 4.6 u 
-Potassium 1190 566 2420 sao 1730 S7l 1560 565 1270 S6S 1670 569 

Tholllum S", I (p O.S7 UJ < 0.$1 UJ < 1.1 u < 0.57 UJ < 0.57 UJ < 1.1 Ul 
Vanadium S'-i€1 17 1.1 21.2 1.2 17.4 1.1 11.9 1.1 13.9 1.1 14.5 1.1 
Zinc ~ '500 15.9 2.3 26.6 2.3 16.2 2.3 13.7 2.3 12 2.3 12.3 2.3 

TRPH (m&Jk&l 
Total Recoverable liS 45.3 87.7 46.4 131 45.7 170 45.2 197 45.2 209 45.5 
Pcttolcum Hydrocarbons 

ReSUlts presented here ""' onlY !ii05C ChCIDiCili WlliCii _, iiCiCa@ at leaSt once at thiS SWMU and have posSCd lllii rcvJCW. 
A complete summlll}' of cllcmlcol results ore ~ Ia Appendix A. 

J • EstlmiiCd value. 
R • Rcjeclod value. D • Sample wos diluted for analysis. 
U • N011deteco.d value. RL •ltq>ordna UmlL 
t•l MSIMSD for die proccedlna sample number. 

Page 1 of3 
Source: Woodward-Clyde, 1997 
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APPEll liB Tables 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Voladle Orpaics (JlCII<&) 
A....,. 

Methylene chloride 
Tol....,. 

Semlvolodle Orpnl., (ur/1<1) 
bi$(2·Etllylhayl)phthllate 

Metals (mr/kll 
Aluminum 
Arsenic: 
Barium 
Beryllium 
C1kium 
Chromium 
Cobalt 
Copper 
Iron 
leod 
Masnesium 
Man....,. 
Nlc:kel 
Potassium 
Thallium 
Vanadium 
Zinc 

TRPH (IDr/kll 
Tolal R<eovenble 
Petroleum Hydroc:lri>ons 

URS 

Table 4-2a 
Summary of Compounds Detected in Soil 

SWMU5 

CANOUS-0504-0021 
0453690010SA 

CANOOS.0504.00» 
0453690011SA 

10124195 10124195 

CANOOS.0505-oo05 
03!17760013SA 

12111194 

CANOOS.OSOS.OOIO 
03!17760014SA 

12111194 

CANOOS-0!0$.0561\ij 
03m600I7SA 

12111194 

CANOOS.0505-ool5 
0397760015SA 

12111194 

CAN00$-0505-oolO 
0397760016SA 

12111194 
Resuk Rl Qual Result Rl Qua Result Rl Qual Result Rl Qual Result Rl Qual Result Rl Qual Result Rl Qual 

< 

400 

II 
5.7 
5.7 

380 

4130 22.8 
0.95 0.51 
84 2.3 
< 0.46 

139000 45.6 
1.6 2.3 
1.1 2.3 
u 4.6 

2690 22.1 
1.6 0.57 

8890 45.6 
24.2 2.3 
7.4 9.1 
708 1140 

u 
u 
u < 

4630 
0.69 

J 25.5 
u 0.23 

II U 3.7 
5.5 u 2.9 
5.5 u < 

II 
5.7 
5.7 

J 

J 
u 

4.7 
2.6 
2.5 

II 
5.5 
5.5 

360 u 390 u < 360 u 

3960 22.6 mo 22.1 
2.5 0.57 1.1 0.55 
129 2.3 4$1 2.2 
0.29 0.45 0.62 0.44 

133000 45.2 118000 44.2 
3.6 2.3 2.7 2.2 
2.3 2.3 2.6 2.2 
5.5 4.5 3.5 4.4 

4940 22.6 5240 22.1 
4.3 0.57 5.3 0.55 

2290 45.2 3200 44.2 
57.4 2.3 9!.1 2.2 
I. I 5.5 u 
992 1130 J 1590 1100 

2.7 
< 

II 
5.5 
S.5 

u 
J 
u 

5.2 
3 

II 
5.7 
5.7 

J 

u 

< 370 u 370 u 

9910 22.2 I 0600 11.3 
1.6 0.55 1.2 0.57 
694 2.2 156 . 1.1 
0.49 0.44 0.67 0.23 

155000 44.3 77100 22.6 
4.2 2.2 7.3 1.1 
2.1 2.2 3.5 1.1 
3.1 4.4 4.6 2.3 

5900 22.2 8000 11.3 
0.55 6.1 1.1 

3770 44.3 4720 22.6 
91.9 2.2 110 1.1 

1.9 7.8 4.5 
1670 1110 2570 565 

S.4 

3.1 
II 

5.7 
5.1 

J 

J 
u 

380 u 

6400 22.8 
2 0.51 

468 2.3 
0.46 u 

191000 45.5 
4 2.3 

1.5 2.3 
3.4 4.6 

4240 22.8 
2.3 0.51 

SilO 45.5 
32.8 2.3 
5.5 9.1 

1270 1140 
10.2 2.3 

11600 
3.1 
1.4 
1.3 

3860 
2.2 

3770 
29.3 
4.2 

1170 
10.3 
6.8 

10.9 
0.55 
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 

< 1.1 u 2.2 U 5.5 UJ < 1.1 UJ 1.1 UJ 
7.2 4.6 

45.6 u 43.7 u 

13.5 
11.3 

2.3 
4.5 

45.2 u 

9.5 
15.3 

2.2 
4.4 

44.2 u 

12 
16.3 

2.2 
4.4 

44.3 u 

RCSUits presented hCrc arc only ihOSC e&mic:als wbieb were aem at least once at th1s SWMU ana haVe passed aati revacw. 
A complete summary of chemical results .,. .,....en~e<~ ill Appaldix A. 

J • E.stimatcd value. 
R • R.cjc~ value. D- Sample was diluted for IIUI.ys:is. 
u • Noodete<led valoe. RL• Reportlnalimil 
ClJ OuplJeatc sample for tbe preceedlng sample number. 

Page 2 of3 
Source: Woodward-Clyde, 1997 

20.1 
20.6 

1.1 
2.3 

45.2 u 

9.9 
10.7 

2.3 
4.6 

45.5 u 
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IPPEIIIIB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Voladle Orca nics (JI&/Ic&) 
Ac::etone 
Methylene chlod<k 
ToheM 

Scmlvoladle OrJODics (lllika) 
bls(2-Ethylhcxyl)phthalatc 

Metals (m&/kl) 
AJuminum 
Anenlc 
Barium 
Beryllium 

Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Mqncsium 
Manpncsc 
Nickel 
Potassium 
111allium 
Vanadium 

Zinc 
TRPH (m&lkcJ 

Tollll Rcco\'mble 
PmolaunHydroclrbons 

Table 4-2a 
Summary of Compounds Detected in Soil 

SWMUS 

CANOOS.OS06-0015 
0397740004SA 

Tables 

CANOOS-0506.0020 
0397740005SA 

CAN005-0506-8000 
0397740001SA 

12111/94 

CANOOS.0506-0005 
0391740002SA 

12111/94 

CANOOs-o506-00IO 
0397740003SA 

12111/94 

CAN005-0506-G56114 
0397140006SA 

12111194 12111194 12111/94 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 
1.8 

< 

< 

II U 
5.6 U1 2.1 
5.6 u < 

370 u < 

II U 
5.6 UJ 1.1 
5.6 u < 

370 u < 

5920 22.6 7530 22.5 6230 
2.6 0.56 2.5 0.56 2.2 
528 2.3 143 2.3 305 
< 0.45 u 0.4 0.45 0.51 

197000 45.2 135000 45 86400 
2.3 5.4 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 5990 
4.3 0.56 5.2 0.56 5.4 

5380 45.2 mo 45 30to 
57.6 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 4.5 16.3 4.5 14.7 

507 45.2 < 45 UJ < 

II U 
5.7 UJ 
5.7 u 

380 u 

11.4 
0.57 
l.l 

0.23 
22.8 
1.1 
l.l 
2.3 
11.4 
0.$7 
22.8 

1.1 
4.6 
$70 
1.1 
1.1 
2.3 

45.6 UJ 

< 
< 

< 

9090 
2.2 
196 
0.51 

79500 
6.6 
3.2 
4.5 

6990 
B' 

3200 
lOS 
6.3 

1740 
0.19 
17.8 
17.7 

< 

10 u 
5.1 u 

< 
1.7 

II U 

S.l U < 
5.7 J 
5.7 u 

340 u < 370 u 

10.2 6960 22.7 
0.51 1.9 0.$7 

I 1170 2.3 
0.2 0.32 0.45 
20.5 217000 45.4 

6.3 2.3 
2.9 2.3 
3.6 4.5 

10.2 4640 22.7 
0.5 I 3.4 0.57 
20.5 4690 45.4 

51.1 2.3 
4.1 6.8 9.1 
512 1400 1140 
I UJ< 1.1 UJ 

13.9 2.3 
12.4 4.5 

41 UJ < 45.4 UJ 

mu jJRXIiid bOii .. onlY iliOiC CIIOilllcab Wli'ICh ...... dctctted II least onu at this SWMU and have passed data review. 
A """f''clE...........,. of chemical mula are pn:scn1led In Appendix A. 

J - Esllmalcd nhlc:. 
R- Rcjcd<d value. D- Sample wu diluted 1br analysis. 
U - Nond-.1 value. RL- Rcport1na Umit. 
ro Dupll- s .. plelbr the preoeedinJ sample number. 

Page 3 of3 
Source: Woodward-Clyde, 1997 

< 
< 

9270 
0.96 
123 
0.5 

SSIOO 
6.3 
2.7 
3.9 

7140 
2.7 

3860 
110 

5.9 
2290 

16.9 
19.2 

< 

ll u 
5.6 u 
5.6 u 

370 u 

11.2 
0.56 
1.1 

0.22 
22.3 
1.1 

1.1 
2.2 
11.2 
0.56 
22.3 
1.1 
4.5 
SS& 
1.1 
1.1 
2.2 

44.6 

U1 

UJ 
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IPPEIIIIB Tables 

Table 4-2b 
Comparison of Maximum Detected Metal Concentrations in Soil to Residential RBCs 

SWMUS 

Residential Soil 
Maximum Detected Risk-Based 

C<>ncentration Concentration( I} 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-cthylhexyl) phthalate 0.400 46 NO 
Manganese 277 390 NO 
Nickel 10.4 1600 NO 

(I) EPA Region Ill Rislc-Based Concentrations for Residential Soil (EPA 1994). 

Source: Woodward-Clyde, 1997 
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APPEll liB 

Table 5-1 a 

Concentration (IJg/kg) of VOCs 

SWMU7 

··.··.· CHEMICAL .. CANN'oN" .. :···niim< BOREHOLE 
. ~- . (CL(<.);..)) NUMllttL .. _. NPMQt;R ··: :.0

: •••• •• m~> .· ' ... J,l;t .. '55l ......... TOL . . ·.ACETONE TRi.Ci:ltOitOF:riiANtt 

J CAN007-1291-031A Surface 15J IOUJ 51 
CAN007-1291-032C 5.0 201 (RE) 40 (RE) llU 
CAN007-l291-032C 5.0 llJ llU 

2 CAN007-1292-031A Surface llU llU llU 
CAN007-1292-032C 5.0 llU IIU llU 

3 CAN007 -1293-031 A Surface 61 lOUJ IOU 
CAN007-1293-032C 5.0 llU 24J llU 

Tables 

132... 
·xvt.ENE 

.·.···.- ... . .. 

7J 
llJ {RE) 

liU 

llU 
llU 

lOU 
11U 

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 repeal 

Source: LRL Sciences, Inc., 1993 

URS Q:l1616\94341cannon_hswa_nfraplnfrap1apb.doc127-Sep-04 /OMA B-21 



i (\ ,1 
1 /'.dl-/··,-, ,.;;._ 

BoREHOI2 SAMPIZ SMfPI2 
NI.IMBEJt NUMIER DEml AUENic Clmo~ ~CIJJtY Niqnt. (CANOO?.ll9) (feet) 3.'1 )3~ ~(tl 'S<oo 

I 1..021A 0 c 5.2 ;> J 38.7 J 0.01 u 8.1 J..()22B 2.5 2.7 J 8.1 J 0.02 u 8.2 
1..023C s 2.1 J 5.5 J 0.01 u 7.3 (QAD) I-721C s 3.1 UJ 8 0.2 (QCD) !-821C 5 2.2 J s.s J 0.01 u 7.1 (") en I 
1-()240 10 0.98 J. 6.5 J 0.01 u 7.'5 0 

:I 0 c ... 
n 
~ 

r-
:;o 
r-
en 
n 
Ci)' 
:I 

0 
n 

"" 
CD 

o; Jl 

~ :; 
~ .;" 
!J 
:J .. 
g CD 
I ::r 

CD 

~ 
w 

I 

~ 

l 
c; 

2 2..021A 0 ~ 20.6 J 0.01 u 7.5 J 
2-022B 2.5 'tn.6 _J 1 7.6 J 0.02 u 8.2 2-023C s 3.1 J 8 0.02 u 9.8 I 

2..0240 10 4.3 ] 5.2 ] 0.02 u 7.8 

. .-~-:::=::·.,._"· 
3 3..021A 0 - ~.8 1 15.6 J 0.0! u 7.5 3-0228 2.S 2.8 1 6.3 ] 0.07 u 6.3 3..023C s :I;._:L=--...... 1 . 3.6 1 0.02 u 6.4 3..0240 10 ~_)] 5.3 1 0.01 u 7 

Back&rouod (95~ UCL) (I) 15.50 12.50 0.13 9.00 
NOTES: 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not reje(lted. 

U indicates that tbe compound was analyzed for, but not dete(lted at or above the standard limit. 
1 indicates and estimated value. 
UJ indicates the compound was analyzed !or but not detected. The sample qulllltifieation limlt or reported detection limit is an estimated quantity. *R indicates that the data was rejected because of quality control musures. 

Boldface indJcates • detection above the 95% ua... background level. 

n 
CD 
:I .... ... 
1:1) .... 
(5' 
:I 

en - ';} :e 3 0" 
S: ce_ <6' c ;Ill:' c.n tQ I 

...... - .. 
0 0" ..... 
-1 
0 .... 
1:1) 

s: 
CD .... 
1:1) 

(ij 

"8-
b. 

~ 
Only da1a for metals detected above background it presented. 

I ( 1) Background data i1 cla~ribed in Section !. 7. 

0 
~ = t:O 
I 

N 
N --CD 

tn 



APPEll liB 

No. 

(ft.) 

8 ows 

2 8 ows 

3 8 ows 

4 8 OWS 

5 8 0\VS 

6 8 ows 

7 8 ows 
excavated 

at 10 mg!Kg 
ND indicates non-detect 
NT indicates not tested 

Table 5-2a 
Summary of Soil Sample Results 

SWMU7 

SUMMARY OF SWMU 7 
RESULTS 

PID 
(units) 

ppm 

ND 

ND 

ND 

ND 

ND 

ppm 

<20 

<20 

<20 

<20 

<20 

ppm 

10 

<10 

<10 

<50 

<50 

• Upper threshold limit ofbackground concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 

Total 
Metals 
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IPPEIDIIB 

Table 5-2b 
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 

TCLPMetals 
mgfL 

<0.40 
0.7 
0.04 
NT 
<0.05 

Background Cone. Region VI 
Region VII Cannon AFB' Residential RBSL 

mg/Kg mgiKg 
J.J-16.7 3.6 032C 
430 805 5300N 
38 133 31 c 
16 11.4 1500N 
10-18 7.) 400N . 'CAFB Background InvestJganon, 1997 

NT- not tested 

Source: US Army Corps of Engineers, 1999 

URS Q:\1616\94341cannon_hswa_nfraplnfrap1apb.doci27·Sep-04 /OMA B-24 



APPEll liB Tables 

BOREHOLE 
NUMllER 

1 

2 

3 

Table 6-1a 

Concentration (IJg/kg) of BTEX 

SWMU8 

CIIEMICAL .. 
CANNON DEPTIJ 
NUMBER (ft.) E'I'JfLY. 

TQL~ ··.XXLF;Nf; BENZENE········ ..... · 
····BENZENE 

CAN008-165t-011C 5.0 2U 2U 2U 2U 
CAN008-1651-012D 10.0 2U 2U 2U 2U 

CANOOS-1652-0 11 C 5.0 2U 2U 2U 2U 
CANOOS-1652-0120 10.0 2U 2U 2U 2U 

/., 
CANOOS-1653-0llC 5.0 2UJ 2UJ 2UJ '21) 

2u· CANOOS-1653-0 120 10.0 2U 2U 2U 

BTEX 
TOTAL 

2U 
2U 

2U 
2U 

,--,) 
21,1 

./ 

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 Ill CRQL 

Source: LRL Sciences, Inc., 1993 
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i 

CJ) 
0 
c ... 
(") 

!1! 
r-
::tl r-
CJ) 
(") 

ar 
:::s 
(") 

0 CD 
;.;. ~~~~ a; 
j :; 

~ 
p 

:::> • :::> CD 0 
1:::> CD 
:::r w 

1$ 

~ 
% 
@' 
:'.. ., 
% 
a. 
~ ... 
iJ> 
<> 

1 
0 
~ 

t:O 
I 

N 
01 

BoREHOLE SAMPLE SAMPLE 

NUMBER NUMBER DEPT II BAIUUM CHROY NICKEL 
(CANOOII-165) (feet) sL-l?O tj?) 

I I-021A 0 203 J 12.2 8.9 
t-022B 2.5 194 J 9.3 13.6 

(QAD) 1-'ntB 2.5 204 12.3 9.7 
(QCD) 1-821B 2.5 ISS J 11.3 9.1 

1-023C s 107 J J3.2 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 } 12.5 11 
2-023C s 71.1 J 12.9 12.2 
2-0220 10 712 } 4.3 4.9 

3 3-021A 0 250 J 8.3 7.7 
3-022B 2.5 196 J 8.3 7.4 

(QAD) 3-7218 2.5 195 12.5 8.4 
(QCD) 3-821B 2.5 208 } 8.6 7.3 

3-023C s 209 J 8.3 7.7 
3-0220 10 812 } 2.1 2 

Background (95% UCL) (I) 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. 
J indicates and estimated value. 
UJ indicates tbe 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. 

Boldlace indicates a detection above the 95% UCL background leveL 

Only data for metals detocted above backgTOund is presented. 

L_ __ 
(1) Background data is described in Section 1.7. 
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IPPEIIIIB 

Table 6-2a 
Summary of Soil Sample Results 

SWMUB 

SUMMARY OF SWMU 8 SOIL SAMPLE 
RESULTS 

SWA846 
(units) TPH BTEX 8020A 

BTEX (ft.) ppm ppm ppm mg!Kg 

12 OWS NO <20 <10 

2 12 ows NO NO <10 

3 12 ows ND NO <10 

4 12 OWS NO <20 <10 

5 12 ows ND <20 ND 

NO 
sample and method blank 2 Di-n-butylphthalate at 9.1 mgll(g found in sample and laboratory method blank 3 Chromium at 10.7 mgll(g. 

4 Arsenic at 3.6 mgiKg. 
5 Selenium at 0.6 mgiKg. 
• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 

NT indicates not tested 
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Table 6-2b 
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 

TCLPMetals 
mg/L 

<0.40 
0.84 
<0.020 
<0.05 

Background Cone. Region VI 
Region VI/ Cannon AFB' Residential RBSL 

mg/Kg mg!Kg 
1.1-16.7 3.6 0.32C 
430 805 5300N 
38 13.3 31 c 
10-18 7.1 400N . . 'CAFB Background Inveshgatton, 1997 

Source: US Army Corps of Engineers, 1999 
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APPEll liB Tables 

BoREH()LE 
NUMBElt. 

1 

2 

3 

4 

.. 

Table 7-1a 

Concentration (IJg/kg) of VOCs 

SWMU9 

. . .... CHEMICJ\L . . ...... . ..... 

DEP111 CANNON 
XYLENE .. TrtRACiitORO .NU.MJj~ (Ct.) TOLUENE. ACETONE.· 

;;;.q :,)~ -tnt,-~~r··o. \ ~~ . ETJJE::NE . . 

q ,'63 "'5 nc:. D 

CAN009-A WD l-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 11U 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-AWD4-031A Surface 43J 170 52J 58U 
CAN009-A WD4-032D 10.0 llU llU 11U llU 

Duplicate SllJllples or laboratory repeat samples are presented only if they are different from the original SAJTlple and not 
rejected. 
J = estimate u = not detected at CRQL 
R = n:jectcd UJ = estimated as non-<letect at CRQL 

QCD = duplicale analyzed at the SllJlle lab as the nonnal 
sample. 

Source: LRL Sciences, Inc., 1993 
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... 

i . 
BORDIOLE SAMPLE SAMPLE 

NuMBER N\JMIIEit DEPTH BI\IUUI>f (;mOMIUM 
(CAN009-A WO) (feet) s: ;.SD t"; u~~ '2.3 q 

I l-021A 0 84() J 19.5 J 
l..o22C s 161 J 8.1 J 
1-0230 10 1380 J 3.2 J (QAD) 1-n10 10 1240 s (QCD) 1-8210 ]0 181 J 5.8 J 
I-024E 15 100 J 7.3 J 
I-02SF 20 97.7 J 4.3 J 

2 2-021A 0 623 J 22.3 J en 2..o22C 5 149 J 11.3 J 
0 2-0230 10 256 J 5.6 J c 
c:l 
CD 

(QAD) 2-7210 ]0 207 7.5 
(QCO) 2-8210 10 171 J 6.1 J .. 

2-024E IS 99.4 J 8 J r 2-025F 20 532 J 5.8 J :::0 
r 
en 
(') 
(6" 
:;:, 

3 3-021A 0 603 J 17.7 J 
3..o22C 5 220 J S.l J 
3-0230 10 274 J 5.3 J 
3-024E 15 184 J 7.2 J 
3-025F 20 253 J 5.9 J (') 

CD 0 
til ~ ~ 

~ :;:, 
r ~ 
~ r;r ..a. 5 C&) 0 
C&) " w l::r 

~ 

4 4-021A 0 457 J 26.9 J 
4-022C 5 215 J 13.1 J 
4-0230 10 820 J S.l J 
4-024E IS 86.7 J s J 
4-025F 20 55.6 J 6.1 

&ckground (95% UCL) (I) 642.00 12.50 
NOTES: 

Duplicate samples (QAD) or (QCD) samples arc p~tcd only if they arc different from the original sample and not rejected. 1:::> 

~ 
~ 
iil 
~ 
"' "& 

U indicates that the compound was analyud for, but not de!cctcd at or above the standard limit. 
J indicales and estimated value. 
UJ indicates the compound was analyzed for but not detected. The aample quantification limit or reported detection limit is an estimated quantity. *R indicates that the data wu rejected becauso of quality control measures. b. 

~ ..., Boldface ludkates • deteclioo above lbe 95% UCL background level • 
Cn 

i Only data for meWs detected above background is presented . ... 
0 
;::: ( I) Background data it described in Section I. 7. )> 
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No. Depth Location 

(ft.) 

8 Sand trap 

2 8 Sandtrap 

3 8 

4 8 

5 8 

soil 
17 3 trench 

sidewall 
18 3 trench 

sidewall 
19 3 trench 

sidewall 
3 trench 

Table 7-2a 
Summary of Soil Sample Results 

SWMU9 

SUMMARY OF SWMU 9 SOIL SAMPLE 
RESULTS 

PID 4030 4030 SWA846 SWA846 
(units) TPH BTEX 8020A M8015 

BTEX ORO 
ppm ppm ppm mg/Kg mg/Kg 

~i~l¥1 
'\ 

NO <20 <10 •Nf::. . ~:. 
· .. ·. ·-L~ 

NO <20 <10 

0.8 <100 <10 

NO 20 <10 

NO <100 <10 

22.3 <100 <300 

0.3 <100 <10 

NO <100 <50 

sidewall NO <100 
Only contaminant identified: Di-n-butylphalate at 15 

ND indicates non-detect 
NT indicates not tested 
• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

SWA846 
8260 

mg/Kg 

~~i\t~ 

Source: US Army Corps of Engineers, 1999 

Tables 

SWA846 Total 
8270B Metals 
sox >bkgd• 

mg/Kg mg/Kg 
.~: ........ r..:;·-~; ~: 

•i£?.t~lf~·~ NT .. 
~~.!..,:;-~~ ~~-:;; ;..;.r..-:_. .,. 
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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 

TCLPMetals 
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 1.1 380N . 

'CAFB Background Inveshgatton, 1997 

Source: US Army Corps of Engineers, 1999 
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APPEll liB Tables 

BoREHOLE 
NUMBER 

I 

2 

3 

Table 8-1a 

Concentration (IJg/kg) of VOCs 

SWMU 11 

CANNON DEPTH 
NUMB~R. (rt.) TOLUENE 

CAN011-1701-031A Surface 58U 
CANOll-1701-0320 10.0 IIU 

CAN011-1702-031A Surface llU 
CANOll-1702-0320 10.0 lOU 

CAN011-1703-031A Surface l3 
CANOll-1703-0320 10.0 llU 

CHEMICAL . . ...... · 

METIIYLENE 
CHWIUI>E. 

58U 
IIU 

61 
6J 

llU 
llU 

Duplicate samples or laboratory repeat samples are presented only if they arc different from the original sample and not 
rejected. 
J = estimate u = not det«ted at CRQL 
R = rejected UJ = estimated as non-detect Ill CRQL 

Source: LRL Sciences, Inc., 1993 
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; 
BoRFJIOLE S.wrut SAMPLE 
Nooo NVMBElt D£nB CDOM!UM MERCtJRY 

(CANOll-170) (reet) 
I I-021A 0 14.3 UJ 0.02 u 

1-0228 2.5 II. I U1 0.02 u 
I-023C s 5.3 UJ 0.02 u 
1-02.40 10 6.7 UJ 0.1 u 

en 
0 

(QAD) t-niD 10 5.3 0.26 
(QCD) 1-821D 10 S.l UJ 0.01 u c 

~ 
C') 

!1! 2 2-021A 0 9.2 U1 0.03 u 
2-0228 2.5 8.4 UJ 0.02 u r- 2-023C s 5.6 UJ 0.02 u :::0 2-02.40 10 3.7 UJ 0.03 u r-

en 
C') 3 3-021A 0 15.1 UJ+ 0.02 u (i)' 3-0228 2.5 8 UJ 0.1 u ::;, 
C') 

0 ~ 
:::; Jl 
~ 

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 g) ::;, 
'£ 
~ r 
&f 
::> ..a. 
::> co 0 

•" co 
:::r w 
~ 
'" 
~ 
5" 
iii' 

NOTES: 
Duplicate samples (QAD) or (QCD) samples are p=ented only if they are different from tho origin&~ sample and not rejected. 

U indicates that the compound wu analyzed for, but not detected at or above the standard limit. 
J indica let and estimated value. 
UJ indicates the compound wa' analyzed for but not detected. The sample quantification limit or reported dctcction limit ia an estimated quantity. *R indicate~ that the data wu rejected because of quality corool measures. 

Boldf'ace indicates a detection above the 95% ua.. background level. "0 

iU 
"8-
c. 

Only data for rnc:tals detected above background is pR&elllcd. 

~ ..... (I) Background data is described in Section I . 7 . 
~ 

-

v 
~ 
0 
~ 

tO 
I 

(.;.) 

.J::. 

NJqni. 

4.9 J 
9.6 
4.5 1 

4.6 J 
4.7 
4.2 1 

5.2 1 
9.6 J 
3.6 J 
3.2 

7.3 J 
10.6 J 
5.1 J 
3.8 J 
9.00 

-- ----

' 
' 

(') 
0 
::;, 
C') 
~ 
::;, -~ ~ 
(5' 
::;, -i en_ I:!.) 

:e 3 E: 
s:ca~ 
c: ~ 00 

(,Q I 

..a. - ..a. 

..a. 0 0" .... 
a 
e!.. 
s: 
~ 
1:1.) 

iii 

i 
Ill 

~ 

;: 
=' -CD 
(n 
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No. Location 

8 OWS 

2 8 ows 

3 8 ows 

.4 8 ows 

5 9 ows 

6 9 ows 

7 9 ows 

8 NIA 

NT indicates not tested 

Table 8-2a 

Summary of Soil Sample Results 

SWMU 11 

SUMMARY OF SWMU 11 son. SAMPLE 
RESULTS 

units 

ND <20 <10 

ND <20 <10 

ND <20 <10 

ND <20 10 

ND <20 <50 

ND 

Tables 

• Upper threshold limit of background concentration, see Section 43, References, item #3. 

Source: US Army Corps of Engineers, 1999 
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Table 8-2b 

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 
mg!L 

1.8 

<0.02 

NT 

<0.05 

Background Cone:. Region IV 
Region VI I C2nnon AFB I Resideutial RBSL 

Mg!Kg mg/Kg 
430 805 5300N 

38 13.3 31 c 

16 11.4 1500N 

10-18 7.1 400N 

. -'CAFB Background Investigation, 1997 

Source: US Army Corps of Engineers, 1999 
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~ 
'BQmmou: SAMPLE SAMPLE 

Ntir.mm NUMBFa DEPTH LEAD MERCuRY 
(CANOt6-680) creeo 

I I-021A 0 20.5 O.Q3 u 
l-0228 2.5 10.1 O.Q3 u 
I-023C 5 9.2 0.02 u 
1-0240 10 4.3 0.01 l1 

(/) 
0 2 2-021A 0 21.5 0.1 l1 c .., 
n 

2-0228 2.5 16.3 0.05 u 
2·023C 5 7 0.1 u ct> .. 2-0240 10 8 0.01 l1 

r 
::0 
r 3 3-021A 0 41.3 0.02 l1 
(/) 
n 

3-0228 2.5 14.9 1 0.02 u 
{QAD) 3-nJB 2.5 17.7 0.24 

(6' (QCO) 3-8218 2.5 13.7 0.02 u 
:I 
n 3-023C 5 8.3 0.1 u 

0 ct> 
::: Ill 

"' i :I 
n 

~ .: 
~ 

" (Q " g (Q ',. w 
~ 
~~ 

3-0240 10 12 0.01 u 
Background (95% UCL) (I) 2!L80 0.13 

NOTES: 
Duplicate oample1 (QAD) or (QCD) u.mplet arc presented only if they are different from the original u.mple and 110( rejected . 

U indicates that the compound wu analyzed for, l:ut not detected at or above the ...OOa.J limit. 
1 indicate• and estimated value. 
UJ indicatca the compound wu analyzed for but not dctcctcd. The u.mplc quantification limit or reported detection limit is an estimated quantity. 
*R. indicates tlllll the data was rejected because of quality control measures. 

% 
~ Boldface Indicates a detection above the 95~ UCL background level. 
~ 
Q) 

"8- Only data for metals detected above baelcground u presented. 

~ 
&, 

(I) Background datA is deacribed it1 Section t. 7. 
-- -----·· 

"' ~ 
0 
~ 

t:C 
I w 

-....) 

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 
:I 

£ 
:I -D1 -s· 

(/) :I 
~- -1 
s: ~ ~ 
c ~ tD 
~ (,Q (Q Cl)-· 0 ~ ..... 

6 -I» 

s: 
la 
I» 
iii 

I • II 

~ 

;: 
=" -CD 
en 



IPPEIIIIB 

l\(li{WQLE.. . . ._ 

"NUMBER.. 

1 

2 

3 

Table 10-1a 

Concentration (IJg/kg) of VOCs 

SWMU 32A 
.. 

CANNON.· DEPTH N ..... ... (rq_ UMBER .... .. . ..... 

CAN32A-1861-031A Surface 
CAN32A-1861-032C 5.0 
CAN321-1861-831 C 

CAN32A-1862-031A Surface 
CAN32A-1862-032C 5.0 

CAN32A -1863-031 A Surface 
CAN321-1863-032C 5.0 

Tables 

CHEMICAL. 

ACETONE XYLENE 

llUJ llU 
12UJ 12U 

121 (QCD) 

I2UJ 34 
12UJ 12U 

lJUJ llU 
I2UJ 12U 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and 
not rejected. 
1 = c;stimal:e u "" not detected at CRQL 
R = rejected UJ = estimated as non-detc:ct at CRQL 

QAD = duplicate analyzed at the same lab as the 
nonnal sample. 

Source: LRL Sciences, Inc., 1993 
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I 
BoJtmou;: SAMPLE S.u!PLE 

MERCURY NVMBEtt DEn& BAJUUM NuMml. 
(CAN3lA·IS6) (feet) 

I I-021A 0 140 J 0.01 u 
1-0228 2.5 84.4 J O.o2 u 
I-023C 5 122 J 0.1 u 

(QAD) 1·721C 5 161 0.27 

en 
0 

(QCO) l-821C 5 82.2 J 0.01 u 
1-0240 10 81.9 J 0.01 u 

c .., 
(") 

~ 2 2.()12A 0 505 1 0.01 u 
2-0228 2.5 83.1 1 O.o2 u r 

:::tJ r 
2-023C 5 91 1 0.01 u 
2-0240 10 38.3 J 0.01 u 

en 
(") 
a;· 
::;, 
(") 

3 3-021A 0 346 J 0.01 u 
3-0228 2.5 121 J 0.02 u 
3-023C 5 123 J 0.01 u 

0 CD 
:.- (I) 
<» 
§i ::;, 
'f (") 
"' .: ... 
g -" (C) " 0 

(C) ," w :r 

~ 
'=-iil 

3-0240 10 1480 J 0.01 u 
Back11round (95% UCL) (I) 642.00 0.13 

NOTES: 
Duplicate samplcs (QAD) or (QCO) SIUTlples ano p~tcd only if they ano diffen:nt from the original sample and not rejected. 

U indicates that the compound wu analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value, 
UJ indicalcs the compound was arw.lyzcd for but not dctccted. The sample quantifJCaticr limit or reported detection limit ia an cttirnated quantity. 
•R indicates that the data was rejected because of quality control rncasurcs. 

% 
@' 
"S. 

Boldlace indicates a detection above tbe 95"' UCL background level. ., 
"8-
0. Only data for metals detected above background is presented. 

~ 
"' 

( I) Bal:kground data is dcacribcd in Section 1. 7. 
------~-------- --- ----- -----

~~- --

CD 
'? 
~ 
0 
~ 

t:C 
I w 
\0 

NICXFL 

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 1 
9.00 

C") 
0 
::;, 
(") 
CD 
::;, -.., D) -i5' en ::;, -1 

:e-~» 
::::00 3 2: 
;:a, (Q CD 

c ~w (Q 0 
N-.!.J. 
> a c

-1 a 
D) 

:s:: 
!2. 
D) 

Vi 

I .. 
~ 

D: 
=" -CD rn 
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Depth 

(ft.) 

9 ows 

2 9 ows 

3 9 ows 

4 9 ows 

.s 9 . .5 ows 

6 9.S ows 

7 10 OWS 

8 nla 
ND indicates 
NT indicates not tested 

Table 10-2a 
Summary of Soil Sample Results 

SWMU 32A 

4030 4030 SWA846 
(units) TPH BTEX 8020A 

BTEX 
ppm ppm ppm 

ND <20 <10 

ND <20 <10 

ND <20 <10 

ND <20 <10 

ND <20 <10 

Tables 

• Upper threshold limit of background concentration, see Section 4.3, References, itern #3. 

Source: US Army Corps of Engineers, 1999 
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Table 10-2b 
Maximum Soil Sample Concentration of Metals 

SWMU32A 

SWMU 11 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Total Metals TLCPMetals Background Cone:. Region IV 
No. mg/Kg 

1 
Arsenic <3.0 

Barium 125 

Chromium 9.3 

Nickel 

Lead . N- noncarcmogemc 
C- carcinogenic 
NT - not tested 

6.5 

4.8 

mg/L 

<0.4 

1.4 

<0.02 

NT 

<0.05 

Region VI I Cannon AFB I Residential RBSL 
Mg!Kg mg/Kg 

1.12-16.7 3.6 032C 

430 805 5300N 

38 133 31 c 

16 11.4 ISOON 

10-18 7.1 400N 
'CAFB Background Investigation, 1997 

Note: The above table header should have read "SWMU 32A," not "SWMU 11." 
Source: US Army Corps of Engineers, 1999 
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BoREHOLE 

NUMBER 

1 

2 

3 

Table 11-1a 

Concentration (tJg/kg) of VOCs 

SWMU 338 

CANNoN· DEnH 
NUMB~ ... (rt.) 

CAN33B-1861-031 A Surface 
CAN33B-1861-032D 10.0 

CAN33B-1862-031A Surface 
CAN33B-1862-032D 10.0 
CAN33B-J 862-8310 

CAN33B-1863-031A Surface 
CANJB-1863-0320 10.0 

CAN33B-1863-831 D 

Tables 

CfiEMJCAL 

ACETONE .... XYLeNE 

i:j 
81; llU 
121 13U 

J5J 12U 
12UJ 12U 

13 (QCD) 

11 61 
7J 12U 

15 (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 Sl\JTle laborntory 
as the nonnal sample 

Source: LRL Sciences, Inc, 1993 
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BOREHOLE 
NVl'tfBER 

I 

2 

3 

Table 11-1b 

Concentration (J.Jg/kg) of BTEX 

SWMU33B 
.... ... 

. C..\NNON ·.DEPTH CHEMICAL 

N~t:R. (ft.) BENZENE ETI.n;v 
TOLUENE 

BENZENE 

CAN33B-1861-011B 2.5 2U 2U 2U 
CAN33B-1861..()12C 5.0 2U 2U 7 

CAN33B-1862..011B 2.5 2U 2U 2U 
CAN33B-l862..012C 5.0 2U 2U 2U 

CAN33B-1863..0 llB 2.5 2U 2U 2U 
CAN33B-1863..() 12C 5.0 2U 2U 2U 

····· . 
. .. . ......... · .. 

XYLENE 
BTEX 

• TOTAL 

' 
2U 2U 
2U 7 

2U 2U 
2U 2U 

2U 2U 
2U 2U 

Duplicate samples or laboratory repeat samples 1u-e presented only if they are different from the origina1 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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(5' 
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0 (I) 
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j :::s 

~ 
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..a. 

::> (I) ::> 
0 (I) 

I:> 
:::T w 
~ 

I 
::> 

~ 

l 
"0 

w -g. 
0. 
0 

lG .... 
in 
"' 
~ 
0 
~ 

t:O 
I 

+:-
+:-

BoREHOLE SAMrLE. ;SAMPLE 

NUMBER 
NuMBER. DEPTH AasENtc BAJt;n1M QnlOM,TlJM NlCKEL 

(CAN33B-186) (teet} 

I 1-021A 0 4.9 J 270 J 6.2 6.1 
1-022B 2.5 2.2 J 79.9 J 7 7.4 
!-023C 5 2.7 ] 80.4 J 7.2 5.8 
1-0240 10 2.7 J 108 J 6.3 5.1 

2 2-021A 0 4.4 J 435 J 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 
2-0240 10 3.1 J 336 1 3.3 2.7 (QAD) 2-7210 10 2.5 423 3.6 4 (QCO) 2-82ID 10 2.7 J 234 J 3.1 u 3.6 

3 3-021A 0 5.2 J 560 J 41.3 9.4 
3-022B 2.5 32.4 J 53.2 J 5.8 5,9 
3-023C 5 2.1 J 306 J 4.9 3.6 
3-0240 10 1.7 J 654 J 3.2 u 3.2 
3-7210 10 2.8 1130 3 3.2 
3-82ID 10 3.6 1 754 J 5.2 3.4 

Background (9S% UCL) (I) 15.50 642.00 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. 
J 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 back:grouod is presented. 

(I) Background data is described iu Section 1.7. 

J 
J 
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(ft.) 

8 OWS 

2 8 OWS 

3 8 ows 

4 8 ows 

5 9 ows 

6 9 ows 

1 9 

Table 11-2a 
Summary of Soil Sample Results 

SWMU 338 

SUMMARY OF SWMU 33b SOIL SAMPLE 
RESULTS 

ppm ppm ppm 

ND <20 <10 

0.1 <20 <10 

ND <20 <10 

ND <20 <10 

ND ND ND 

ND <20 10 
muJt=•::s non-detect, or below detection limit 

NT indicates not tested 
• Upper threshold limit of background concentration, see Section 43, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 

Total 
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Sample 
No. 

7 

Table 11-2b 
Maximum Soil Sample Concentration of Metals 

SWMU 338 

SWMU 33b Maximum Soil Sample Concentration of Metals 
Total Metals TLCPMetals Background Cone. 

mg/Kg mg/L Region VI I Cannon AFB I 
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 - noncarcmogemc 
C - carcinogenic 
NT - not tested 

. CAFB Background lnvesttgatlon, 1997 

Source: US Army Corps of Engineers, 1999 
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BoREIJOLE 
NUMBER 

l 

2 

3 

C~O"N 

Table 12-1a 

Concentration (tJg/kg) of VOCs 

SWMU38 

DEP'IJI 

Tables 

.. CHEMICA..L 
<<·::.:.:::::::. 

(ft.) ...... J,l,t.;;.::-·:.:: NUMBER ACf:rONE ... TOLlfflNE .. ···TRICHLOROE'tiiANE 

CAN038-1941-Q31A Surface 13J llU llU 
CAN038-1941-Q32B 2.5 13 120 12U 
CAN038-1941-831 B IJU 

(QC) 

CAN03 8-1942-031 A Surface llUJ llU llU 
CA N038-l942-032B 2.5 171 12U 12U 

CAN038-1943-031A Surface IOUJ 51 SJ 
CAN038-1943-Q32B 2.5 IIUJ liU 11U 

Duplic~rtc: samplea 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 I 
Ill 

BOR£HOLE :SAMPLE SAMPLE 

NuMBER NlJMB£R DUTH CaROMlUM NtCKEL 
(CAN038-194) (feet) ~ 

I I-021A 0 10.6 UJ 7.8 J 
' 1-0228 2.5 10.4 UJ 9.2 I 

(QAD) 1-721B 2.5 13.9 10.6 
' (QCD) 1-821B 2.5 10.2 UJ 9 J 

(/) 

l-023C s 12.1 UJ 11 J 
1-0240 10 3 UJ 3.7 J 

(") 
0 
;:, 0 c 

"'' (") 
CD 

2 2-021A 0 6.6 UJ 6.9 J 
2-0228 2.S 9.8 UJ 9 J 

(") 
CD 
;:, -"'' 1:\) 

r 
AI 
r 
(/) 
(") 
;· 
;:, 
(") 

0 CD 
"'" Ill <» 

~ ;:, 
~ p 

2-023C s 9.2 UJ 9.7 J 
2-0240 10 6.8 UJ 6.6 J 

3 3-021 A 0 12 UJ 7.3 J 
3.()22B 2.S 8.6 UJ 6.2 J 
3.()23C 5 11 UJ 10.4 J 
3-0240 10 3.4 UI 3.9 J 

Background (95% UCL) (I) 12.SO 9.00 
NOTES: 

-(5' 
(/) ;:, -1 

1:\) 

~3 C" 
s:cc ;-
c~ ..a. 

we N 
I 

()Q 0 
..a. 

..... C" 

-1 
0 -1:\) @ ..a. 

" CD " 0 CD ," =r w 
I~ 
~ 
~ 

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. 

s: 
CD -1:\) 

iii 

~ 
~ ., Boldface indicates a detection above the 95% UCL bac:kgrouad level • '8-
Q_ 

~ Only data for metals detected above background is presented. 

~ 
"' ~ 

(I) Background data is described in Section I. 7. 
~~-~--- ------~---- -- -~ ~--------- ---···- --- ------

0 
3: = to --I 
.f:>. 
00 CD rn 



IPPEIIIIB Tables 

Table 12-2a 
Summary of Soil Sample Results 

SWMU 38 

SUMMARY OF SWMU 38 SAMPLE 
RESULTS 

No. Depth Location PID 4030 
Total (units) TPH 

(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 ND 

7 7 ows 

8 12 ows 
Only contaminant 

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 
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Table 12-2b 
Maximum Soil Sample Concentration of Metals 

SWMU 38 

SWMU 38 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Total Metals TLCPMetals Background Cone. Region IV 
No. mg/Kg 

7 
Barium 54.4 

Chromium 8 

Nickel 

Lead . . N - noncarcmogemc 
C - carcinogenic 
Nf - not tested 

6.5 

4.2 

mgfL 

1.2 

<0.02 

NT 

<0.05 

Region VI I Cannon AFB I Residential RBSL 
Mg!Kg mg!Kg 

430 642 5300N 

38 13.3 31 c 

16 11.4 1500N 

10-18 7.1 400N . 'CAFB Background Investigation, 1997 

Source: US Army Corps of Engineers, 1999 

URS Q:\1616\9434\cannon_hswa_nfrap\nfrap1apb.doc\27·Sep-04 IOMA B-50 
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BOREHOLE 
NUMBER 

I 

2 

3 

Table 13-1a 

Concentration (IJg/kg) of VOCs 

SWMU 39 
..... 

.. CANNO~f-. ... . .DErnL 
NUMBER (fl.) ... 

CAN039-195 J -03 J A Surface 
CAN039-1951-032C 5.0 

CAN039-1952-031A Surface 
CAN039-1952-032C 5.0 

CAN039-1953-031A Surface 
CAN039-1953 -032C 5.0 
CAN039-1953-831 C 

Tables 

CHEMICAL 

ACEtONE· . .TOLUENE 
... 

R 12J 
R 12U 

51 IOU 
38 12U 

IOU lOU 
9] 12U 

11U (QCD) 

Duplicate samples or laboratozy 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 labomtozy 
as the nonnal sample. 

Source: LRL Sciences, Inc, 1993 

URS Q:\161619434\cannon_hswa_nfraplnfrap1apb.doci27-Sep-04 /OMA B-51 
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BoREHOLE SAMPlE SAMI"LE 
NUM11ER NuMBER DF.PTH BA.RMI Cll;ROMIUM LEAD NICKEL 

(CAN039-19S) (feet) 

I l-021A 0 341 J 6.4 J 5.2 1 5.8 l.Q22B 2.5 81.5 1 9.9 J 8.1 1 8.3 I.Q23C 5 89.7 1 10.2 1 163 1 9.3 I-024D 10 530 J 3.6 1 4.2 1 5.2 

2 2-021A 0 464 J 10.5 1 4.2 J 4.3 
2-022B 2.5 79.8 J 12.5 1 6.7 1 9.7 
2-023C 5 66.4 1 8.8 J 52 1 8.7 2.Q24D 10 187 J 4.9 1 5.2 1 5.2 

3 3-0ZIA 0 589 J 10.9 J 5.5 J 5.5 3.Q22B 2.5 79.1 J 11.8 1 7.5 J 9.1 
3-023C 5 93.2 J 9.9 J 8.4 J 8.5 (QAD) 3·721C 5 113 14.9 9 ll.8 (QCD) 3·821C 5 102 1 11.2 1 9.1 1 10.2 
3-024D 10 2200 1 3.7 1 3.6 J 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. 

(1) Background data is described in Section 1. 7. 
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Table 13-2a 

Summary of Soil Sample Results 

No. 

(units) TPH 

(ft.) ppm ppm 

8.5 ows ND <15 

2 8.5 ows ND <15 

3 8.5 ows ND <15 

4 8.5 ows ND <15 

5 9 ows 0.3 <15 

6 9 ows 

7 9 ows 

8 n/a ows 

2 Chromium at 11.2 mg/Kg, Lead at 15.4 mgiKg. 
ND indicates non-detect, or below detection limit 
NT indicates not tested 

SWMU 39 

OF 39 SOIL SAMPLE 
RESULTS 

BTEX 

ppm 

<50 

<10 

<50 

<10 

<10 

Source: US Army Corps of Engineers, 1999 

Tables 

URS Q:\1616194341cannon_hswa_nfraplnfrap1apb.doc127-Sep-04 IOMA B-53 
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Table 13-2b 

Maximum Soil Sample Concentration of Metals 
SWMU39 

SWMU 39 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Total Metals TLCPMetals Background Cone:.. Region IV 
No. mgiKg 

7 
Barium 99.6 

Chromium 11.2 

Nickel 

Lead 
N - noncarcmogemc 
C- carcinogenic 
NT - not tested 

8.9 

15.4 

mgiL 

1.2 

<0.02 

NT 

<0.05 

Region VI I Cannon AFB I Residential RBSL 
Mg!Kg . mgfKg 

430 805 5300N 

38 13.3 31 c 

16 11.4 1500N 

J0-18 7.1 400N . . 'CAFB Background Investigation, 1997 

Source: US Army Corps of Engineers, 1999 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doci27·Sep-04 /OMA B-54 
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Table 14-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU46 

LOCATOR CA~lJ-DOM CA~I-e..SI.bNl CAN.,.._...~ CANN'-NU4tt1 CANU~IOM 

LAB SAMPLE NUMBER 03140300JOSA 03140300JISA 03140JOOIJSA 0314010014SA 03140300J5SA 
COLLECT DATE 09n4/93 09n4193 09nJ/93 09nl/93 09n4193 - 01. """ ...... IU. """ ..... 01. ""'' ..... JU. """ . ..... IU. """ Vol1tile Ort .. lts (uc/k&:) 

Ethylbmune \0~.:> l.S 5.9 u 5.7 u 5.9 u 5.3 u 
Toluene: JL{0a 2.6 5.9 1.5 J 5.1 u 5.9 u 1.2 5.3 J 
J,J,J.Tricbloroelhan• SS ( 5.9 u u 5.7 u 4.3 5.9 5.3 u 
Xylaxs (rocal) 1 3 '2.-- 5.4 5.9 2.5 5.1 u 5.9 u 2.6 S.3 

Scmivolalik OrpDits (uglk&) 

lkm>o(b)Ouonnlhono lR · L.\ 390 46 350 
Fluotronthono ;J. 2 s 0 47 390 4S 350 J 
Fluorene /)/ l ~) 0 40 390 J < 350 u 
l'y<en• '2.?o) 390 u 70 350 

Mr:tall (milk&) ·----- 9270 11.9 10200 11.9 5210 11.4 6250 23.4 9290 10.6 J 
Antimony 3 I .3 6.7 7.1 6.7 7.2 < 6.8 u 14.1 u 6.4 u 
Anmic 3-'1-v 2.5 0.59 2.9 0.6 1.6 0.51 1.3 0.59 2.2 0.53 
Barium SCt':; ISS 1.2 587 1.2 77.3 1.1 632 2.3 144 1.1 
Beryllium \50 0.56 0.24 0.51 0.24 0.52 0.23 0.6 0.47 0.49 0.21 
Clltltiu 66400 23.& S5200 23.9 2290 n.a 129000 46.1 26200 21.2 
Chromium 231 7.3 1.2 6.2 1.2 6.2 1.1 3.S 2.3 8.1 1.1 
Cobalt lSd-0 3.6 1.2 3.7 1.2 3.5 1.1 3.5 2.3 3.3 l.l 
Copper ::' ! ·~ ;) 7.4 2.4 6.1 2.4 5.1 2.3 6.1 4.7 6.7 2.1 
lrwr L SJOO 11.9 S040 11.9 6650 11.4 sa so 23.4 S490 10.6 
Lead LieD 23.1 3 29.4 6 5.S 0.51 3.5 0.59 20.2 2.7 

( l) Results presented here are only those c.ht:micals which were detected 11 Jeast once at this SWMU and have paned data review. 
A complete summary of chemical results are presented m Appendix A. 

J • Eslimatcd value. 
R • Rejected value. QUAL -=Qualification 
U • Nondctected value. RL • Reporting Limlt 

Page 1 of2 
Source: Woodward-Clyde, 1994 

Tables 

CAN~! 

0314030016SA 

09n4193 

...... IU. QouJ 

5.S u 
15 5.S 

5.S u 
5.S u 

9300 11.6 

7 u 
2.S 0.5S 

3Sl 1.2 

0.54 0.23 

61200 23.2 

7.7 1.2 

3.7 1.2 

8.1 2.3 

9140 11.6 

17.1 2.9 

URS Q:\ 1616\9434\cannon _ hswa _ nfrap\nfrap1 apb.doc\27 -Sep-04 /OMA B-5 5 
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Table 14-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COUECTDATE 

-- Mocne>iwn- - --
-Manpne'e -·--
Nietd \ ~~~r;J() 
PotUSiwn 
Thallium C .I lp 
V.....Uwn t:}i'b 
Zinc ')'- > -, 

TPH(mcJkg) 

Total Petroleum Hydrocarbons 
Water Ou•Uty (pernat) 

WIICr 

SWMU46 

CANNI-tUI_.,. CANt4~61...ootl c.·- CAN_,_...l CANU~ 

OJI4030010SA 0314030011SA Oli4010013SA Ol14010014SA 0314030015SA 
09/24193 09/24193 09123193 09123193 09124193 ..... kL Qool ·- kL .,..., ..... RL .,.., ·-· RL .,..., ....., 

2370 23.8 2740 23.9 977 22.8 2180 46.8 !900 21.2 
l5l 1.2 132 1.2 224 1.1 118 2.3 172 1.1 
8.4 4.8 8.5 4.1 6.6 4.6 9.4 u 8.1 4.2 

1680 595 1890 597 !ISO 569 !340 1170 !800 53! 
0.59 u 0.12 0.6 0.57 u 1.2 0.53 

17.8 1.2 !8.9 1.2 16.9 1.1 14.4 2.3 18.5 1.1 
22 2.4 20.9 2.4 14.1 2.3 14.9 4.7 22.1 2.1 

225 47.6 91 47.8 45.5 u 46.8 u 326 42.4 

16 0.1 16 0.1 12 0.1 IS 0.1 5.1 0.1 

(I) Rcsulb presented here are only thOSe chemicals which were detected It least once a1 this SWMU and have passed data review. 
A complete swnrnuy of chemical results .-c presented in Appendix A. 

J • Estimated value. 
R • Re.f«t<d value. 
U • NoDdctected value. 

QUAL-Qualification 
RL- Reporting Limit 

Page 2 of2 
Source: Woodward-Clyde, 1994 

Qool 

J 

u 

Tables 

CA~l 

0314030016SA 

09124193 

·-· ., 
""" 2580 23.2 

172 1.2 

9.2 4.6 

1890 H9 

0.13 0.58 

22.2 1.2 

23.9 2.3 

295 46.3 

14 0.1 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doci27-Sep-04 /OMA B-56 



APPEll liB Tables 

Table 14-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU46 

LOCATOR CANM-1461-tON C~I·IOOI ~ CAN- c. ....... ...-. CANt.,......,.... 
LAB SAMPLE NUMBER 0314030012SA 0314030013SA 0314010015SA 0314010016SA 0314030017SA 03140300 URA 
COLLECT DATE 09124.-Jl 09124/93 09123193 09123193 09124193 09124/93 ,._, JU. Qool ..... JU. .... . .... lL .... ..... JU. .... - I.L """ ..... I.L ""'' VDI•tile Orcanlu (u&fkg) 

Toluene 3.7 5.8 u 6J u 5.1 u 2.1 H 2.4 
Xylcnes. (total) 5.8 u u 6.1 u l.B u 3J l.B u 

Stmivolarlle Orzanln (uglkg) 

Auoranthcne 390 u 
Phcnanthrcoe 390 u 

Mctals(mafkl) 

Aluminum 10200 ILl 4210 59.8 2580 6L2 1970 51.5 9190 11.6 
Antimony 6.9 u 35.9 u < 36.7 u 34.5 u 6J 7 
An<ni< 2.6 0.58 22 0.6 1.8 0.61 1.5 0.58 2.5 0.58 
Barium 163 12 1290 140 6.1 275 5.8 132 L2 
Beryllium 0.54 023 12 u L2 u 12 u 059 0.23 
Caleium 46200 23 204000 120 2SS000 122 243000 liS 25800 23.2 
Chromiwn 8.1 1.2 u 6.1 u H u 8.7 L2 
Cobalt 3.6 1.2 u 6.1 u 5.8 u 4 L2 
Copper 12 2.3 • 12 122 u ll.S u 7.6 2.3 
!ton 8810 ll.5 3580 59.8 2490 61.2 1590 57.5 9210 1L6 
L<ad 20.5 2.9 ].1 0.6 2.8 12 u 0.58 18.5 2.9 
Mapesium 2220 23 3820 120 3180 122 3050 Ill 2010 23.2 
Manaancse l1l L2 39.6 6 30.S 6.1 22.1 5.1 206 L2 
Nickel 8.9 4.6 23.9 u 24.5 u 23 u 8.4 4.6 
Potassium 1880 515 1260 2990 3060 u 447 2880 1990 580 

(I) Results presented here art only thoscc.hemicatswblcb were dcteded lllea.stonce at this SWMU and have passed data rtvicw. 
A complete .summary of chemical results are presented in Appendix A. 

J • Estimated value. 
R • Rejected value. QUAL-Qualification 
U ... Nondetceled value. RL- Reporting Limit 

Page 1 of4 
Source: Woodward-Clyde, 1994 

DRS Q:l161619434\cannon_hswa_nfraplnfrap1apb.doc127-Sep-04 /OMA B-57 



IPPEIIIIB 

Table 14-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU46 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Thallium 

Vanadium 

Zinc 
TPH(mg/kl) 

Total Petroleum Hydrocubons 
Wattr Quality (ptrcenl) 

Water 

CAN~ I ..... CIJtN ..... , ...... CA-. CA- """-0314030012SA 0314030013SA 0314010015SA 0314010016SA 0314030017SA 
09/24193 09124193 09/23/93 09ID/93 09124193 ..... OL "'"' ..... OL Qool .... ... "'"' - ... "'"' ...... OL 

0.13 0.5! 1.2 u 1.2 1.2 J 0.58 
19.2 1.2 14.4 6 9.8 6.1 s.s 20 1.2 
23.3 2.3 B. I 12 12.2 u 4.3 II.S 22.4 2.3 

146 46 47.9 u 49 u 46 u ISS 46.4 

13 0.1 16 0.1 18 0.1 13 0,1 14 0.1 

(I) Results prcsenlcd here .-c only lbosc dlcmicals wtlich wert detected at least once at this SWMU and have passed data ~acw. 
A complete sumnwy of chemical results are pn:scnted in Appendix A. 

J- Estimated value. 
R- Rejeclcd value. 
U .. Nondctected vaJue. 

QUA~IUication 

RL • Reporting limit. 

Page 2 of4 
Source: Woodward-Clyde, 1994 

"'"' u 

Tables 

CAI'IN~ 

03140300l!RA 

09124193 
...... ... Qwl 
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Table 14-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU46 

LOCATOR CANO..,...U-0001 

LAB SAMPLE NUMBER 03140300 ISSA 

COLLECT DATE 09124193 

R""k RL Qual 

Volatile Organics (uglkg) 

Toluene < 580 u 
Xylencs (total) < 580 u 

Semivolatlle Organlrs (uglkg) 

Auoranthenc 45 380 

Phenanthrene 39 380 

Metals (mglkl!) 

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 115 

Manganese 39.7 5.8 

Nickel < 23 u 
Potassium 977 2880 J 

Tables 

( 1) 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. 

J - Estimated value. 
R ~ Rejected value. 
U = Nondetected value. 

QUAL=Qualification 
RL- Reporting Limit. 

Page 3 of4 

Source: Woodward-Clyde, 1994 
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Table 14-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU46 

LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Thallium 

Vanadium 

Zinc 

TPH (mglkg) 

Total Petroleum Hydrocarbons 
Water Quality (ptrctnt) 

Water 

URS 

CANO.U.046J..OOOI 

0314030018SA 

09/24/93 
....... RL Quo I 

< 1.2 u 
13.9 S.8 

< II.S u 

< 46.1 u 

13 0.1 

(I) Results p~nted 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. 

D =Sample was diluted for analysis. 
RL =Reporting Limit. 

Page 4 of4 
Source: Woodward-Clyde, 1994 
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Table 14-1c 

Comparison of Maximum Concentrations with RBCs 
SWMU46 

SampleiD Analyte 
CAN046-0462-0002 I, I, I-Trichloroethane 
CAN046-0461-0002 Antimony 

CAN046-0461-0008 Barium 
CAN046-0463-0000 Benzo(b )fluoranthene 
CAN04~463-0002 Copper 
CAN046-0461~ Ethyl benzene 
CAN046-0463-0000 Fluoranthene 
CAN046-0461-0000 Fluorene 

CAN046-046 1 ·0002 Lead (3} 

CAN046-0463-0002 Nickel 
CAN046-0463-0008 Phenanthrene 
CAN046-0463-0000 Pyrene 
CAN046-0463-0002 Thallium 
CAN04~463-0002 Toluene 

CAN046-0463-0000 Total Petroleum Hydrocarbons (4) 
CAN046-0461-0000 Xylenes (total) 
CAN046-0463-0002 Zinc 

NIT= No EPA Established Toxicity Factor 
(1) All units in mglkg 

(2) Risk-based concentration 

(3) EPA suggests SOO-t ,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) ExceedRBC 

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 

URS Q:l1616\9434\cannon_hswa_nfrap\nfrap1apb.doc127-Sep-04 /OMA B-61 
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No. 

(ft.) 

4 ows 

2 4 ows 

3 4 ows 

4 4 ows 

10 ows 

10 ows 

7 10 ows 

8 n/a ows 

Table 14-2a 
Summary of Soil Sample Results 

SWMU46 

ppm ppm ppm 

ND <IS <50 

ND <15 <10 

<100 <10 

ND <)()() <50 

NO <IS <50 

NO 
non-Qetect, or below detection 

NT indicates not tested 
I Lead at 13.8 mg(Kg. 
• Upper threshold limit of background concentration. see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 

URS Q:l1616\9434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep.04 /OMA B-62 



APPEll liB 

Table 14-2b 
Maximum Soil Sample Concentration of Metals 

SWMU46 

SWMU 46 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Tot21 Met2ls TLCPMet21s Background Cone. Region IV No. mg!Kg 

7 
Barium 163 

Chromium 7.2 

NicJcel 

Lead 
N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

7.1 

13.8 

mg/L 

1.4 

<0.02 

NT 

<0.05 

Region VI I Cannon AFB I Residential RBSL 
Mg/Kg mg/Kg 

430 805 S300N 

38 13.3 31 c 

16 - Jl.4 -· 1500N 

10-18 7.1 400N 
'CAFB Background Invesnganon, 1997 

Source: US Army Corps of Engineers, 1999 
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Table 15-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Vol1tUc Orc .. ics (ag/lt&) 

Toluene 

Xylcncs {total) 

~mivol11ilc Organin (u&fkg) 

Benw(b)Ouoranthene 

8111yl benzyl phthalau: 

Ftuorantbenc: 
Pyrcne 

Mtlols (•c/k&l 
Aluminum 

Antimony 
;;.;;..;;) 
-~ ~llrium 

Btryllium 

.. <;_~ipm 

Caki~. 

rbmmium 
Cobalt 

Copper 

Iron 

SWMU47 

CANIW'J..-.71-000t CUIN7-N'Il4tOJ CAI'f0f7..f4'Jl..MM C\NOO-N71-0011 CAHN7--N7.J..QOOI 

0312760009SA 0312760010SA 0312780001SA 0312780002SA 0312790003SA 

09114193 091!4193 09114193 09/14193 09/IS/93 ..... IU. Qui ..... IU. Q.ol """"' RL Qui ..... IU. Qui ..... IU. 

S.9 I S.7 u S.6 u 1.6 S.B 1 1.8 s.s 
5.9 u S.1 u l.6 u S.8 u 2.8 5.S 

390 u l70 u 
390 u l70 u 

< 390 u 370 u 
390 u 370 u 

9090 ILl 6390 1!.3 4150 11.2 4730 11.5 4810 II 

< 7.1 u l.l 6.8 6.7 u < 6.9 u 6.6 

2.7 0.59 1.9 0.51 2.5 O.S6 2.2 0.58 2.l 0.55 

91.5 1.2 1n 1.1 123 1.1 127 1.2 Ill 1.1 

0.67 0.24 0.51 0.23 0.47 0.22 0.45 0.23 OJ9 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 4.1 1.1 4.5 1.2 7.2 1.1 

5.4 1.2 4J 1.1 2.6 1.1 3.2 1.2 2.5 1.1 

9J 2.4 8J 2J 4.9 2.2 2.3 6.5 2.2 

9no 11.8 6510 11.3 5140 11.2 48SO II.S S900 II 

(I) Resuhs presented here arc only those chemicals which were detected at kast Ol'let 11 this SWMU and have passed dl1a rt:Yiew. 
A eomplctc summary of chemical results are presented in Appendix A. 

J • Estimated value. 
R • Rejected value. 
U ""Nondctec~d value. 

QUAL=Qualification 
RL • Reporting Limit 

Page 1 of 4 

Source: Woodward-Clyde, 1994 

Tables 

C\f'llon-t .. 'J.J...GMl 

0312790004SA 

09115193 

Qool ..... IU. q.,& 

S.6 u 
5.6 u 

l680 I !.I 

u 6.7 u 
2.3 0.56 

107 1.1 

0.56 0.22 

0.51 0.56 

47000 22J 

7.1 1.1 

3.6 1.1 

7.3 2.2 

6790 II.! 
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APPEll liB Tables 

Table 15-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples Collected 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

/''""'. 

.~Pi 
Magnesium 

~-· N~ 
Powsium 
Selenium 

Silver 

Sodium 

VUJadium 

Zinc: 

TPH(mllk&) 

Total Pttrolcum Hydrourbons 

Waru ()ualiry Cprrua.t) 

Wotet 

URS 

SWMU47 

CANI47-tf71 ..... ~,_, CAH047~ CANN7--N11-fiiQ CANt41-H1~ 

0312760009SA 0312760010SA 0312780001SA 0312780002SA 0312790003SA 
09/14193 09114193 09n4/93 09/14/93 09115/93 .... ... Qool - ltL "'"' - ... "'"' ..... ... Qool - IU. 

0.59 6.7 0.57 72 0.56 4.6 0.58 9.4 Ll 
1910 23-6 1870 226 1310 22.4 1760 23 ISIO 22 
240 12 162 Ll 147 Ll 118 12 110 1.1 

9.6 4.7 1.3 4.5 5.3 4.5 6.4 4.6 5.8 4.4 
1160 589 1420 566 997 561 1140 576 1120 550 

0.59 u 1.1 0.56 u 12 o.ss 
0.53 12 0.62 1.1 1.1 u 12 u 0.33 1.1 
347 589 609 566 561 u 576 u 363 550 
24.6 1.2 16.4 1.1 14.5 1.1 13.4 12 JS.4 1.1 
21.7 2.4 JS.3 2.3 12.5 22 12 2.3 15.8 2.2 

47.1 u 45.2 u 56.2 44.1 46.1 u 462 44 

IS 0.1 12 0.1 II 0.1 13 0.1 9.2 0.1 

(l) Results presented hen:: IIC onlY those: chemicals which weR detected at least once at this SWMU and have passed data review. 
A complete summary of ebemical results are presenred In Appendix A 

J • Estimated value. 
R ~ Rejcc;l<d value:. QUAL-Qualification 
U ... Noodeteetcd value. RL = Reporting Limit 

Page 2 of4 
Source: Woodward-Clyde, 1994 

CAl'ft.n .... fJ-1011 

0312790004SA 

09/15/93 

"'"' ...... ltl. "'"' 7.9 2.1 

1990 22.3 

135 1.1 

8 4.5 

1390 557 

u 1.1 J 

1.1 u 
294 557 

16.4 1.1 

15.4 2.2 

44.6 u 

10 0.1 
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APPEll liB Tables 

Table 15-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organlu (uglkg) 

Toluene 

Xylenes (total) 

Semi volatile Organics (uglkg) 

Benzo(b)lluoranthene 

Butyl benzyl phthalate 

Fluoranthcne 

Pyn:ne 

Metals (mz!kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

URS 

SWMU47 

CAN047_..7._0000 CAN047.-.74-0®l CAN047.-.75-GOOO CAN047.-.?s--l 

0311900001SA 0311900002SA 0311900005SA 0311900006SA 
09/10193 09/10193 09/10193 09/10193 

Jlaull IlL Qual Rault IlL Qual Rosult RL Qual R<tUh RL Qual 

2.4 5.3 J 2.6 5.5 1.2 5.2 4.8 5.5 

2.6 5.3 J 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 It 5220 10.4 7530 10.9 
< 6.4 u < 6.6 u < 63 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 1 145 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 pn:scntcd 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. 

J = Estimated value. 
R- Rejected value. 
U = Nondetected value. 

QUAL=Qualilication 
RL s Reporting Umit. 

Page 3 of4 

Source: Woodward-Clyde, 1994 
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APPEll liB Tables 

Table 15-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

TPH(mg/kg) 

Total PCirOicum Hydrocarbons 
Water Quality (perrenl) 

Water 

URS 

SWMU47 

CAN047-o47.__ CANN7-8<7 ..... Z CAN047-047~ CAPfN7~15-0001 

0311900001SA 0311900002SA 0311900005SA 0311900006SA 
09/10/93 09/10/93 09/10/93 09/10/93 

R.c:sult IlL Qual llcouk IlL Quo! R""k IlL Quo! Raull IU. Qu•l 

15.4 1.1 9.7 1.1 15 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 I 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 J < < 1.1 

< 1.1 u < 1.1 u < u < 1.1 u 
< 530 u < 551 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 

5.1 0.1 9.3 0.1 4.1 0.1 85 0.1 

(I) Resuhs presented here are only !hose chemicals which won: dclected at least once at this SWMU and have passed dara review. 
A complete summltl)' of chemical results arc presented in Appendix A. 

J - Estimated value. 
R = Rejected value. 
U • Nondetected value. 

QUAL"''uaJilic:ation 
RL - Reporting Limit 

Page 4 of4 
Source: Woodward-Clyde, 1994 
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Table 15-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU47 

LOCATOR CAHCN~I ..... CANM1-ef?l ..... CAHM,...n..ot4 CANH7-Nn.eool C/JIIN.,_.,.J.eON CAN1147.e .. 'n-o061 
LAB SAMPLE NUMBER 0312760011SA 0312760012SA 0312780003SA 0312780004SA 0312790005SA 0312790006SA 
COLLECT DATE 09114/93 09/14193 09114/93 09114193 09115193 09/15193 ..... ""'' 

._. 01. 0..1 ..... ... """ .... .... """ 
....,, .... "'"' ........ .... .,.., 

Mrlab(oo!VkcJ 
Aluminum 3410 2) 4210 11.1 2540 59.8 2970 22.4 3300 22.2 5130 11.2 
Anlhnony 13.8 u 1.5 6.7 35.9 u 13.4 u 13.3 u 6.7 u 
Anenic 2.2 0.58 13 0.56 1.7 0.6 1.2 0.56 0.56 2.1 0.56 
Barium 421 2.3 398 1.1 133 6 205 2.2 132 2.2 325 1.1 
BCI)'niurn 0.26 0.46 036 0.22 1.2 u 0.25 0.4S 0.27 0.44 0.58 0.22 
Cadmium )3 1.2 1.3 0.56 u 1.1 u I.S 1.1 1.4 0.56 
Cakium 201000 46.1 109000 22.2 255000 120 138000 44.8 134000 44.4 107000 22.5 
Chromium 23 2.3 3.1 1.1 u 2.2 u 2.2 u 4.6 1.1 
Cobllt 2.9 23 1.8 1.1 u 2.2 u 1.3 2.2 2.1 1.1 
COJIPOI 4.6 u 3 2.2 12 u 1.5 4.5 J.S 4.4 3.7 2.2 
Iron 3330 2J 2640 11.1 2420 59.8 2060 22.4 3630 22.2 5200 11.2 
Lrod 3 2.9 S.8 1.1 2.9 1.2 4.4 0.56 5.3 2.1 S.l 1.1 
Magnesium 3050 46.1 4110 22.2 2940 120 2770 44.1 2260 44.4 3580 22.5 
Man811lCS< 54.2 2.3 J 48.9 1.1 27.7 6 31 2.2 J 40.3 2.2 106 1.1 
Nictd 9.2 u 43 4.4 2J.9 u 9 u 4.5 8.9 5.1 4.5 
Potassium II SO u 1010 556 m 2990 703 1120 803 1110 J 1310 562 
Silver 23 u 0.64 1.1 u 2.2 u 2.2 u 1.1 u 
Sodium 451 II .SO 163 556 2990 u 1120 u 496 1110 252 562 
Vanadium 14.7 23 8.7 1.1 9.4 6 6.6 2.2 11.3 2.2 20.2 1.1 

(I) Results presented but are only those chemicab whic:h were deteded at least once at lblS SwMU and have passtd dati review. 
A complete: summary of cbcmic:al results 1ft presented in Appendix A. 

J- Estimated ya)ue._ 

R • Rcjcded value. QUAL-Qullificatioo 
U.., Nondctectcd value. RL •Reponing Limil 

Page 1 of4 
Source: Woodward-Clyde, 1994 
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IPPEIDIIB 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Zinc 

Water Q .. lity (ptrunl) 

Waaer 

Table 15-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU47 

CAJrrllNT-N71 ....... CAN04l-N7I..OOU CAI'IN74f11-MN C\MH7 ... 1l-OOII CA11'0f7~7J.otN 

0312760011SA 0312760012SA 0312710003SA 0312780004SA 03 1279000SSA 
09/14193 09/14193 09/14193 09/1419) 09/15193 ..... ... Qool .... IU. Quol ...... ... .,.., ·- ... .,.., ..... ... 

8.7 4.6 7.5 2.2 10 12 ) 6.3 4.5 9.6 4.4 

13 0.1 10 0.1 16 0.1 II 0.1 10 0.1 

(I) Results presented here are only those chcmhifs whic;h were detected at least once 11 this SWMU and have passed data review. 
A complete summary of chemical results are JftSePled in Appendix A 

J • Estimated value. 
R • Rejcckd volue. QUAL>-QuolifJCation 
U • Nondetccted value. RL • Reporting Umit. 

Page 2 of 4 
Source: Woodward-Clyde, 1994 

Tables 

CAN0..'7-04n-oto& 

03 12790006SA 

09/15193 

""" """" ... .,.., 
11.9 2.2 

11 0.1 
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IPPEIIIIB Tables 

Table 15-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Mdals (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

URS 

SWMU47 

CAN047-ot74-0004 CA-7-c>47 ...... CAI'I047-c>47,__ CAN047 ... 75-000I 

0311900003SA 0311900004SA 0311900007SA 0311900008SA 
09/10/93 09/10/93 09/10193 09/10/93 

........ JtL Qu.l ...... h JtL Quo I R ..... t JtL Qu.l Result IlL Qu.l 

4270 22.6 4570 22.6 4370 11.2 6660 11.2 
< 13.6 u < 13.6 u < 6.7 u < 6.7 u 

2.3 0.57 2 0.56 2.1 0.56 2.5 0.56 
ISS 2.3 1 341 2.3 J 157 1.1 426 1.1 
< 0.45 u 0.23 0.45 J 0.15 0.22 0.48 0.22 
< 1.1 u < 1.1 u < 0.56 u < 0.56 u 

196000 45.3 215000 45.2 176000 22.4 166000 22.3 
4.2 2.3 5.2 2.3 4.7 1.1 6.6 1.1 
2.5 2.3 2.1 2.3 J 2 1.1 2.1 1.1 
3.8 4.5 J 3 4.5 s.s 2.2 3.5 2.2 

3980 22.6 3720 22.6 4090 11.2 5440 11.2 
3.5 1.1 3.4 1.1 3.6 1.1 5.1 1.1 

2690 45.3 3940 45.2 2370 22.4 4270 22.3 
53.4 2.3 43.2 2.3 63 1.1 74.2 1.1 
5.1 9.1 5.6 9 6.7 4.5 6.3 4.5 
806 1130 J 830 1130 1 833 559 1190 558 
< 2.3 u < 2.3 u 038 1.1 < 1.1 u 

528 1130 < 1130 u 207 559 < 558 u 
13 2.3 14.8 2.3 10.6 1.1 19.4 1.1 

(I) Results presented here are only those chemicals which were detected at least once at !his SWMU and have passed data review. 
A eompletc summlll}' of chemical results are presented in Appendix A. 

J Q Estimated value. 
R • Rejected value. 
U • Nondetected value. 

QUAL=Qualification 
RL =Reponing LimiL 

Page 3 of4 
Source: Woodward-Clyde, 1994 
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Table 15-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU47 
LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Zinc 

Water Quality (percent) 

Water 

URS 

CA!'11147·047U004 CANN7-447<41001 CAI'IN7-N75-0004 CANH7-6<7S.OOOI 
03 I J900003SA 0311900004SA 031!900007SA 0311900008SA 

09/10/93 09/10/93 09/10/93 09/10/93 
R..Wt RL Qual llmdt RL Qual Jesuit RL Qual Result RL Qual 
10.9 4.5 11.7 4.S 16 2.2 27.4 2.2 

12 0.1 II 0.1 11 0.1 10 0.1 

( l) ResuiiS 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 m Estimated value. 
R- Rejected value. 
U = Nondetcctcd value. 

QUAL=Qualilication 
RL ~Reporting Limit. 

Page 4 of4 
Source: Woodward-Clyde, 1994 
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Table 15-1c 
Comparison of Maximum Concentrations with RBCs 

SWMU47 

Sample ID Analyte 
CAN04 7-0475-0000 Benzo(b )fluoranthene 
CAN047-0475-0000 Butyl benzyl phthalate 
CAN047-0471-0000 Cobalt 
CAN047-047J-OOOO Copper 
CAN047-0475-0000 Di-n-butyl phthalate 
CAN047-0474~ Fluoranthene 
CAN04 7-0471-0000 Nickel 
CAN047-0474-0000 Pyrene 
CAN04 7-0471-0008 Silver 
CAN047-047I-0002 Sodium 
CAN047-0475~02 Toluene 
CAN047-0475-0002 Total Petroleum Hydrocarbons (3) 
CAN047-0475-0000 Xylenes (total) 
CAN047-0474~ 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-Ciyde,1994 

Tables 

MaJtimum 

Detected 
RBC(2) Exceed RBC 

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 
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No. Depth 

(ft.) 

All 7.5 

A/2 7.5 

A/3 7.5 

A/4 7.5 

A/5 7.5 

A/6 7.5 

A/7 7.5 

A/8 n!a 

B/1 6 OWS 

B/2 6 OWS 

B/3 6 ows 

B/4 6 ows 

B/5 6 ows 

B/6 6 OWS 

sn 6 OWS 

6 OWS 
excavated 

B/8 n!a material 

Table 15-2a 

Summary of Soil Sample Results 

SWMU47 
SUMMARY OF SWMU 47 SOIL SAMPLE 

RESULTS 

ppm ppm ppm 

0.0 <20 

0.0 <20 <50 

0.2 <20 <50 

0.1 <20 <50 

0.3 <100 <50 

0.0 <20 <10 

0.0 <20 <10 

0.0 <20 <10 

0.0 <20 <10 

0.0 <20 <10 

2 Only contaminant identified: Di-n-butylphthalate at 12.0 mg!Kg, which was also found in the method blank. 
3 Silver at 3. I 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 
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Table 15-2b 
Maximum Soil Sample Concentration of Metals 

SWMU47 

SWMU 47 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Total Metals TLCPMetals Background Cone. _Region IV No. mg!Kg 

BnQC 
Silver 2.9 

Arsenic ~63 Tf-L+-· 
------

Cadmium 0.31 
an 

Barium 367 

Lead 2.2 

Selenium <2.5 

Chromium 8.8 

Nickel . N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

6.3 

mgiL 

<0.04 

<0.40 

0.01 

1.6 

<0.05 

0.06 

0.02 

NT 

Region VI I Cannon AFB I Residential RBSL 
Mg/Kg mgfKg 

0.01·5 2.65 380N 

J.l·l6.7 3.6 0.32Cfl..2N 

0.01-1.0 1.3 38N 

430 805 5300N 

10-18 7.1 400N 

0.2 1.1 380N 

38 13.3 31 c 

16 11.4 I SOON . 'CAFB Background Investigation. 1997 

Source: US Army Corps of Engineers, 1999 
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APPEll liB 

BoREHOLE 
NUMBER. 

1 

2 

3 

1 

2 

Table 16-1a 

Concentration (IJg/kg) of VOCs 

SWMU48B 

CANNON DEP:rJi 
NUMBER (rt.) ACEToNE 

.... 

CAN48A-UST1-031A Surface llU 
CAN48A-UST1-032C 5.0 R 

CAN48A-UST2-031A Surface 11U 
CAN48A-UST2-032C 5.0 12U 

CAN48A-UST3-031A Surface llU 
CAN48A-UST3-032C 5.0 IOU 

CAN48B-UST1-031A Surface R 
CAN48B-UST1-032C 5.0 51U 

-
CAN48B-UST2-03 l A Surface (.:u.o:, 
CAN48B-UST2-032C 5.0 33 
CAN48B-UST2-83l C 39 (QCD) 

Tables 

.CHEMICAL 
. . . . ..... 

XYLENE METIIYLENE 
··cm..OR.IDE 

llU llU 
R -R 

llU llU 
12U 20U 

llU 14U 
llU 15U 

I2U J2U 
12U 37 

. . 1~- 150 ', 

12U 32 
36 (QCD) 

Duplicate samples or labomtory repeat samples arc presented only if they arc different from the original sample and not 
rejected. 
] = estimate u = not detected at CRQL 
R :::; rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at the same laboratory as the 
nonnal sample. 

Source: LRL Science, Inc., 1993 
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IPPEIIIIB 

BoREHOLE ·cA.NNoN 

Table 16-1b 

Concentration (tJg/kg) of BTEX 

SWMU488 

......... 
DEPTH 

....... 

CHEMICAL 

NliMJ'EJL ... NUM$ER ... (ft•) BENZENE - E1lJYL TOLUENE . BENZENE . 

. , 
;· 

'i 1 CAN48A-UST1-011D 10.0 lOU /20 lOU 
CAN48A-UST1-012F 20.0 2U 2U 2U 
CAN48A-UST1-013G 30.0 2U 2U 2U 

2 CAN48A-UST2-0l1D 10.0 lOOOU 4200 1200 
CAN48A-UST2-012F 20.0 lOOOOU 16000 tOOOOU 
CAN48A-UST2-013G 30.0 2U 2U 2U 

3 CAN48A-UST3-0llD 10.0 2U 2U 2U 
CAN48A-UST3-012F 20.0 2U 2U 2U 
CAN48A-UST3-013G 30.0 2U 2U 2U 

1 CAN48B-USTl-011D 10.0 2U 2U 2U 
CAN48B-UST1-0 12F 20.0 2U 2U 2U 
CAN48B-USTl-013G 30.0 2U 2U 2U 

2 CAN48B-UST2-011D 10.0 2U 2U 2U 
CAN48B-UST2-0 12F 20.0 2U 2U 2U 
CAN48B-UST2-013G 30.0 2U 2U 2U 

Tables 

. . '· ..... 

. XYLENE' BTEX 
TorAL 

~--~. -·. 

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 UJ - estimated as non-detect at CRQL 

Source: LRL Science, Inc., 1993 
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BORING SAMI>LE 

NUMBFlt NUMBER 
<CAN48A~UST) 

I 1-021A 

I-022C 
(QAO) I-721C 
(QCO) 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) 

l l-021A 
I-022C 
1-0230 
1-024F 
1-0250 

2 2-021A 

2-0'12C 
!QAO) 2-721C 
(QCD) 2-821C 

2-0230 
2-024F 
2-0250 

Background (95% UCL) (I) 

NOTES: 

Table 16-1c 

Concentration (mg/kg) of Total TAL Metals 

SWMU48B 

SI\MP'l.E 
DWrn B:A.JUvM. C.U.C.I\JM .MA~N.PUJM NlC.KFL 
(feet) 

0 12'J J 224000 9100 9.2 

5 155 J 156000 2410 7.5 
5 159 125000 3220 7.7 
5 57.2 J 5640 2920 12.9 
10 194 J 40500 3020 8.6 
20 34.'J 1 35500 3520 7 
30 125 1 64100 10400 6.4 

0 638 1 270000 10300 9.5 
5 190 J 75700 3350 8.7 
IU 1760 J 211000 6520 5.6 
20 363 J 148000 11400 4.6 
30 365 J 88000 5830 5.6 

0 705 J 230000 11600 9.3 
5 377 ] 153000 4390 7.9 
10 383 ] 281000 4700 3.3 
20 673 J 150000 13399 5.5 
30 39.5 J 60800 3890 4 

0 492 J 20600 J 8660 J 8.2 
5 1320 J 241000 3550 J 5.3 
10 406 ] 156000 J 3260 J 5.1 
20 149 J 20400 J 16700 J 3.7 
30 26.2 J 24400 J 3210 J 2.7 

0 445 J 22700 J 8250 J 7.1 

5 236 J 163000 J 2510 J 6 
5 258 250000 3810 4.7 
5 153 1 276000 J 4110 J 4 

10 461 J 255000 J 4080 J 3.3 
20 126 1 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..\DlVM 

J 0.33 R 10.4 1 

J 0.34 R 10.7 J 
0.23 u 18.4 

J 0.34 R 20.1 J 

J 0.31 R 28.9 J 
1 0.32 R 14.7 J 
J 0.32 R 14.7 J 

J 0.34 R 11.2 J 
1 0.37 R 17.5 J 
J 0.35 R 13.2 J 
J 0.33 R 18. I J 
J 0.33 R I 1.6 J 

J 0.32 R 12 1 
J 0.33 R 15.7 ] 

J 3.2 R 8 J 
J 0.34 R 17.6 J 
J 0.32 R 9.7 J 

J 5.4 UJ 10.2 J 
J 5.8 UJ 7.1 ] 

J 5.6 UJ 8.8 J 
J 5.7 UJ 15.1 J 
J 5.4 U1 6.9 ] 

J 5.3 UJ 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 
] 5.3 UJ 7.6 J 

1.20 25.30 

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 detution limit 
i• 11n estimate4 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 l. 7. 

Source: LRL Science, Inc., 1993 
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IPPEIIIIB Tables 

LOcATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

V olatilc O<Jaolct (Joc/1<1) 
A«<IDC 

Clliloadisulftdc 
Mctbylcnc chloride 

Toluene 
ScmiYolatlle 01'J•olco (Joc/1<1) 

od(l-Eihylltcxyt)phtholllc 
Fhoonnth<M 

Mctall (mlikc) 
Alumlaum 
Ancnlc 

Barium 
BayUium 
Calcium 

Chn>arium 
Cobalt 
Copper 

Iron 
Lead 

Mqncsiwn 
Manpncsc 

Memory 
Nldccl 

Potassium 

URS 

Table 16-2a 
Summary of Compounds Detected in Soil Samples 

SWMU48B 

CAN049-49CI.J.GOOO 
1))9S610001SA 

12113/94 

CAN049-4903-0005 
1))9S610002SA 

12113/94 

CAN049-4903-00IO 
1))9S610003SA 

12113/94 

CAN049-490~9&1"' 
039161001 OSA 

12113/94 

CANM9-4903-0015 
1))91680004SA 

12113/94 

CAN049-4903-00lD 
1))9S680003SA 

12113194 
Result RL Qual Result RL Qual RcJUk RL Quol Rmllt RL Qual Result RL Qual Result RL Qual 

II < 
3.3 u < 

12 u 6.7 
3.8 u 

II I 1.1 
5.6 u 

II 63 
5.6 u < 

II < 
S.5 u 

12 u 
5.1 u 

CAN049-4903-0013 
0391680006SA 

12113/94 
RCJUh RL Qual 

II 

3.3 33 3.8 J 2.8 5.6 5.6 2.8 5.5 3.3 5.8 3.2 
3.7 u 
5.1 

3.3 1.7 S.l U 5.6 2.5 S.6 1.3 B 2.3 S.l 1.5 3.7 

< 360 u < )10 u < 370 u 310 u < 370 u < 
370 u 

310 u 380 u 
360 u < 310 u 370 u < 370 u < 

16300 

3.9 
319 
0.65 

31500 

12.2 

4.3 
1.7 

11300 

7.5 

4360 

114 

10.2 

2390 

II 
0.55 
1.1 

0.22 
22.1 
1.1 

1.1 
2.2 
II 

0.53 

22.1 
1.1 

0.11 
4.4 

551 

9850 23.2 
2.4 0.51 
lSI 2.3 
0.43 0.46 

151000 46.3 
6.2 2.3 
3.2 23 
4.4 4.6 

7190 23.2 
4.2 1.2 

3720 46.5 
82 2.3 

u 0.6 0.58 
7.6 93 

1370 1160 

6440 22.4 
1.3 0.56 
144 2.2 
037 G.45 

173000 44.9 
3.9 2.2 
23 2.2 
1.7 4.5 

4980 22.4 
3.3 1.1 

3320 44.9 
S4.9 2.2 

< 0.11 

13 9 
1420 1120 

7430 22.2 
1.6 0.56 
131 2.2 
034 0.44 

156000 44.4 

2.2 
2.7 2.2 
2.5 4.4 

5360 22.2 
2.1 0.56 

3230 44.4 
I 51.6 2.2 
u < 0.11 

7.7 1.9 
1630 1110 

3410 553 
0.69 0.55 
192 s.s 
< 1.1 

210000 Ill 
5.5 

1.4 5.5 
11.1 

2140 553 
1.2 0.55 

J 6190 Ill 
I 19.1 5.5 
u < 0.11 

4.8 22.1 
397 2770 

Results prCl1<111cclherc.,. only tltose chemicals which WCR d<tcc:tcd otl-....., ot this SWMU and ..... piSSC1I dota ..,;.w. 
A c:ompktc Slllllma<J' of chemical results ""' pr<JCIIl<d In Appendix A. 

J- EstiJniKd value. 
R- Rcj<c:tcd value. 0- Sample was dilukd for analysis. 
U--dvolue. RL-~LimiL 
''' DupU- for proccedlnasomple .... bcr. 

Page 1 of 6 
Source: Woodward-Clyde, 1997 

310 u 310 u 

6140 23.1 
o.89 o.s8 

I 227 2.3 
u < 0.46 

11-tOOO 463 
U 4.5 2.3 
I 2.3 
u 2.6 4.6 

3740 23.1 
1.9 o.s8 

17000 46.3 
I 28.9 23 
u < 0.12 

7.9 9.3 
1080 1160 

10000 11.4 
1.3 0.57 
1$2 1.1 

u 0.21 0.23 
103000 22.8 

8.3 1.1 

u 1.1 1.1 
2.2 23 

5340 11.4 
2.4 0.51 

14000 22.1 

I 31.1 1.1 
u 0.11 

3.7 4.6 
1820 569 

J 

u 
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APPEll liB 

LOCATOR 
LAB SAMPLE NUMBER 
COllECT DATE 

Mttab (milk&), CODL 

Sodium 
Thallium 
Vanadh.wn 
Zillc: 

TRPH(m~ 

TotaiRecoYCrable 
Petroleum Hydrocabons 

Table 16-2a 
Summary of Compounds Detected in Soil Samples 

SWMU48B 

CAN049-4!103-G000 CAN04t-490U005 CANOC'-4903-0010 CAN04t-4!10:J-496l111 &N®903-0015 
0398610001SA 0391610002SA 0398680003SA 0398680010SA 0391610004SA 

12/13194 12113194 12113194 12113/94 12113/94 
Result IU. Qual Rcsuh IU. Qual Result IU. Qual Result IU. Qual Result IU. Qual 

5Sl u < 1160 u 1120 u < 1110 u < 2no u 
< 1.1 UJ < 1.2 UJ < 1.1 U1 < 1.1 UJ 1.1 UJ 

23.8 1.1 18.1 2.3 13.7 2.2 13.8 2.2 7.9 s.s 
21.6 2.2 II. I 4.6 13.7 4.5 14.2 4.4 6.9 11.1 

< 44.1 u < 46.S u < 44.9 u < 44.4 u < 44.3 u 

Rtsui!S ......,.d hen: IR only- chemicals wblch _, dctecled otlcast once It this SWMU and have passed dato m-lcw. 
A complciO S1llllllllf)' of c:bcmlcalmults 1ft JlleSCIIIOd in Appendix A. 

1- Estimated value. 
R- Rejec:b:d value. D-Sample wu cliluiOd lbr analyais. 
u-Noodcloc1c4 valuo. IU.-Rcpordoa Limit. 
t•l Dupl'- lbr poececdlna sample aumber. 

Page 2 of6 
Source: Woodward-Clyde, 1997 

Tables 

CAN049-490J.00l0 CAN04t-4!10J-00l5 
0391680005SA 0398680006SA 

12/13194 12/13/94 
Rcsolt IU. Qual Result IU. Qual 

1160 u 341 569 
< 2.3 U1 < 2.3 UJ 

19.6 2.3 16.9 1.1 
9.5 4.6 10.4 2.3 

< 46.3 u 4S.S u 
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IPPEIIIIB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLEcT DATE 

Veloblc Orpola (pJik&) -Corboo disulfide 

Methylene cbloride 
Toluene-

Semlvoladlr Orwaaics (JIIIk&) 
bls(l-Ethylhcxyl)phtholote 
Fluonntbcnc 

MciOb(ml/ll&) 

Aluminum 
Ancnk: 
Barium 
Beryllium 
Calcium 
CluonUwn 

Tables 

Table 16-2a 
Summary of Compounds Detected in Soil Samples 

SWMU48B 

CANII49-4903-0030 
0398610007SA 

12/13194 

Result RL Qual 

CANN,_.~l5 

0398680008SA 
12/13/94 

Result RL Qual 

6.4 

< 

3.2 

1.8 

12 9.3 II 
5.5 
5.5 

s.s 

5.9 u l.l 
5.9 3.1 
5.9 l.l 

< 390 u 
390 u 

10700 11.9 
1.1 0.59 
186 1.2 
0.21 0.24 

12100 23.7 
6.1 1.2 

< 
360 u 
360 u 

7660 10.9 
1.1 0.55 
124 1.1 
0.23 0.22 

59200 21.1 
5.6 1.1 

CAN04,_.,.._ 
0397900010SA 

CAN04,_._ CANG4~961UJ 
0397900011SA 0397900016SA 

12113194 12/12194 12/12194 12112194 

CAN04,_.904-4el0 
0397900012SA 

12112194 
Result RL Qual Rmllt RL Qual Result RL Qual Result RL Qual Result RL Qual 

s.s II J 14 II 12 
6 

6 

u 
u 
u 
u 

12 u < II U 
5.4 U s.s u 5.9 u 5.6 u 
5.4 J 4.7 s.s w < 

< 
1.7 5.9" UJ 1.6 5.6 J 

1.3 5.4 < 5.5 u 5.9 u 5.6 u 

< 360 u 
360 u 

4580 10.1 
0.56 0.54 
43.9 1.1 
0.14 0.22 

30700 21.5 
3.6 1.1 

370 u 
370 u 

< 400 u 
400 u 

< 

< 
390 u 
390 u 

370 u 
370 u 

~ ~ ~ ~ ~ ~ - ~ 
2.2 5 1.6 0.5 1.5 1.2 2.7 0.5 
411 712 I 060 5.9 2350 
< U < U l.l U I U 

196000 100 250000 100 335000 119 293000 100 
3.5 5U 5.9U< 5U Cobalt u l.l 1.1 1.1 1.7 1.1 4.7 U < 5.9U2.l 

Coppa- 4..5 2. 4 2.4 2.2 1.8 2.2 6.2 10 < 10 u 3.9 11.9 2.1 
Iron 6110 11.9 4720 10.9 3190 10.1 4610 so 2140 ~ 2390 59.4 3400 
l.eod 3.2 0.59 2.4 0.55 I. 7 0.54 3.1 I 1.5 0.5 1.9 0.59 1.9 
Mopcsjum 17100 23.7 7110 21.8 5030 21.!1 BBIO 100 4120 100 4940 119 7960 
Mqmose 31.7 l.l J 42.3 1.1 J 34 1.1 J 12.9 J 21 21 5.9 33.1 
Mcn:wy < 0.12 U < 0.11 U 0.11 u 0.1 u 0.1 u < 0.12 u 
lfJCkel S.7 4.7 4.1 4.4 4.3 4.3 14.5 20 20 u < 23.7 u 

_;;.;Po;.;;Jass=ium;;;;... _____ ---:-'2':'100-::'-=..;.S~94~-:-:-:-::':1::'61:i:O=-::':S4::'6:--:. 914 
R.<suhs pmcal<d here aeOilly those dlemlcob whidl...,. del<cltd at...,...,.. otlhis SWMU and have passed dala~<View. 

539 915 ~ 504 2500 2970 u 690 

A complttc........, of dlemlcol n:suiU OR pmcal<d in Appoadlx A. 
J • Estimolod vaiUL 
R-Rc~d nluc. D • S-Ic was dilul<d fur II10lysjs. 
u-~vaJuc.. RL•il<portb>aLimit. 
<•> Dupll- fur precc:cdlns sample number. 

Page 3 of6 
Source: Woodward-Clyde, 1997 

10 
so 
0.5 

100 
5 J 

0.1 u 
20 u 

2500 
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APPEll liB 

LOCATOR 
LAB SAMPLE NUMBER 
COUZCTDATE 

Mebb(mc/lll},ooaL 
Sodium 
Thllllum 
Vonadhon 
z ... 

TRPH(III/'k&) 
Tolllllocoveroble 
Pouoleumllydto<lrbons 

Table 16-2a 
Summary of Compounds Detected in Soil Samples 

SWMU48B 

CAN049-490J-OOJO CAN049-4!HI3-0035 CAN04'-4-0 CAN049-4!104-1000 CAN04~904-0005 CAN049-4,.,._.96J''' 
039S680007SA 039S68000SSA 0391680009SA 0397900010SA 0397900011SA 0397900016SA 

12/13194 12/13194 12/13194 12/12194 12/12194 12/12194 
Result RL Qual Rosult RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

256 594 J 546 u S39 u 2SOO u 2500 u 2970 u 
1.2 UJ < 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 5.1 11.9 

47..1 u < 43.7 u < 43.1 u 44.4 u < 47.9 u 47.5 u 

Results piaCIII<dr.... .. oaly diose c:lianlcols which...,.- • leostonc:o atllils SWMU .. .r bave'possed data in'lew. 
A COGipl<lo SUIIIIIIII)' ofchcmlcol'-'b ue .......... In Appendix A. 

J • Est:bnMtd v.tur:. 
R • Roj-.1 Ylluo. D • Somplc- diluiCd for lillllysls. 
U • NOIIdetoctocl vlluo. RL •ltepoitln1 Llmk. 
'" Dupllcoto fO< JIICCCOdin& ...,pie number. 

Page 4 of6 
Source: Woodward-Clyde, 1997 

Tables 

CAN04'-4904-0010 
0397900012SA 

12/12194 
Resull RL Qual 

2500 u 
0.21 2 
15.9 5 
1.5 10 

44.9 u 
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IPPEIIIIB 

LOCATOR 
LAB SAMPLE NUMBER 

COLLECT DATE 

Volatllt Orza•lcs (JiclkK) 

Acetone 
Carbon disulfide 
Methylene: chloride 

ToiiiCIIe 
Semlvolalll~ Orpaltl CJiclkc) 

bis(l-Etbylhcxyl)phlhallle 
FJuoronthcnc: 

Mmls(aallkl) 
Aluminum 
Arsenic 
Barium 

Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mapuium 
M111g-.e 
Mercwy 
Nickel 
Potassiwn 

URS 

Tables 

Table 16-2a 
Summary of Compounds Detected in Soil Samples 

SWMU488 
CAN04,_..!104-0015 

0397900013SA 
CAN04,_..904-00l8 

0397900014SA 
CAN04!J.<C!I04-0025 

039790001 SSA 0397900017SA 
12/12194 

Result RL 

13 II 
< S.6 
2 S.6 
< S.6 

780 370 
210 370 

3480 so 
1.6 o.s 
609 s 
< 

214000 100 
< s 

1.9 

<. 10 
1970 so 
1.2 o.s 

11500 100 

19.6 s 
< 0.1 
< 20 

S04 2SOO 

12/12194 
Qual Result RL 

9.2 
u < 
us < 
u < 

42 
< 

3280 

I 
378 

u < 
145000 

u 2 
J 1.1 
u 2.8 

2060 
I.S 

13300 
19.9 

u < 
u < 

336 

II 

5.1 
s.7 
S.7 

380 
380 

20 

o.s 
2 

0.4 
40 
2 
2 

4 

20 
o.s 
40 
2 

0.1 

8 
1000 

12/12194 
Qual Result RL 

J 5.9 

u < 
u 1.3 
u < 

19 
u < 

3340 
1.2 

94.3 
u < 

127000 
2.1 
< 

2.2 
2300 

1.8 
8620 
22 

u < 
U 3.5 

584 

II 

5.1 

S.7 
S.7 

310 
380 

20 

o.s 
2 

0.4 
4D 
2 

2 

4 

20 
o.s 
40 
2 

0.1 

8 
1000 

12/12194 
Qual Result RL 

< 
u < 

UJ < 
u < 

< 
u < 

3540 
0.99 
46 

u 0.17 
28000 

2.7 

u 1.1 
l.S 

3340 
2.5 

4610 
26.8 

u < 
3.S 

910 

II 

S.4 
5.4 
S.4 

360 
360 

10.1 
0.54 
1.1 

0.22 
21.5 
1.1 
1.1 
2.2 
10.8 
O.S4 

21.5 

1.1 
o.n 
4.3 
S31 

CAN049-4904-0035 
0397900018SA 

12/12194 

CAN04!J.<C904-0040 
03986800 liSA 

12/12194 
Qual Result RL 

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 

II 
S.3 
S.J 

S.J 

3SO 

350 

10.5 

0.53 
1.1 

0.21 

21 
1.1 

1.1 
2.1 

IO.S 

0.53 

21 

1.1 

0.11 

4.2 

526 

Qual Result RL 

9.1 
u < 

u 2.4 
u 1.5 

u < 
u < 

4050 
0.51 
29.3 

u 0.11 
32900 

3.1 
1.5 
1.5 

3320 

I.S 
4530 

37.4 
u < 

3.S 

824 

II 
S.J 

S.J 

S.J 

3SO 

3SO 

10.6 
0.53 

I. I 
0.21 

21.3 

1.1 

1.1 

2.1 
10.6 
O.SJ 
21.3 

1.1 
0.11 
4.3 

532 

Qual 

J 
u 

u 
u 

u 
J 

Results pracnted here ere only those cbemicals whicb were detceted at least once II Ibis SWMU and have passed data n:view. 
A complete summary of cbemical n:sults an: pn:scnted in Appendix A. 

J - Estimated value. 
R •Rejected value. D • Sample was diluted for analysis. 
U • NOildtlected value. RL • Reporting Limit 
Ill Duplicate for pn:e<:cding sample number. 

Page 5 of6 
Source: Woodward-Clyde, 1997 
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IPPEIIIIB 

LOCATOR 
LAB SAMPLE NUMBER 
COUECTDATE 

Mtbls (at&fkl), coat. 
Sodium 
Thallium 
VII!Odium 
Zinc 

TRPH (m&fkl) 
Total Rccovenblc 
PetroJcum Hydrocarbons 

URS 

Table 16-2a 
Summary of Compounds Detected in Soil Samples 

SWMU48B 
CA.N049-4904-41015 CAN0-'9-4!104-0020 CA.N049-4904-40l5 CA.N049-4904-41031 CA.N049-4904-0035 

0397900013SA 03979000 I 4SA 039790001SSA 03979000 I 7SA 03979000 I ISA 
12112194 12112194 12112194 12112194 12112194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 2500 u < 1000 u < 1000 u < 538 u < 526 u 
< u < I u < I UJ < 1.1 UJ < 1.1 UJ 

18.S 18 2 ll.S 2 10.3 1.1 5.6 1.1 
S.l 10 4.7 4 4.2 4 s.a 2.2 4.5 2.1 

594 44.9 < 4S.S u < 45.6 u < 43 u < 42.1 u 

Raulb praeated heJe..., Ollly rho5e chcmieals wblch -. detected IIICISI once II Ibis SWMU and have pwcd dab review. 
A complcle summary of chemical resulb .., presented in Appcnclix A. 

J • Estlmalcd value. 
R • Rcjcclcd voluc. D • Sample was dilated for analysis. 
u - Nondclcctcd value. RL • Rcporllna UmiL 
Ill Dupllcart for prccccdina sample number. 

Page 6 of6 
Source: Woodward-Clyde, 1997 

Tables 

CAN049-4904-0040 
0391610011SA 

12112/94 
Result RL Qual 

< S32 u 
< 1.1 UJ 

9.6 1.1 
6.4 2.1 

< 42.6 u 
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APPEll liB Tables 

Table 16-2b 
Comparison of Maximum Soil Concentrations to RBCs for Residential Soil 

SWMU48B 

Residential Soil 
Maximum Detected Risk-Based 

Concentration Concentration( 1) Exceeds 
Chemical (mgllcg) (mgllcg) RBC? 
Acetone 0.014 7,800 NO 
Carbon Disulfide 0.0012 7,800 NO 
Methylene Chloride 0.0047 8S NO 
Toluene 0.003 16,000 NO 
Bis(2-ethylhexyl)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 Rislc·Based Concentrations for Residential Soil (EPA 1994). 

Source: Woodward-Clyde, 1997 
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APPEll liB Tables 

Table 17-1 
Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 51 

LOCATOR CANOSI-t$1 1-0MO CA.Nt5l.Uli-Otll C\l'fQI-o!ll-OM CANt51~lJ.OHl CAHO!I...SIJ.Mit CAHe!l....,lJ..OOQ 

LAB SAMPLE NUMBER 0312760001SA 03 12760002SA 0312790007SA 0312790016SA 0312760005SA 0312760006SA 
COLLECT DATE 09/14193 09114193 09/IS/93 09115193 09114193 09114193 .... ... """ ·- """ ..... IU. .,.. .... - """ ... -Volatil~ Ora:aaitJ (uglke) 

Toluene 6.6 5.9 5.1 u 5.3 u u 5.9 2.) 5.& J 3.6 5.5 
Xylcncs(IOlll) 1.3 5.9 5.1 u 1.6 5.3 5.9 u 5.& u 1.4 5.5 

SrmiYolatUc Orgaolu {u~') 
Anlbrleene 350 u 380 u 47 310 
Bcnzo(a)anthracenc: 350 u 380 u 600 370 
Benzo(a)py..,. t 350 u 380 u &30 310 
Benzo(b )Jluoranthenc 350 u 380 u 1700 310 
Beozo(&bJ)pcrylene 350 u 310 u 520 370 
Carbazole 350 u )10 u 19 370 
Chrysene 350 u 310 u 970 370 
FIIIOfUlhenc: 350 u 380 u 2000 310 
lndcno(l,2,3«<)pyr<nt llO u )80 u liO 310 
Phtnantlv<ne 350 u < 310 u 800 370 
Py ..... llO u 380 u 2000 370 

Mrtall(m&/kg) 

Alumiaum 1120 11.7 li&O li.S 4910 JO.S 5260 23.4 7120 ll.l 4010 11.1 
Antimony 7 u 1.7 6.9 6.3 u 14 u 6.9 u 1.8 6.6 
Ancnko 2.3 0.59 2.1 0.57 2.1 0.53 0.59 2.3 0.58 4.5 0.55 
Barium Ill 1.2 105 1.1 433 1.1 II& 2.3 14.7 1.2 495 1.1 
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 7.4 1.1 6 2.3 9.2 1.2 7.1 1.1 
Cadmium 0.59 0.81 0.57 0.53 u 1.6 1.2 0.53 0.99 O.ll 

(1) Rcsulu pRSCnled here are only those chemicals which were detected at least once at this SWMU and have passed data rev~. 
A complete summary of cbcmtc.l resull! are prc$Cntc:d in Appendix A. 

J • Estimaaed value. 
R • Rejected value. QUAL-QualificaUon 
U • Nondetectcd nlue. RL-R.cportinz:Umit 

Page 1 of2 

Source: Woodward-Clyde, 1994 
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APPEll liB 

Table 17-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

""""'"""' Nickel 

Potassium 

Silver 

Sodium 
VMMiium 

Zinc 
TPH(mc/kr) 

Total Pc:trolct.Jm Hydrocarbons 
Wal~r Quilty (ptrttnr) 

Wlkr 

SWMU 51 

CA.I'tOJI-«Jit ...... CAI'It51-t511-110n CANUJ~l:wMt C\NtSI-Hil-*101 C.U.tsl..o:!l~ 

0312760001SA 0312760002SA 0312790007SA 0312790016SA 031276000SSA 

09/14193 09/14193 09115193 09/IS/93 09/14193 ... ... """ ..... kL """ - ... .,... - 111. """ .... 111. 

4.3 1.2 3.1 1.1 2.S 1.1 1.3 2.3 J 4.5 1.2 

9.4 2.3 6.2 2.3 S.2 2.1 S.l 4.7 1.1 2.3 

9120 11.7 5380 II.S 6900 IO.S S320 23.4 7720 IU 

9.1 O.S9 S.6 1.1 6.S O.S3 3.9 1.2 9 o.s8 

1680 23.4 1570 229 1440 21.1 1940 46.8 ll20 23.1 

228 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 1100 S13 m 527 1100 1170 1440 S71 

0.62 1.2 0.71 1.1 O.S3 1.1 1.9 2.3 0.62 1.2 

203 liS 304 S13 309 S21 630 1170 190 S71 

21.7 1.2 15.• 1.1 13.1 1.1 12.4 2.3 19.1 1.2 

22.2 2.3 IS. I 2.3 IS.9 2.1 14.1 4.7 19.3 2.3 

46.8 u 45.9 u 17) 42.2 m 46.8 46.2 

IS 0.1 I) 0.1 S.J 0.1 IS 0.1 13 0.1 

(I) Resulu presented here are only thOse themiallls which wcrc.dtltCted at leastonee. alibis SWMU and have passed data review. 
A c:omplctc summuy of chemical results arc presented in Appendix A.. 

J - Estimaled value. 
R • Rejected value.. 
U • Nondetectcd value. 

QUAL-Qualifk.alion 
RL • Reporting Limil 

Page 2 of2 

Source: Woodward-Clyde, 1994 

""'' 

u 

Tables 

CAI'IMI-Mt.WMJ 

0312760006SA 

09/14/93 

111. .,... 
3.4 1.1 

S.1 2.2 

S710 11.1 

S.9 1.1 

1460 22.1 

272 1.1 

H 4.4 

782 SS4 

0.7 1.1 

167 SS4 

)6.3 1.1 

13.7 2.2 

~ 221 

9.1 0.1 
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IPPEIIIIB 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECf OA TE 

Voladlr: Orc .. ia (u&lkc) 

1,2-0ichloroctbanc 

1.2-Dichloropropanc 

T ttrxhloroethenc 

Toluene 

S.mlvolotllt Orc•nlrs ("'fkg) 

ChoyS<IIt 

Mttols(llllfkg) 

Aluminum 

Ancnic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Coppu 

Iron 

Ltad 

Magnesium 

Manaanese 
Nickel 

Potassium 

Table 17-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 51 

CANI:SI-MU-OOIC CANISI-1511...., CAlltsl-I!IUON CANt51.MIUOif CANMJ-tSI2.oMI 

0312760003SA 0312760004SA 0312790017SA 0316040001SA 0312790018SA 

09/!4193 09/141!13 09/15193 09/IS/93 09/15193 

...... lU. Qool ...... RL Quol ...... RL ""'' ...... lU. """ -· RL 

s.a u 5.7 u 4.2 6.2 5.5 

< 5.& u < 5.1 u 2.4 6.2 < 5.5 

< S.& u < S.7 u 26 6.2 5.5 

S.8 u < 5.7 u 3.5 6.2 1.7 s.s 

S6 410 410 u 

3050 23.3 3830 11.4 2310 24.9 2690 55 

2.2 o.sa 2.4 0.51 2 0.62 2.4 0.55 

330 2.3 190 l.l 1100 2.S 1150 s.s 
0.26 0.47 0.34 0.23 0.29 0.5 < l.l 

2.3 1.2 1.6 0.51 2.7 1.2 3.4 2.8 

198000 46.5 97900 22.8 236000 49.7 263000 110 

< 2.3 u 3.7 l.l 2.5 u < 5.5 

2.8 2.3 3 1.1 < 2.5 u s.s 
2.6 4.7 2.3 3.3 s 2.7 II 

2810 23.3 3980 11.4 1920 24.9 2110 ss 
2.6 2.9 5.8 1.1 S.l 12.4 1.4 5.5 

2290 46.5 2540 22.& 2810 49.7 3830 110 

42.3 2.3 90.7 1.1 29 2.5 36.5 S.5 

4.6 9.3 5.5 4.6 2.7 9.9 22 

ns 1160 896 570 462 1240 611 2150 

(I) Results presented~ arc only those chemicals which were dcaected at least once al this SWMU and have: passed data review. 
A complete summary of chemical results are prtsentc:d in Appendix A. 

1 "" Estimated value. 
R • Rejected v•lue. QUAL-QualifiCIIIIon 
U • Nondetc:ctcd value. RL • Reporting LimiL 

Page 1 of4 

Source: Woodward-Clyde, 1994 

Tables 

C\N051-Mu.eoot 

0312760007SA 

09/14193 

""'' RL 

u 5.9 

u 5.9 

u 5.9 

5.9 

2960 23.6 

0.59 

1370 2.4 

u 0.47 

2.4 1.2 

202000 47.2 

u 3.2 2.4 

u 2.9 2.4 

2.1 4.7 

2710 23.6 

1.9 

3070 47.2 

47.6 2.4 

u 3.6 9.4 

1180 

URS Q:l161619434\cannon_hswa_ntraplnfrap1apb.docl27-5ep-04 /OMA B-87 
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APPEll liB Tables 

Table 17-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWM.U--51- .. 

LOCATOR Co\JIIOSJ..o5tl_... CAM151-HII-IDDI C\lft51-t512-MN CANKI.e5lJ.DD04 CAJ&tSJ-0511"*' CANI51..0SIJ-00t.4 

LAB SAMPLE NUMBER 0312760003SA 0312760004SA 0312790017SA 0316040001SA 03127900 18SA 0312760007SA 

COLLECT DATE 09/14193 ' 09/15193 09/15193 09/IS/93 09/14/9) 09114193 

.:..\ ..... ... """' 
.... ... """' 

... Qool ..... ... Qool ...... ... "'"' 
._,, IU. ow 

SiJver 1.1 2.3 0.62 1.1 J.S 2.S 2.S s.s 2.4 u 
Sodium 700 1160 S43 S70 824 1240 904 27SO 1180 u 
Vanadium 14 2.3 17.S 1.1 8.S 2.S 7.S s.s 14.2 2.4 

Zinc I.S 4.7 IJ.S 2.3 8.3 II 8.4 4.7 

TI'H (•(lloc) 

Total PeiiOiewn Hydrourbons 46.S u 182 4S.6 )ISO 249 664 44 41.2 u 
Wattr Qulity (ptrtul) 

Waler 14 0.1 12 0.1 20 0.1 20 0.1 9.2 0.1 IS 0.1 

{I) Results presented hc:rc .c only lhose CbCIIiicals which were dctcc:ted at least onee ac this sWMu and ha\le passed daD. WJicw. 

A complete summary of chcmiQI results are presented in Appendix A. 

J • Estimated value. 
R • Rejctted value. QUAL-Quolificalion 
U • Nondetected value. RL • Reporting. Limil 

Page 2 of4 

Source: Woodward-Clyde, 1994 
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APPEll liB Tables 

Table 17-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 51 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (uglkg) 

1,2-Dichloroethanc 

1,2-Dichloropropanc 

T ctrachlorocthene 

Toluene 

Scmivolatile Organics (uglkg) 

Chryscnc 

Metals (mglkg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

URS 

CAN051-051).4001 

0312760008SA 

09/14/93 .. ....,. RL Qual 

< 5.5 u 
< 5.5 u 
< 5.5 u 
< s.s u 

< 360 u 

3060 21.9 

2.1 0.55 

1010 2.2 J 

< 0.44 u 
2 1.1 

196000 43.9 

2.9 2.2 

3.2 2.2 

2.8 4.4 

2470 21.9 

1.8 2.7 

3840 43.9 

65.1 2.2 

5.2 8.8 J 

785 1100 

(!)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 m Estimated value. 
R = Rejected value. 
U - Nondctectcd value. 

QUAL=Qualificatlon 
RL • Reporting Limit 

Page 3 of4 

Source: Woodward-Clyde, 1994 
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APPEll liB Tables 

Table 17-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 51 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECf DATE 

Silver 

Sodium 

Vanadium 

Zinc 

TPH(mc/kg) 

Total Petroleum Hydrocarbons 
Water Quality (p<rc:cnt) 

Water 

URS 

1.1 

< 

CANISI-851~1 

0312760008SA 

09/14193 

IlL 

2.2 

1100 

12.3 2.2 

8 4.4 

< 43.9 

8.8 0.1 

Qual 

u 

u 

(i) Results presented here arc only those chemicals whicll 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 • RcjCCI<d value. 
U • Nondetecicd value. 

QUAL-Qualification 
RL • Reporting Limil 

Page 4 of4 
Source: Woodward-Clyde, 1994 
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IPPEIDIIB 

Table 17-1c 
Comparison of Maximum Concentrations with RBCs 

SWMU 51 

Sample ID Analyte 

CAN051·0512·0004 1,2-Dichloroethane S ,D'] 

CANOSI-0512-0004 I ,2-Dichloropropane {0 
CAN051-0513-0002 Anthracene /~ · · ' --

CAN051-0513-0002 Antimony 
,c'' 

CANOSl-0513-0004 Barium r. ij _, 

CANOSl-0513-.:000l Be!'_.W.J!l~!!tlu::a.e.ene 1
1 ·- ~-(( ____ ........ . .... -· ... -- -------

CANOSl-0513-0002 Benzo(a)pyrene 
CANos-r..osn~o:r -- -----semo(bJITiiorailihene-, 

~- CAN05 l-0513-0002 Benzo(g.h,i)perylene 
CAN05 l-0512-0008 Cadmium 1'--\. \ 

--CAN05 1-0513-0002 Carbazole 

CAN051-0513-0002 CluyseneCc2- \ 

CAN051-0511-0000 Copper 

CANOS I -0513-0002 Fluoranthene -z "5 S 0 
CANOSI-0513-0002 Indeno(1,2,3-cd)pyrene (p, '2 \ 
CAN05 1-0513-0002 Phenanthrene \900 
CAN051-0513-0002 Pyrene-2. !;,00 
CAN051-0512-0008 Silver c-
CAN05 1-0512-0004 Tetrachloroethene C{ • '3 3 
CAN051-0511-0000 Toluene ::2. Yl3 
C~OSl-0512-0004 Total Petroleum Hydrocarbons (3) 
CAN05 l-OS 12-0000 Xylenes (total) 132. 
CAN05 1-0511-0000 Zinc l 

NTF • No EPA Established Toxicity Factor 
(I) All units in mglkg 

(2) Risk-based concentration 

(3) New Mexico rec:ommended soil deanup level for fuel contaminated soil. 
Note: Only metals that exceeded background appear in this table. 

Maximum 

Detected 

0.0042 

0.0024 

0.047 

1.8 

1370 

0.6 

0~': 
----1;7/ 

0.52 

3.4 

0.079 

0.97 

9.4 

2 

0.51 

0.8 

2 

2.5 

0.026 

0.0066 

3150 
0.0016 

22.2 

Source: Woodward-Clyde, 1994 

RBC(2) 

0.8 

30 

2000 

3 

600 

0.07 

0.01 

0.07 

NTF 
8 
4 

2 

300 

300 

0.04 

NTF 
200 

20 

I 

2000 

1000 

20000 

2000 

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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IPPEIIIIB 

Receptor/Pathway 

Occupational Worker (Surface Soil)• 
- Dennal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Construction Worker (TotaJ Soil) 
- Dermal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Trespasser (Surface Soil~ 
- Dermal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Table 17-2 

Summary of Human Health Risks 
SWMU 51 

Cancer 
Risk 

0.00 
0.00 
0.00 
0.00 
0.00 

8 X 10"13 

9 X 10"10 

1 x 10·11 

6 X 10·ll 
9 X 10"10 

0.00 
0.00 
0.00 
0.00 
0.00 

Average Exposure 

Subchronic 
H.l. 

3 X 10"10 

2 X 10-' 
I X 10-6 
2 X 101 

2 X 10-' 

9 X 10·1l 

2 x to·7 

3 X 104 

0.00 
2 -;(0-7 

Chronic 
H.l. 

3 X J0"10 

1 x to·7 

I X 1(/7 

0.00 
8 X 1(17 

Tables 

Reasonable Maximum Exposure 

Cancer 
Risk 

0.00 
0.00 
0.00 
0.00 
0.00 

I X )(/11 

I X 104 
6 X 10-1! 
3 x ro·•z 
I X 104 

0.00 
0.00 
0.00 
0.00 
0.00 

Subchronic 
H.I. 

S X 10"9 

4 x ro·) 
5 X 104 

7 X 101 

4 x to·) 

2 X J0"9 

2 X 10·' 
5 x to·7 

0.00 
2 ill·' 

Chronic 
H.!. 

3 X 104 

6 X 10·S 
2 X 10"" 

0.00 
6 X 10·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 S I. 

Source: Woodward-Clyde, 1994 
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Table 17-3a 
Summary of Soil Sample Results 

SWMU 51 

SUMMARY SWMU 51 SO a SAMPLE · 
RESULTS 

Location PID 4030 4030 
(units) TPH BTEX 

(ft.) ppm ppm ppm 

10 ows 0.4 ND <10 ND ND 

2 9 ows 0.0 ND ND 

3 9 ows 0.0 ND ND 

4 9 ows 0.0 ND ND 

5 5.5 ows 127 >600 >300 

6 10 ows 

7 10 

8 n/a 

9 5.5 ows <20 <10 

10 6 ocv 0.1 <20 <10 

II 8 ocv ND <20 <10 

12 6 ocv ND <20 <10 

13 8 ocv 

14 8 ocv ND ND 

N£)2 ND 
Only contaminant at 4.0 mg/Kg. 

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 

Total 

Ba, Cr. 
Nil 

se4 
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Table 17-3b 

Maximum Soil Sample Concentration of Metals 

SWMU 51 

SWMU 51 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Total Metals TLCPMetals Background Cone. Region IV 
No. mgi.Kg 

15 
Arsenic 3.5 

Mercury 0.014 

Selenium 0.838 
14 

Barium 1070 

Chromium 26.3 

Nickel 
7 

Lead 
N- noncarcmogemc 
C - carcinogenic 
Nf - not tested 

14.4 

7.6 

mg/L 

<0.40 

<0.0010 

< 1.0 

0.8 

<0.02 

NT 

<0.05 

Region VI I Cannon AFB 1 Residential RBSL 
Mg!Kg mg!Kg 

1.1-16.7 3.6 032C 

0.10 0.019 23N 

0.2 1.1 380N 

430 805 5300N 

38 133 31 c 

16 11.4 1500N 

10-18 7.1 400N 
'CAFB Background lnvesttgatton, 1997 

Source: US Army Corps of Engineers, 1999 
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if 
"0 

m 
"8-

1 
0 
~ 

OJ 
I 

1.0 
VI 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Mel a Is ( mcJkc) 
Lead 

(/) Water Quality (perttat) 

0 Water 
c 
c:; 
C'D 

~ 
0 
0 

~ 
I» a. 
I 

(") 

~ 
!D 
~ 

co co 
~ 

~·-
CAI<NH5!1-GOOJ CAI'ou.tm- CAl'~ CAJrt155-0JS).OOOO 

03127SOOOISA 03127S0002SA 0313820009SA 0313820010SA 0313820004SA 
09115193 09115/93 09/l2193 09/l2193 09/l2193 ...... kL Qo<l ..... IU. Qo<l -k IU. Qo<l .... k kL Qo<l ._ IU. 

6.1 0.56 4.5 2.1 6.3 0.57 3.3 1.2 8 1.1 

10 0.1 II 0.1 12 0.) 14 0.1 II 0.1 

(I) Results presented here.,..-only tllose chel'lifc:llswhich 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 • Nondctcctcd value. 

QUAL-Qualification 
RL • Reporting Limit 

I 
(/) II c 
3 
3 
I» 

CANOSS-0553-00Q 

0313820005SA 

09122193 -< Qu•l ....k IU. Q..l 
0 -3.9 0.58 (") 
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14 0.1 3 c:;· 
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0 
"' <» 
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,! 
~ 
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0: 
"8-

~ 
~ 
~ 
0 
~ 

to 
I 

1.0 
0\ 

CJ) 
0 
s::::: .., 
(") 

~ 

:E "tJ 
0 Dl 
0 CQ 

~ CD 
Dl ~ .., c. 0 
I ..... 

0 N 

-< c. 
J1> 
~ 

CD 
CD 
-l:loo 

LOCATOR 
LAB SAMPLE NUMBER 

COLLECT DATE 

Metals (mclkcl 
Lead 

Water Quollty (percent) 

Water 

CANO$$-I551..0001 

Ol12750003SA 

09/IS/93 

...... 1\L 

4.6 2.8 

9.2 0.1 

CA.N055-0Sflol01) 

0312750004SA 

09/15/93 

Qual Jl.ttult 1\L 

1.2 5.3 

6.3 0.1 

C/Jrf0Ss.o551.0011 

OJI275000SSA 

09115/93 

Qual &e.llt 1\L 

0.96 1.1 

10 0.1 

CANDSS-0552..0001 

OJ1J820011SA 
09122193 

Qu>l ..... 1\L 

4,6 0.67 

25 0.1 

CANG5S-055UIIl 

0313820012SA 

09122/93 

Qual Jl.ault 1\L 

0.57 

12 0.1 

(1) Results presented heoo are only lllose chemicals WhiCh w.,. CIC!e<ted at least onee at this SWMU and have passed data review. 
A oomplete SUJDmlll1' of chemleal result~ arc presented In Appendix A. 

l • Estimated value. 
R • Rejecled value. 
U • Nondetccted value. 

QUAL-Quallftcation 
RL • Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Metals (mg/kg) 

Lead 

Water Quality (percent) 

Water 

CAHO§f553-000I 

0313820006SA 

09/2'2193 

Raul I lU. 

3.S 0.6 

16 0.1 

Qual 

CAH055-0S53-00U 

0313820007SA 

09/22/93 

Raul I lU. 

2.1 1.3 

26 0.1 

Qual 

CANOSS-0553-0011 

0313820008SA 

09/22/93 

Rau~ lU. 

1.9 0.69 

28 0.1 

Qual 

(l)Rcsults preSented hereiiConly those ChemicBls 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 = Nondctected value. 

QUAL-Qualification 
RL • Reporting Limit. 
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LOCATOR CAN05S.5504-0000 CAN05S.5504-5~t1'l CAN055-5504-0005 CAN055-5504..0010 CAN055-5504-0015 CAN055·5504-00lO 
LAB SAMPLE NUMBER 039868001lSA 0398610017SA 0398680013SA 0398680014SA 039868001SSA 0398680016SA 
COLLECT DATE 12113194 12113194 12113194 12113194 12113194 12113194 
-~-- -- Rosull lU. Qual Result lU. Quo! Result lU. Quo! Result lU. Quo! Result lU. Quo! Result lU. Qual 

· Borii!Jil 468 5.6 1 498 2.2 J 136 LJ J 1120 1.1 liS 1.1 J 90.7 1.1 J 
~ < 1.1 U 0.26 0,45 J 0.$4 0.22 0.44 O.l3 0.42 0.22 0.76 0.23 

(J) L Codmium J < 2.1 U 0.47 1.1 I < 0.56 U < 0.56 U < 0.56 U < 0.57 U 
0 Cllclum _ l30000 112 I 213000 44.9 I 41400 22.2 J 83000 22.$ 60600 22.2 J 11000 22.9 5; \ChromlumJ < 5.6 U 4.7 2.2 9.3 Ll 7.6 1.1 7 1.1 9.9 1.1 
(') Cobalt 4.4 5.6 1 2.3 2.2 3.6 1.1 3.3 1.1 2.4 1.1 3.4 1.1 
CD Copper 5 11.2 1 5.1 4.5 6.9 2.2 4.1 2.3 4.5 2.2 6.7 2.3 
• • ~ 4220 56 4160 22.$ 9300 11.1 7120 11.3 6570 11.1 10500 11.$ :::e (Lad ) $.7 1.1 7.1 1.1 5.4 0.56 4.5 0.56 4.6 0.56 7.3 0.57 
0 "tt Mqncslum 5360 112 1 5100 44.9 J 2480 22.2 J 3750 22.5 3490 22.2 1 5460 22.9 
0 ~ Manpnesc 90.7 5.6 1 94 2.2 I 131 Ll I 97.9 1.1 94.1 1.1 J 68.5 1.1 
Q. CD Nickel 7.9 22.4 I 9.4 9 9.1 4.4 7.5 4.5 5.9 4.4 1.2 4.6 
~ N Potastum 718 2100 1 mo 1120 2110 556 u2o 563 2190 ss6 3340 m 
.., O Vanldlum 13.2 5.6 15.2 2.2 16.8 1.1 17.8 1.1 14.8 1.1 24.9 1.1 
Q. .... Zinc 11.2 IL2 12.7 4.5 22.1 2.2 17.8 2.3 15.8 2.2 27.3 2.3 0 0) TRPH (I!IJI1<&) .:C: ToiiiJtecoverablePetrnleumHydrocubons 1650 179 1640 ISO SO.! 44,5 < 45 U < 44.5 U < 4S.9 U 
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Results pmente<l here arc only thOae CliOiiiiCiiS whiCh wore det<:ctcd llleut once II this SWMU ond hive pused data review. 
A complete SllllliiW)' of chemleol rcruhs ore presented In Appendix A. 

J • Eltlmllled volve. 
R • Rejecled volue. D • S~mple was dUut<:d for onolysls. 
U • Nondeleeled volue. lU. • Reportlns Limit 
Ill Duplicate for prcecdlng~~mplc number. 
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LOCATOR 
LAB SAMPLE Nt/MBER 
COLLECT DATE 

Volatile 01Jtalca (Jig/lr.l) 
A-
Methylene cltlorldc 
Toluene 

SemiYOiollle 01J1alca (H/k&) 
Anthnoenc 
Benzo(a)onlhrlcenc 
Bonzo(o)pym~e 

Bonzo(b)fluoranthene 
Benzo(&h.i)peoylene 
Benzo(t)!htoronthene 
bls(2-Edlylbexyl)phlhalate 
Cllltazole 
Chrysene 

Dil!m(~· 
._Eietltyl phthallle ·~ 
Fl~ 
lndeno(1,2,3-cd)pym>e 
Phenonthr<ne 
Pym>e 

Metals (melkrl 
Aluminum 
An 

CAN055-5504-0000 
0398610012SA 

12113194 

CAN055-5504-5561m 
0398680017SA 

12113194 

CAN055-5504-0005 
0398680013SA 

12113/94 

CAN055-5504-0010 
0398680014SA 

12113/94 

CAN055-5504..0015 
03986800 I 5SA 

12113194 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 

7.4 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

6100 
< 

II 
5.6 
5.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

56 
33.6 

R • Rejec1C4 value. 
U • Nondetecled value. 

u 
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u 
u 
u 
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u 
u 
u 
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u 
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u 
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UJ 
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< 

3.1 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

31 
< 
< 
< 
< 

6930 
< 

''' Dupllc;ote for proc:edlng sample number. 
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0.56 
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< 
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< 
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< 
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< 
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< 
< 
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9930 
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D • Sample was diluted for analysi.l. 
RL • Reponing Limit 
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1.9 
dlla~low. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

CANOS!-5505-0000 
0398700005SA 

CANOSS.5505-0005 
0391700007SA 

12113194 12113194 

CAN055-5505-00IO 
0391700008SA 

12113194 

CANOS5-5505-0015 
0391700012SA 

12113194 

CAN055-5505-0020 
03987000095A 

12113194 
Result RL Qual Result RL Qual Re111lt RL Qual Result RL Qual Result RL Qual 

Voladle 011••ics (p.c/lcC) 
Acetone < II U 13 II 
Mc:lhylenc ohlorido 
Toluene 

< 5.6 u < 5.7 
< 5.6 Ul < 5.7 

Semlvolatlle 011aa1cs {)1&/k&) , ~~ 
Andu'lcenc . yr - < 
BeiiZII(a)llllhnlc:cne ( £ ~J U · '\ < 

~BeiiZII(a)ll1tene {D i I (P?'-10) < 
Benzo(b)fl...,;.,thODO d:l :!_ 1 [, < 

"'CC Benzo(J.h,l)paylme < 
~ Benm(lc)fluorantheac: r c 'h I 0) < 
~ bis(l·Eib)llbexyl)phthalatc '1 /! /' '\ 160 
(.r.) --c>arbcole < 
0 ,,(~-u,·:.,,,·.,,, (_ ~ < 
-+o ::;f.._uibenz(a,h)lndu'lcene r f)'l I ;]'!_:,L{i)) < 
en Dledlyt phthalllt , 5.:,~ . :· < 

Fluotllltbenc G '] ~ 'it\", < 
lndeao(l,l,J-cd)pym~e 0;. 0 < 
Phenanthrene r -";; : ·, : < 
Pyrenc •' - " < 

Meblls (mlikl) 
Aluminum 
Anllmony 
Anenlc 

6020 
< 

2.5 

3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3700 
3100 
3700 
3700 
3700 
3700 
3100 

11.2 
6.7 
0.56 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

6920 
UJ < 

2.2 

380 
310 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
310 
380 

11.5 
6.9 
0.57 

IZ 12 
u 2 u 
w < u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

59$0 
UJ < 

2.2 

380 
310 
310 
380 
380 
380 
310 
310 
380 
310 
310 
310 
380 
380 
380 

23,1 

13.8 
0.58 

< II 
< 5.6 

UJ < M 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

2620 
< 

23 

370 
370 
370 
370 
370 
370 
310 
370 
370 
370 
370 
310 
370 
370 
370 

55.7 
33.4 
0.56 

u < u 
u u u 
UJ < u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

9190 
UJ < 

1.8 

390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

11.8 
7.1 

0.59 
Results pmcnted hcnlan Oiily those ~liloh WCR deteoted at least on .. at this SWMU and have passed data r<v!cw. 

A compl<11 summuy of chemical 1'0$11lls ano prosented In Appendix A. 
1 • Estimlltd value. 
R • Rejectod value. D • Sample was diluted for analysis. 
U • Nond<11eted value. RL • Rcportin1 Llml~ 
1'1 Duplicate for pro .. dlng sample number. 
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u 
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u 
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U1 

CANOSS-5506-0000 
0398700002SA 

12/13194 
Result RL Qual 

18 II 
4 5.4 
IS 5.4 

800 3600 
2700 3600 
4000 3600 
3600 3600 
3000 3600 
3700 3600 

< 
< 

3100 
1100 

< 
5700 
2600 
3200 

3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 

6200 3600 

3030 21.6 
7.1 12.9 
4.! 0.54 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lc14 
Mqneslum 
MmCIIICIC 

Nlokcl 
POIUslum 
Yllll4iwn 

Zinc 
TRPH (mc/kc) 

Total Recoverable Pc1101cum Hydrocarbons 

CAN055-650$-0000 CAN0$5-550$-0005 CANOS!-5505-0010 CAN055-550$-0015 CAN0!!-5505-0020 
0398700005SA 0391700007SA 0398700008SA 0391700012SA 0398700009SA 

12113194 12/13194 12/13194 12/13194 12113194 
Result RL Qual Rmu!t RL Qual Result RL Qual Result RL Qual Result RL Qual 

IS3 1.1 1 114 1.1 1 156 2.3 1 867 5.6 I 398 1.2 1 
0.41 0.22 0.45 0.23 0.47 0.46 < 1.1 u 0.48 0.24 
< 0.56 u < 0.57 u < 1.2 u < 2.1 u < 0.59 u 

41700 22.3 78300 22.9 127000 46.1 275000 Ill 55200 23.6 
5.9 1.1 5.5 1.1 3.8 2.3 < 5.6 u 6.8 1.2 
3.2 1.1 3.6 1.1 3.3 2.3 < 5.6 u 1.6 1.2 
5.9 2.2 5.7 2.3 3.3 4.6 I < ll.l u 2.6 2.4 

6210 11.2 6010 11.5 4760 23.1 IS80 55.7 5990 11.8 
S.9 0.56 5.3 O.S1 4.1 0.58 0.85 O.S6 3 0.59 

1940 22.3 2250 22.9 4750 46.1 6920 Ill 11900 23.6 
153 1.1 1 112 1.1 I 55.2 2.3 1 22 5.6 I 34.5 1.2 J 
7.3 4.5 &.5 4.6 8.6 9.2 1 7.3 22.3 I 1.5 4.7 

1140 558 1250 573 1410 1150 336 2710 I 1640 591 
12.6 1.1 13.1 !.I 17.8 2.3 13 5.6 24 1.2 
16.3 2.2 14.5 2.3 12.5 4.6 5 11.1 1 11.9 2.4 

IS40 178 < 45.8 u < 46.1 u < 44.6 u < 47.3 u 

Results pi'CICnt.Cd hCro arc oilly those O!lomicals whic:!l were detected II least once 11 Uus SWMU and have passed det.s r<view. 
A complete SU11111W)' of chemical r<SU!ts arc pi'CICOted in Appendix A. 

1 • Estlm•tcd value. 
R • Rejected value. D • Semple was diluted for 111alysls. 
U • Nondetected value. RL • Rcpcrtlng Umlt 
Ill Duplicale for pr<oedlng sample number. 
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723 2.2 J 
0.29 0.43 I 0 
< !.I u 0 
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'0 

150000 43.1 
3.3 2.2 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLEcrDATE 

Volatile Organlee (1&&/k&) 
Acetone 
Methylene chloride 
Toluene 

Semlvolalilc Organlee (Jlclkg) 
Anthracene 
Bcnzo(a)anlhraa:ne 

~enzo(a)pyrcne 
Bcnzo(b)OIIOrllllhene 
Benzo(s.h,l)perylene 
Benzo(k)Ouoranthene 
bls(2·Ethylhexyl)phlhalatc 
Carbazole 
Chryscne 
Dibcnz(a,h)anthracene 
Dlethyl phthalate 
Fluoranthene 
lndeno(l ,2,3-ed)pyrene 
Phenanthrene 
Pyrene 

Metals (mglkg) 
Aluminum 
Antimony 
Anenlc 

CANOSS.5506-556l111 

039870001 !SA 
12/13194 

RC$ult RL Qual 

< 
3.2 
28 

780 
2600 
3800 
2700 
2400 
3900 

< 
400 
2900 

< 
< 

4800 
2400 
3200 
5600 

32SO 
< 

5.4 

II 
5.4 
5.4 

3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 

21.7 
13 

0.54 
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UJ 
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0398700004SA 

12/13194 
Result RL Qual 

< 
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< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

6470 
< 

2.3 

II 
5.7 
5.7 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

11.3 
6.8 

O.S1 

u 
u 
UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 

CANOSS.550~010 

0398700006SA 
12/13194 

Result RL Qual 

II 
2 
< 

< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 

4530 
2.9 
2.2 

II 
5.6 
5.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

11.2 
6.7 
1.1 

UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CANOSS.550~15 

0398700010SA 
12/13194 

Result RL Qual 

< 

1.3 
< 

< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 

< 

5420 
< 

I.S 

II 
5.6 
5.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

11.2 
6.7 

O.S6 

u 

UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 

ltCSUiu presented here are only those cherii[Cifs-which W.~detccieillffeastoncc at this SWMU alld have passed data review. 
A complete summary of chemical results are presented In Appendix A. 

J • Estlmatccl value. 
R • Rc]ectcd value. D • Sample was diluted for analysis. 
U • Nondetccted value. RL • Reporting Limit. 
(I) Duplicate for prea:dlng sample number. 

CAN055·5506-00l0 
0398700003SA 

12/13/94 
Result RL Qual 

< II U 
< t7 u 
< ~ w 

< 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 u 

6650 22.8 
< 

1.9 
13.7 
0.57 
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0 
:.;. 

~ 
9) 

i 
:: 
i 
~ 
0. 

I 
0 
~ 

ttl 
I ...... 
0 
w 

LOCATOR CAN055-5506-5562!11 CAN055-5506-0005 CAN055-5506-0010 CAN055-5506-0015 CAN055-5506-0020 
LAB SAMPLE NUMBER 0398700011SA 0398700004SA 0398700006SA 039870001 OSA 0398700003SA 
COLLECf DATE 12113/94 12113194 12113194 12113194 12113/94 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
Barium 851 2.2 1 148 1.1 1 2S4 1.1 J 97.7 1.1 J Ill 2.3 J 
Beryllium 0.28 0.43 1 0.44 0.23 0.31 0.22 0.42 0.22 O.S5 0.46 
Cadmium < 1.1 U < 0.51 U 0.34 0.56 J < 0.56 U 0.82 1.1 

(/) Calelum 172000 43.4 61800 22.7 96900 22.3 ·· 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 
.., Cobalt 3 2.2 4 1.1 2.9 1.1 2.6 1.1 1. 7 2.3 s Copper 6 4.3 7 2.3 2.9 2.2 3.3 2.2 3. 7 4.6 
.. Iron 4420 21.7 5970 11.3 4190 11.2 S060 11.2 4860 22.8 < Lelld 18 2. 7 6 0.57 4.1 0.56 4.5 0.56 4.2 0.57 (!f "'tJ M~p~eslum 3840 43.4 1960 22.7 2930 22.3 3460 22.4 6380 45.6 0 ~ Mong111ese 258 2.2 J 122 1.1 J 69.7 1.1 J 51.1 1.1 J 40.9 2.3 C. CD Nldcel 8.7 8.7 9.3 4.5 6 4.5 5.7 4.5 6.5 9.1 ~ 0) Potassium 482 1080 1 1310 567 1120 558 1550 561 1780 1140 -, O Vanadium 16.9 2.2 13.6 1.1 14.1 1.1 IS 1.1 13.7 2.3 9- ..., Zlne 18.8 4.3 15.1 2.3 10.6 2.2 12.7 2.2 12.5 4.6 0 0) TRPH (m&ikl) 

.C: Total Reeovenble Petroleum HydrocazbonS 10700 911 < 45.3 U < 44.7 U < 44.9 U < 45.6 U c. . !D , __ 

"""' CD 
CD 
-...! 

ReSults presented here an: only those ehemic:als whleh were deteCted at least onec at this SWMU and have passed data review. 
A complcte SUIIIIIIII)' of chemlc:al results are presented in Appendix A. 

1• Estimated value. 
R • Rejeellld value. D • Sample was diluted for onalysls. 
U • Nondctcctcd value. RL • Reporting Limit 
(II Duplicate for preecdlngsample number, 
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Residential Soli 
Maximum Detected Risk-Based 

Chemical Coneentratlon Concentration( I) 
!msl!sll !mel 

ACCIOne 0,018 7,800 
Methylene Chloride 0.004 85 
Toluene O.otS 16,000 
Anthracene 0.8 23,000 
Benzo(a)anthracene 2.7 0.88 
Benzo(a)pyrene 4 0.088 
Benzo(b)tluoranthene 3.6 0.88 
Benzo(lt)ftuoranlhene 3.7 8.80 
Bcnzo(a.h.l)perylene 3 NA(a) 
Bls(2-ethylhexyl)phthalate 0.86 46 
Chrysene 3.1 88 
Dibenzo(a,b)anlhracene 1.1 0.088 
Fluoranthene S.7 3,100 
Indeno(l,2,3-cd}pyrene 2.6 0.88 
Phcnanthmle 3.2 NA(a) 
Pyrenc 6.2 2,300 
TRPH II,SOO NA(a) 
Antimony 7.1 31 
Cadmium 0.82 39 
Manganese 336 390 

(I) EPA Reglon m Rlsk·Based Concentrations for residential soil (EPA I994). 
(2) EPA Reglon m Rlsk·Based Concentrations for Industrial soli (EPA 1994), 

Industrial Soil 

Rlsk-bued 
Exceeds Estlmated Risk Concentration(2) 
RBC? Risk{3} ~ {mi!!'5} 
NO 
NO 
NO 
NO 
YES 3 X 10-6 Carcinogenic: 3.9 
YES 5 x 10·5 Carcinogenic 0.39 
YES 4 X 10-6 Carcinogenic 3.9 
NO 
NA 
NO 
NO 
YES I X IO.S Carcinogenic 0.39 
NO 
YES 3 X 10·6 Carcinogenic 3.9 
NA 
NO 
NA 
NO 
NO 
NO 

(3)Estlmatecl risk based on residential exposures to the maximum Phase U concentrations that exceeded previously evaluated Phase I levels. 
Estimated risk • I X I o" • concentratlon!RBC. 

(a) EPA hu not established a toxicity factor for these chemicals, so RBCs could not be calculated. 
NA • Not Applicable 
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i I • 
Phase II Residential Industrial ~~~~~ 

Concentration RBC RBC Risk Hazard Risk Hazard 
Chemlcal<11 Carcinogen? (mglkg) (mglk.g) (!llfkg) Residential(2) Residential<'> IndustriaJ<2> Industrial<'> 

Acetone No 0.018 7,800 100,000 0.000002 0.0000002 
Methylene chloride Yes 0.004 85 380 4.71E-II 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.Q6 6.92E·07 

~ Benzo(a)pyrene • • ; ~ ; Yes ( 4 ') 0.088 0.39 4.55E..05 1.03E-05 
5; Benzo(b)fluoranthene Yes \3.6 0.88 3.9 4.09E.Q6 9.23E-07 "'tl g Benzo(k)fluoranthene Yes 3.7 8.8 39 4.20E..07 9.49E-08 S, 
o o Benzo(g,h,l)perylene 3 NA NA ~ 
::E Bis(2-ethylhexyl) phthalate Yes 0.86 46 200 1.87E-08 4.30E·09 ::::!: 0 ~ ~ 
0 Cluysene No 3.1 88 390 0,04 0.008 en - ~ 
~ Dibenzo(a,h)anthracene • Yes 1.1 0.088 0.39 l.25E..05 2.82E·06 ~ Q ~ 
~ Fluoranthene No 5.7 3,100 41,000 0.002 0.00014 c: 3 ~ ~ c ~ e 9- Indeno(1,2,3-c,d)pyrcne Yes 2.6 0.88 3.9 2.9SE..06 6.67E-07 ~ ~ ~ 

~ Q Phenanthrene No 3.2 NA NA ~ n i ~ Pyrene No 6.2 2,300 31,000 0.003 0.0002 C'D 
~ !0 Antimony No 7.1 31 410 0.2 0.02 ::9. 
§ ~ Cadmium No 0.82 39 510 0.02 0.002 ~ 
I (Q f .....,. Manganese No 336 390 5,100 0.9 0.07 
~ Totals 1E·05 I 2E-Q5 0.09 

~ Phase I Risk<•> NA NA NA NA 
"0 

~ Cumulative Risk<'> NA NA NA NA 
~ Ill Chemicals with maximum Phase n concentration eltceeding Phase I concentrations 
I() <2l Risk • I E.()6 x concentratloniRBC 
~ <3> Hazard • concentratloniR.BC i <•I Not Applicable: Phase I risk assessment was not conducted. 
~ ($1 Not Applicable: Phase I risk assessment was not conducted. 
0 

~ 

~ ~ 
I =' .... -0 = ~ 0 



IPPEIIIIB Tables 

Table 19-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 57 

LOCATOR CA!OtSH571- ~,_, CA.HH7 .. S?WIM ~· CANOS1-o5'7l-Oiet CANI5l.a51).00tl 

LAB SAMPLE NUMBER 0312740017SA 0312740018SA 0312790012SA 0312790013SA 0312790008SA 0312790009SA 
COLLECT DATE 09/IS/93 09/15193 09115193 09115193 09/ll/93 09/IS/93 

._ RL Qool .... IU. Qool ..... IU. Qooi - RL Qool ..... RL Qooi ..... RL Qooi 

VoJadle Orpaics (•elk&) 
,.../ Elhylbenzene 5.6 u 5.6 u 1.7 5.6 5.6 u 5.5 u 5.6 u 
/roluene 3.1 5.6 5.6 u 4.5 5.6 5.6 u 5.5 u 5.6 u 
/Xylcnes(tocal) 7.5 5.6 5.6 u 5.6 5.6 u 5.5 u 5.6 u 
M•bb(melkg) 

Aluminum 4790 11.1 7530 II.J 9450 11.2 6780 II. I 8100 11.1 8420 11.2 
v'A~Knic: 2 0.56 1.6 0.56 2.7 0.56 2.1 0.56 2.2 0.55 2 0.56 

""Barium 110 1.1 93.7 1.1 106 1.1 56.9 I. I 71.7 1.1 82.7 1.1 
Bay Ilium O.Jl 0.22 0.58 0.23 0.6 0.22 0.54 0.22 0.52 0.22 0.58 012 

.;"Cadmium 0.95 0.56 0.62 0.56 R R R R 
Calcium 63800 22.2 23700 22.5 19700 22.5 3740 22.J 4730 22.2 38900 2.2.4 

/Chromium 4.4 1.1 7.9 1.1 9.7 I. I 7.9 1.1 9.5 1.1 7.6 1.1 
Coboll 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 4.5 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 II.J 9390 11.2 1no 11.1 8720 11.1 8010 11.2 
Lad 6.4 0.56 6.2 0.56 9.2 0.56 7.2 0.56 u 0.55 5.9 0.56 
Mogncsiwn 2520 22.2 1310 22.5 1910 22.5 !610 22.3 ll50 22.2 2260 22.4 
MMganesc 106 1.1 1n 1.1 17l 1.1 156 1.1 162 1.1 138 1.1 
Nickel 6 4.4 8.9 4.5 8 4.5 &.1 4.5 7.1 4.4 8.9 4.5 

Potassium 937 556 1460 563 1700 562 1420 551 1520 554 1760 SS9 
...,.. Silver 0.66 1.1 0.63 1.1 0.53 1.1 0.59 1.1 0.61 1.1 1.1 UJ 

Sodium 556 u 563 u 309 562 291 557 365 554 220 SS9 

(I) Results presmtcd here are only those: dlanicals which were dcteclc:d at lcasl once ltlbLS SWMU and have passed data review. 
A romplc:re summary of dtcmical results are presented in Appendix A. 

J- Estimated value. 
R- Rejected value. QUAL-Quolifieation 
U = Nondetected value. RL • Reporting Limit 

Page 1 of2 

Source: Woodward-Clyde, 1994 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep-04 /OMA B-1 06 



APPEll liB 

Table 19-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

V~nadium 

LIOC 

TPH(mr/k&) 

Tolal Peuoleum Hydrocllbons 
W•trr Qw•Hty (pt:rU:DI) 

Water 

SWMU 57 

CAI'f0!'J..1511..8MO CANIS7.mi-Mt1 CAH057-osrl.fll0 .,.,.,..,,__ CAN0!7-t57:utOO 

0312740017SA 031274001BSA 03 12190012SA 0312190013SA 031219000!SA 
09115193 09/ll/93 0911'193 09/ll/93 09/ll/93 - RL """ ...... RL """ ..... ... """ - IU. """' 

._. RL 

IJ.l !.1 17 I .I 19 1.1 16 1.1 183 1.1 
14.1 22 1!.4 2.3 20.1 2.2 16.1 2.2 22.5 2.2 

144 44.4 71.4 4S 160 44.9 44.S u 443 

10 0.1 II OJ II 0.1 10 0.1 9.8 0.1 

(I) RCSUJti presented here are ODI)' those chemicals whk:b were detected at least once at this SWMU and have passed data review. 
A complere 5UI1Illllry ofchanlcalr<SUhs an: presented in AJlllCill(ix A. 

J = Estlmltcd v.Juc. 
R • Rejt*d value. 
U • Nondetecrcd value. 

QUAL-Qualifgdon 
RL =-Reporting Llmit 

Page 2 of2 
Source: Woodward-Clyde, 1994 

""" 

u 

Tables 

CAittS1..o57UOOl 

03 12190009SA 

09/IY93 ..... IU. """ 

ll.S 1.1 

21 2.2 

44.1 u 

II 0.1 

URS Q:\161619434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep-04 IOMA B-1 07 



IPPEIDIIB 

Table 19-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 57 

LOCATOR 

LAB SAMPLE NUMBER 

COllECT DATE 

Volatile Orgaoks (uc/k&) 

Toluene 

Xylenes (tolal) 

Mttab (mg/kg) 

Aluminum 
Arsenic 

Barium 

Beryllium 

Cadmium 

Calciwn 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manpncsc 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

TPH (m&Jkl) 

Total Petroleum Hydrocarbons 

Water Quality (ptrc:rnt) 

Water 

0312740019SA 

09/15/93 

1.6 

1.7 

3160 

1.7 

167 

< 

3.1 

228000 

< 

2.4 

< 

3260 

3 

2860 

47.1 

4.7 

< 

10.5 

9 

< 

16 

ltL 

5.9 

5.9 

23.1 

0.59 

2.4 

0.48 

1.2 

41.5 

2.4 

2.4 

4.8 

23.8 

0.59 

47.5 

2.4 

9.5 

1190 

2.4 

1190 

2.4 

4.1 

47.5 

0.1 

Quol 

u 

u 

u 

u 
u 
u 

u 

0312740020SA 

09115/93 

< 

4740 

1.6 

192 

< 

1.9 

127000 

2.8 

< 

4140 

5.7 

3450 

82.4 

< 

< 
< 

418 

18.9 

14 

49.4 

12 

5.7 

5.1 

22.9 

0.57 

23 

0.46 

1.1 

45.1 

2.3 

23 

4.6 

22.9 

0.57 

45.7 

23 

9.1 

1140 

2.3 

1140 

2.3 

4.6 

45.7 

0.1 

-
u 
u 

u 

u 
u 

J 

u 
u 
u 
J 

0312790014SA 

09/15/93 ..... 
< 

5050 

1.9 

126 

038 

179000 

2.6 

2.2 

3.9 

4070 

2.2 

2440 

49.6 

5 

951 

095 

346 

10.9 

14 

5.1 

5.1 

23.1 

o.s8 
23 

0.46 

463 

2.3 

2.3 

4.6 

23.1 

2.9 

463 

23 

9.3 

1160 

2.3 

1160 

2.3 

4.6 

46.3 

0.1 

u 
u 

R 

u 

0312790015SA 

09/IS/93 

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 

5.6 

5.6 

22.3 

0.56 

2.2 

0.45 

44.6 

2.2 

2.2 

4.5 

223 

2.8 

44.6 

2.2 

8.9 

1120 

2.2 

1120 

2.2 

4.5 

44.6 

0.1 

Qo>l 

u 

l 

R 

u 

Tables 

0312790010SA 

09/15/93 ·-
2700 

1.7 

165 

< 

254000 

< 

< 

4.2 

2430 

2.2 

2860 

28.7 

704 

< 

1450 

6.8 

10.6 

16 

59.7 

0.6 

6 

1.2 

ll9 

6 

11.9 

59.7 

3 

ll9 

6 

23.9 

2990 

2990 

6 

11.9 

47.1 

0.1 

-
u 
u 

u 
R 

UJ 

u 

u 

UJ 

u 

(I) Results presented hen: IUC only !host clltmitab which wen: detected at least onu at this SWMU and have piWed dala review. 

URS 

A complete summary of themical results arc presented in Appendi" A. 
J - Estimated value. 
R = Rejected value. 
U • Nondetccled value. 

QUAL-Qualifltalion 
RL • Rcportlnst Limit. 

Page 1 of2 

Source: Woodward-Clyde, 1994 
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APPEll liB Tables 

Table 19-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 57 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organits (ug/kg) 

Toluene 

Xylenes (total) 

Metab (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 Qualily (percent) 

Water 

URS 

CAN057-o573-000I 

0312790011SA 

09/IS/93 

Raul! RL 

2.5 5.4 

2.3 5.4 

2810 54.1 

2.4 0.54 

451 S.4 

< 1.1 

261000 108 

< 5.4 

< 5.4 

1.8 10.8 

2180 54.1 

0.91 1.1 

3330 108 

38.1 S.4 

< 21.7 

707 2710 

2.1 5.4 

!ISO 2710 

5.9 5.4 

11.1 10.8 

< 43.3 

7.7 0.1 

Quol 

J 

u 
R 

UJ 

u 
J 

u 
J 

J 

u 

(I) Results presented here arc only those chemicals which were deleclcd at least once at this SWMU and have passed data review. 
A complete sununary of chemical results arc presented in Appendix A. 

J • Estimated value. 
R • Rejected value. QUAL-Qualification 
U = Nondctcctcd value. RL =Reporting Limit. 

Page 2 of2 
Source: Woodward-Clyde, 1994 
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IPPEIDIIB 

Table 19-1c 
Comparison of Maximum Concentrations with RBCs 

SWMU 57 

Maximum 
SampleiD Analyte Detected RBC(2) 
CAN057-0571-0004 Cadmium 
CAN057-0571-0002 Copper 
CAN057~572-0000 Ethyl benzene 
CAN057-0573-0008 Silver 
CAN057-0572-0008 Toluene 
CAN057~572~ Total Petroleum Hydrocarbons (3) 
CAN057~572-0000 Xylenes (total) 
CAN057-0S73-0000 Zinc 

(I) All units in mglkg 

(2) Risk-based concenlnltion 
(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 
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20000 
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Tables 
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Detected 

ExceedRBC 

N 
N 

N 

N 

N 

N 
N 

N 
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IPPEIDIIB Tables 

Table 19-2a 
Summary of Soil Sample Results 

SWMU 57 

OF SWMU 57 SOIL SAMPLE 
RESULTS 

Location PID 4030 4030 SWA846 SWA&46 
(units) TPH BTEX 8020A M8015 

BTEX ORO 
(ft.) ppm ppm ppm mg!Kg mg!Kg 

8 ows ND <20 <10 

2 8 ows ND <20 ND 

3 8 ows ND <20 <JO 

4 8 ows NO <20 <JO 

5 8 ows NO <20 <)0 

6 8 ows 

7 8 

8 N/A ows 
Only contaminant 

2 Silver at 1.4 mg/Kg. 
NO 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 

URS Q:\1616\94341cannon_h~wa_nfrap\nfrap1apb.doci27-Sep-04 /OMA B-111 



IPPEIIIIB 

Table 19-2b 
Maximum Soil Sample Concentration of Metals 

SWMU 57 

SWMU 57 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Total Metals TLCPMetals Background Cone. Region IV 
No. mg/Kg 

7 
Silver 1.4 

Arsenic 0.78 

Barium 162.8 

Cadmium 0.21 

Chromium 8.7 

Nickel 

Lead . -N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

6.4 

9.3 

rng!L 

<00.04 

<0.40 

0.8 

< 0.005 

0.02 

NT 

<0.05 

Region VI I Cannon AFB l Residential RBSL 
Mg/Kg mg/Kg 

0.01-5 265 380N 

U-16.7 3.6 0.32C 

430 805 5300N 

0.01-1 1.3 38N 

38 13.3 31 c 

16 11.4 1500N 

10-18 7.1 400N . -CAFB Background Investigation, 1997 

Source: US Army Corps of Engineers, 1999 

URS Q:\161619434\cannon_hswa_nfraplnfrap1apb.doci27-Sep-04 /OMA B-112 
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LOCATOR 

LAB SAMPLE NUMBER 
COu.ECT DATE 

Volatile Orpnlcs (ulll'kiJ 
Benzene 
Chlorobenzene 

1, I·Dichloroethene 
Toluene 

Tliclllorcethene 

Somlvolallle Or&nlos (uclkcl 
Acenaphthene 

4-Chloro-3-methylphenol 
2-Chlorophenol 
1 ,4·Dlchlorobenzene 
2,4-Dlnilrotoluene 
4·Ni1rophenol 
N-Niln>so-dl-n-propylomlne 
Pentachlorophenol 

Phonal 

Py"""' 
I ,2,4· Trichlorobenzene 

Metals (m&flcl) 

Aluminum 

AlttiD10!1Y 

~·~/ 
Barium 

BeJYllium 
.'tadmium 

c:.ufOti.O.:ll-0004 

0313790009SA 

09nl/93 ..... 
< 

< 

< 

< 

< 

< 
< 

< 

< 
< 

< 

< 
< 
< 

< 

4480 

< 

1.8 

82.7 

0.31 

1.7 

OJ. 

5.7 

5.7 

5.7 

5.7 

5.7 

380 

380 

380 

380 

380 

1800 

380 

1800 

310 

380 

380 

l!.S 

6.9 

0.57 

1.1 
0.23 

0.57 

Qool 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

CANNJ""II..oocll 

0313790010SA 
09!l2193 ..... 

< 
< 

< 

2.1 
< 

4970 

< 

u 
316 

0.33 

OJ. 

5.7 

5.7 

5.7 

5.7 

5.1 

22,7 

13.6 
0.57 

2.3 

0.45 

1.1 

CAHNI~lJ.ION 

0313790013SA 

09122193 
Qod ..... 

u < 

u < 

u < 

u 

u 
5350 

< 

1.3 

54.8 

0.36 

0.69 

OJ. 

5.6 
5.6 

5.6 

5.6 

5.6 

11.2 

6.7 

0.56 

1.1 

0.22 

0.56 

CAJIIOQ..etlJ..OtOI 

0313790014SA 
09!l2193 

Qual Iaiit 

u < 

u < 
u 
u < 

u 

u 

< 

< 

< 

< 

< 
< 

< 

< 
< 
< 

3650 

< 

1.7 

727 

0.35 

2.6 

OJ. 

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 

CAli'NW421.00~ 

0314020011SA 

09124193 
Qool ...., 

u < 

u < 

u 
u < 

u < 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
4260 

1.9 

28.4 

0.4 

< 

OJ. 

5.5 

5.5 

5.5 

5.5 

5.5 

10.9 

6.6 

0.55 

1.1 

022 

0.55 

(I) ResultS-presented here.,.. only those cliemicals whiCh were detected at least once at thiS SWMU and have passed data review. 

J • Estimated value. 
R • Rejec:ted value. 
U • Nondetected value. 

QUAL-Qualification 
RL • Reportlns Limit. 

Quo! 

u 
u 
u 
u 
u 

u 

u 

CAMOU.·Iill-ootl 

03140200 llSA 
09124193 

kault J.L 

< u 
< u 
< u 
< u 
< u 

370 

370 

< 370 

< 370 

< 370 
< 1800 
< 370 

< 1800 
< 370 

< 370 

< 370 

3670 11.2 

< 6.7 

2.4 0.56 

158 1.1 

0.39 0.22 

1.3 0.56 

Qool 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
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en 
0 c 
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0 

~ 
D) 

a. 
(, 
-< Q. 

!D 
"""' CD 
CD 
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D) 

(Q 
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a 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Cllcium 
Chromium 
Cobalt 

Copper 

Iron 

Lead 

Mqneslum 

Manaancsc 

Mercury 
Nickel 

Polass1um 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

TPH (maJl<i) 

Total Petroleum Hydoworbons 

Wain Quality (percent) 

Wat~r 

CAII'Ml..olll.tON 

0313 790009SA 

09122193 
.._ 

101000 

3.6 
2.4 

3.2 

4010 

~.4 

1970 

52.1 
< 

5.2 

838 
< 

0.64 
< 

< 

10.5 
9.7 

< 

13 

a.t. 

22.9 

1.1 

1.1 

2.3 

lU 

2.9 

22.9 

!.! 
0.11 
4.6 

573 
!.! 
l.l 
573 

!.! 
1.1 

2.3 

45.8 

0.1 

<:4M041-MII..OOOI 

03l3790010SA 

09122193 

CA.NO,Jo(KU.0004 

0313790013SA 

09/22193 

Qud aatlt 

IS1000 

2.3 
1.7 

1.6 

2490 

3.3 

3210 

I 53.8 
u < 

734 

< 
1.2 

u < 

I < 

u 

5.6 

7.4 

< 

12 

ltL Qllal Rtt\111 

45.4 30400 
2.3 s.s 
2.3 I 2.6 

4.5 I 3.8 
22.7 5320 
5.7 I 3.4 

45.4 1470 
2.3 I 54.6 
0.1! u < 

9.1 J 6.3 
1130 J 998 

1.1 I < 

2.3 I 0.58 
1130 u < 
l.l J < 

2.3 12.3 

4.5 17.2 

45.4 u < 

0.1 11 

a.t. 

22.4 

!.1 

l.l 
2.2 

1!.2 

1.1 

22.4 

!.1 

0.11 

4.5 

56! 

1.1 

l.l 
561 

0.56 

l.l 

2.2 

44.8 

0.1 

CANKl""IMOel 

03137900 l4SA 

09122193 

CAI'fotMfll~ 

0314020011SA 

09124193 
Qual R..Wt 

183000 

2.6 

2.5 

2640 

3.6 
3510 

44.2 

u < 

4.6 

616 

< 

J 1.7 
u < 

u < 

u 

1.8 

6.6 

IS 

a.t. QYol "-"~! 

47.3 1570 

2.4 5.9 

2.4 u 1.9 
4.7 J 4.2 

23.6 4930 
0.59 4.6 

47.3 1470 
2.4 1 62.3 

0.12 u 
9.5 J 5.8 
1180 J 1300 

1.2 J < 

2.4 1 0.34 

1180 u 223 

1.2 

2.4 13.4 

4.7 103 

47.3 u < 

0.1 8.4 

a.t. 

21.8 

1.! 

l.l 

2.2 

10.9 

o.ss 
21.8 

1.1 
0.11 

4.4 

546 

0.55 

1.1 

546 

0.55 

1.1 

2.2 

43.7 

0.1 

(1) Results presented here are only those chemtcaiSWhich were detetted at leaSt Once at ilili SWMUMd-hlve passed data review. 

1• Estimated vllue. 
R • Rcjccoed value. 
U • Nondctccoed value. 

QUAL-Qualification 
Rl• Rcportlns Limit. 
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Oll4020012SA 

09124193 

Rtt\llt k1. 

82500 22.4 

1.1 
1.8 1.1 

2.8 2.2 

3460 11.2 
4.8 0.56 

2860 22.4 

78.3 1.1 
< 0.11 

4.7 4.5 

1100 560 

< 0.56 

l.l 

173 560 

< !.1 

lS.4 !.1 

9.4 2.2 

< 44.8 

11 0.1 
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; LOCATOR -- """"-' I LAB SAMPLE NUMBER 0314010003SA 0314010004SA = 
~~ ~ ~ . 
Volatile Organics (ug/kg) 

R.esult 1\L Qual Result 1\L Quill 00 
Benzene < 5.4 U < ~.7 U CJ) 
Chlorobenzene < 5.4 U < ~.7 U 3 
l,l·Dichlorocthene < 5.4 U < S.7 U 3 
Toluene < S.4 U < S.7 U S:U 
Trichlorocthenc < S.4 U < 5.7 U -< 

0 (/) Semlvolatlle Organics (uglkg) ..., 
~ Acenaphthene < 380 U ~ g 4-Chloro-3-methylphenol < 380 U 3 
' • 2..Chlorophenol < 380 U -· :E "'tJ 1,4-Dichlorobcnzene < 380 U ~ ~ -1 g S:U 2,4-Dinitrotoluene < 380 U S: Ill ~ g. cc ;;o -::!: CD 4·Nitrophenol < 1800 U C: CD CD 
1:1) W N·Nitroso-di-n-propylamine < 380 U ~ 'g t5 ~ 0 

~ I 8 '?- ..., Pentachlorophenol < 1800 U 7' i --~. 
§ ~ ~ Phenol < 380 U e C. s:u ~ ~ .... '£ c. Pyrcne < 380 U o ~ CD 

~ !:f ~ 1,2,4·Triehlorobenzene < 380 U CJ) ::> -I. c g cg Metals (mglkg) C" 
·~ ~ Aluminum 3930 l 0.8 3040 22.9 ~ 
.~ Antimony < 6.5 U < 13.7 U ~ ::> 

1:1) ~ Arsenic 1.2 0.54 1.1 0.57 C') f Barium 45 1.1 J 334 2J 1 ~ 
Qi" Beryllium 0.41 0.22 0.59 0.46 0 ~ -· ~ Cadmium < O.S4 U < 1.1 U 
f:l 
~ I (I) Results presented here are only those chemicals-whichwere deteetedatli:ast once-at this SWMU and have passed datareview. 
~ 
0 J "' Estimated value. 
~ R • Rejected value. QUALzQualificatlon -1 t:C U .. Nondetected value. RL =Reporting Limit 1» 
I 

~ .... -.... 0 ~ M 
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II 
LOCATOR CAN062~12..eoe4 CAN062-0622-000I ::1 
LAB SAMPLE NUMBER 0314010003SA 03140J0004SA ~~ 
COLLECT DATE 09123/93 09123/93 II 

]lesulr lU. Qual ll .. uh lU. Qluol Ct:f 
Calcium 2160 21.5 136000 45.8 

Chromium S.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 41 0.54 4 0.57 -<! 
0 Magnesium 1300 21.5 3510 45.8 S, 
c 
.., Manganese 75 1.1 56.3 2.3 (") 
n ~ 
CD Mercury < 0.11 U < 0.11 U CD 

:E Nickel 5.5 4.3 4.5 9.2 I 3 
0 ., Potassium 938 sJs 740 1140 J en ~r 
0 ~ . < - ~ 
Q. CC Sclentum < 0.54 U < 1.1 I < C11 ~ 

:It : Silver < 1.1 J < 2.3 J ~ ~ :; 

~ 0 Sodium 295 538 J < 1140 U Cll "tJ N 
.... .... . Q) 0 0 

0 ~ Thallium < 0.54 U < 1.1 J 7" ~ ~ 
~ Vanadium 12.9 1.1 9.5 23 ~ ~ ~ 
~g. Zinc 9.7 2.2 7.9 4.6 0' 
..a. TPH (mglkg) .., 

~ Total Petroleum Hydrocarbons < 43 U < 45.8 U ~ 
~ Water Quality (percent) ~ 

c 
Water 7.1 0.1 13 0.1 ~ 

(I) Results p~ntea liCre are only those chemicals which were dCtectcd at least once at this SWMU and have passed dafiireview. 

] .. Estimated value. 
R • Rejected value. 
U • Nondetected value. 

. . 

QUALooQuallficatlon 
RL = Reporting Limit. 

~ 
(") 
CD 
en 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

c.r.m••·••n-
0312140001SA 

09113193 

CAIINS-Kil-*' 

0314020007SA 

09113193 

curou.oawou 
0312140002SA 

09113193 

~ 

03121.000SSA 

09113193 

c.r.lfMMQz.oooo 
03 140200llSA 

09113193 
ltalllt lL Qual lc:luh JlL o..J ILelult U Qu.l P.Wolh IL Qual J.ailt Rl. 

Volatile Ort•nla (u!Vk&) 
1.2·Dicllloroethllle 1.5 5.2 J < 5.5 U < 

~ Toluene 2.7 5.2 J < 5.5 u < 

S.J 
j.J 

C: Xylones (total) 1.1 5.2 J < 5.5 U < 5.3 
~ S.DIIvol•tllo Orculcs (u!Vk&) ~ 
!I! Acenaphthcne 58 340 J 120 340 

Allthnlcene 96 340 J 110 340 :E ""D Bcnzo(•)authrlcene . . 370 340 1000 340 
0 AI Benzo(•)pyrene • (o :..0 \ .. "· \ 1<- •, 4«1 340 ~ 340 8. (Q BCIIZO(b)fluoranthene 990 340 J 1800 340 
:::!i: CD Beozo(J.h,l)pel)'lene 280 340 J 390 340 
AI ~ Butyl benzyl phthllate 120 340 J SO 340 a. a - Cvbozole 66 340 J I 00 340 0 N OlryseftO 720 340 J It 00 340 o<" Dibenzofurtn 51 340 J 53 340 
C. Fluo1'111thene 900 340 J 1700 340 
~CD Fluo~ne 59 340 J 100 340 
~ lndmo(1,2,3-cd)py~ne 250 340 J 400 340 
~ 2·Methylnaphthllene 120 340 J < 340 U 
~ Nophlhllene 10 340 J < 340 U 

Phenantb~ne 670 340 J 1400 340 
Pyrone 1100 340 J 2200 340 

(I) Resuhs presented he,. are only tbo.1e tbemic:als whith we,. deteelcd at least once at tl\is SWMU and have passed data IOYJcw. 

J • l!stimatcd vllue. 
R • Rejcetcd value. QUAL-Qualllieatlon 
U • Nondcteetcd vllue. RL • Repo!llna Umit 

Qod 

u 
u 
u 

CA/iOfJ.Hll.0001 

0312140000S.A 

09113193 

"""" Rl. 

... 
< 5.6 

< 5,6 

< 5.6 

...... 

q,o 

u 
u 
u 

II .. ... • Ill 

~ 
I en 

c: 
3 
3 
AI 
~ 
0 -(") 
:::T 
CD 
3 
(;' 

en AI :E - -1 t/1 AI s:: :::c 0"' 
C: CD c;' 
t/1 "C N 
0) 0 0 
~ ::::1. I 
I CD ~ 
0) c. 0"' 
CN -0 .., 

z 
CD 
AI .., 
I en 

c: 
;. 
C') 
CD 
en 
0 

;: 
=" -CD 
M 



m 1 -.. 
LOCATOR C\NKJ..OUI·NOO CANOO-KJI.fCIOG CANDU-06.11-IOO:l CANNJ..Oa:loiOOI CANOO.OOZ-1000 CANK~)2..000l CJ) 
LAB SAMPLE NUMBER 0312140001SA 0314020007SA 0312140002SA 031214000SSA 0314020013SA 0312140006SA c::

3 COLLECT DATE 09/13193 09113/93 09113/93 09113/93 09113193 09113193 
A-..Jt lL QIW blult JlL Qu1l '"-II IU. Qual Ats\dl Jl. Qual ltcauh JU. Qu-I Rnwlt RL Qual 3 

M<1alo (mglka) II) 
Aluminum 3430 10.4 8910 II 3790 10.3 71SO 11.1 -< 

CJ) Anenlc 2.2 0.52 2.6 0.55 4.1 0.52 2 0.56 a g Barium 717 I 96.9 1.1 279 1 74.8 1.1 (") 
-, Beryllium 0.27 0.21 0.61 0.22 0.28 0.21 0.5 0.22 ::r 
~ Codmium 0.8S 0.52 < 0.55 U 0.81 O.Sl < 0.56 U CD

3 • • Calcium 44500 20.1 1 2690 22 65700 20.6 2440 22.2 -· 
~ C!uomlum 11.9 I J 9.7 1.1 16.1 1 8.3 1.1 CJ) ~ 
0 'tJ Cobalt 2.4 1 4 l.l 2.2 1 3.6 1.1 <: 'Uj -i 
0 ~ Copper 11.6 2.1 7.4 2.2 10.2 2.1 S.S 2.2 < II) 
~ CD Iron SilO 10,4 8920 II 4510 10.3 7250 11.1 ~ ~ ~ 
II) II.) l.cod 84.4 S.l J 12 1.1 82.6 S.2 6.2 1.1 til "'C IV 
.., 0 Mqneslum 1970 20.8 1770 22 1940 20.6 1300 22.2 0) ~ 0 

2 9- """ Manaanes• 383 1 J 177 1.1 156 1 144 1.1 7" CD ~ 
§i ~ IV Mcrcury 0.2S 0.1 < 0.11 U 0.18 0.1 < 0.11 U 0) Q, C" 
~ '< Nickol 8.2 4,2 SJ 4.4 5.6 4.1 7.6 4.4 (..) ..., " g. Potassium 898 519 1640 549 IISO 516 1260 555 ~ 
£" ~ Sodium < 519 U < 549 U < 516 U 375 555 J Z 
"' ...II. 5 (Q Vanodium 14.2 I 19.2 1.1 11.5 I 15.1 1.1 m 
~~ 'e Zinc 54.9 2.1 20.7 2.2 541 2.1 15.2 2.2 -, 
II> - I ~ TPH (ma/kC) CJ) 
1=. Total Petroleum Hydrocari>ons 649 41.6 < 43.9 U 610 41.2 < 44.4 U C:: 

i -~~ i S' @' water J.8 o.1 4.2 o.1 8.9 o.1 3 o.1 4.9 o.1 10 o.1 n 
., (I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. CD m J • Estimatedvaluc. CJ) 
~ R • Rejected value. QUAL-Qualification O g U • Nondetcctod value. RL • Reporting Limit -· 
rG 
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IPPEIDIIB 

Table 20-1c 

Comparison of Maximum Concentrations with RBCs (1) 
SWMUs 61-63 

Maximum 

Maximum Detected 

Sample ID Analyte Detected RBC (2) Exceed RBC 

CAN06 1-0612-0008 Barium 727 600 y 

CAN061-06ll-0008 Cadmium 3 8 N 
CAN06l-06ll-0008 Copper 7.2 300 N 

CAN06l-0612-0008 Silver 1.7 20 N 
CAN06t-0612-0000 Toluene 0.005 2000 N 
CAN061.0612~ Xylenes (total) 0.0028 20000 N 

(1) All units in mgllcg 

(2) Risk based concentration 

Note: Only metals that exceeded background appear in this table. 

Source: Woodward-Clyde, 1994 

Tables 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doci27·Sep-04 /OMA B-119 



APPEll liB 

Table 20-1d 

Comparison of Maximum Concentrations with RBCs (1) 

SWMUs 61-63 

SamplelD 

CAN062-0622-0000 

CAN062~622-0000 

CAN062-0622~00 

CAN062-0622-0000 

CAN062-0621-0008 

CAN062-0621-0000 

CAN062-0622-0000 

CAN062-0621-0002 

Analyte 

1, J .2.2-Tetrachloroethane 

2-Hexanone 

4-Methyl-2-pentanone (MffiK) 

Bromofonn 

Cadmium 

Copper 

Silver 

Toluene 

NTF =No Established EPA Toxicity Factor 
{l)Ail 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 

ExceedRBC 

N 

N 

N 

N 

N 

N 

N 

N 

URS Q:\161619434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep-04 /OMA B-120 



APPEll liB 

Table 20-1e 

Comparison of Maximum Concentrations with RBCs (1) 

SWMUs 61-63 

SampleiD Analyte 

CAN063-0631-0000 I ,2-Dichloroethane 
CAN063-063l-OOOO 2-Methylnaphthalene 

CAN063-0632-0000 Acenaphthene 
CAN063-0632-0000 Anthracene 

CAN063-0632-0008 Barium 

CAN063-0632-0000 Benzo( a)anthracene 

CAN063-0632-0000 Benzo(a)pyrene 

CAN063-0632-0000 Benzo(b )fluoranthene 
CAN063-0632-0000 Benzo(g,h.i)perylene 
CAN063-063 1-0000 Butyl benzyl phthalate 
CAN063-0631-0000 Cadmium 

CAN063-0632-0000 Carbazole 

CAN063-0632-0000 Chromium 

CAN063-0632-0000 Chrysene 
CAN063-063 J-0000 Copper 

CAN063-0632-0000 Dibenzofuran 
CAN063-0632-0000 Fluoranthene 

CAN063-0632-0000 Fluorene 

CAN063-0632-0000 Jndeno(I~J-cd)pyrene 

CAN063-0631-0000 Lead (3) 

CAN063-0631-0000 Mercury 

CAN063-0631-0000 Naphthalene 

CAN063-0632-0000 Phenanthrene 

CAN063-0632-0000 Pyrene 
CAN063-0631-0000 Toluene 

CAN063-0631-0000 Total Petroleum Hydrocarbons (4) 
CAN063-0631-0000 Xylenes {total) 

CAN063-0631-0000 Zinc 

NTF =No EPA Established Toxicity Factor 

(I) All units in mgllcg 

(2) Risk-based concentration 

(3) EPA suggests 500-1.000 mglkg as allowable concentration for residential soils 

based on EPA's JUBK Lead Model (EPA 1990) 

(4) New Mexico recommended soil cleanup level for fuel contaminated soil. 

Note: Only metals that exceeded background appear in Ibis table. 

Maximum 

Detected 

0.0015 

0.12 

0.12 

0.21 

751 

1 

0.9 

1.8 

0.39 

0.12 

0.85 

0.1 

16.1 

1.1 
11.6 

0.053 

1.7 

0.1 

0.4 

84.4 

0.25 

0.08 

1.4 
2.2 

0.0027 

649 

0.0011 

54.9 

Source: Woodward-Clyde, 1994 

RBC (2) 

0.8 

NTF 

500 

2000 

600 

0.07 

0.01 

0.07 

NTF 

2000 

8 
4 

40 

2 

300 

NTF 

300 

300 

0.04 

500 

2 

300 

NTF 
200 

2000 

1000 

20000 

2000 

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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0 Cl Number 
g. 'g Minimum detected 
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""' 0 Average c. ..... R.ME 0 ~ 
-< c. 
~CD 
~ 

CD 
CD 
~ 

1,2-Dichloroethane (l'glkg) Toluene (l'glkg) Xylenes (total) (!'g/kg) 
Result Qual RL 

1.5 1 5.2 
u 5.3 

!.SO 
I.SO 
1.50 
I. SO 

RL • Laboratozy reporting limit 
RME "" Maximum detected 

Result 
2.7 

1 
2.70 
2.70 
2.70 
2.70 

Qual RL Result Qual 
1 5.2 l.l J 
u 5.3 u 

1 
1.10 
1.10 
1.10 
1.10 

1• Estimated value below reporting limit or estimated based on data quality criteria 
U • Not detected.. Value shown is one-half RL 
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..a. 
CD 
CD 
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Benzo(a)anthracene (l'g/kg) 
Result Qual RL 
370 340 
1000 340 

2 
370 
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68$ 
1000 

RL • Laboratory reporting limit 
RME • Maximum detected 

Benzo(a)pyrene (l'g/kg} 
Result Qual RL 
460 340 
900 340 
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460 
900 
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900 

Benzo(b)fluoranthene (l'g/kg) 
Result Qual RL 
990 340 
1800 340 

2 
990 
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!395 
1800 

J • Estimated value below reportin& limit or estimated based on data quality criteria 
U • Not detected.. Value shown Is one-half RL 

Butyl benzyl phthalate (l'g/kg) 
Result Qual RL 

120 1 340 (A 
50 1 340 ~ 2 s: 
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Field 10 
:AN063-<l631..0000 
:AN06J.0632·0000 
~umber 

\'linimum detected 
.UXimum detected 
\vcragc 
lME 

Carbazole (~&IJ<g) Chrysene (JJ.g/kg) Fluoranthene (~&/kg) Fluorene (Jl.&ikg) 
Result Qual RL Rcaull Qual RL Result Qual RL Result Qual RL 

66 J 340 720 
100 J 340 1100 
2 2 

66.0 720 
100 I 100 
83.0 910 
100 1100 

RL • Laboratory reporting limit 
RME • Maximum detected 

340 900 340 
340 1700 340 

2 
900 
1700 
1300 
1700 

1"' Estimiued value below reporting limit or estimated based on data quality criteria 
U • Not detected .. Value shown is onc-~alfRL 

59 J 340 
100 ] 340 
2 
59 
100 
80 

100 

! • I 
C') 
0 
:I 
(") 
CD 
:I -.., 

Naphthalene (~g/kg) 
AI lndeno(l,2,3-cd)pyrene (~glkg) -Result Qual RL Result Qual RL (5' 

250 J 340 80 J 340 t/) :I 
til 400 340 u 340 :E -1 
0 AI 2 1 :s:: .... C" 250 80 c C') en 400 80 til 0 N 325 80 0) C') 0 

400 80 .Jo. til I 

I N 
0) 

:I AI 
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CD 
• • Field ID 

:E CAN063-0631-0000 
0 ~ CAN063·0632-0000 
0 (Q Number 
~ CD Minimum detected 
D) ~ Maximum detected 
Q. S, Average 

O ~ RME 

~ 
~CD 
..a. 
<0 
CD 
~ 

Pyrcnc (l!g/k&) TPH (l!g/k&) Barium (mglkg) Cadmium (mgllcg) 
Result Qual RL Result Qual RL Result Qual RL Result Qual RL 
1100 340 649 42 717 I 0.8S o.s 
2200 340 610 41 279 I 0.81 o.s 

2 2 2 2 
1100 610 279 0.8! 
2200 649 717 0.85 
1650 630 498 0.83 
2200 649 717 0.85 

RL • Laboratory reporting limit 
RME • Maximum detected 
J • Estimated value below reporting limit or estimated based on data quality criteria 
U • Not detected.. Value shown is one-half RL 

Lead (mgllcg) Mercury (mg!kg) Zinc (mg!kg) 
Result Qual RL Result Qual RL Result Qual 
84.4 J S.2 0.2S 0.1 54.9 
82.6 S.2 0.18 0.1 54.2 

2 2 2 
82.6 0.!8 54.2 
84.4 0.25 54.9 
83.S 0.22 54.6 
84.4 0.25 S4.9 

(') 
0 
::::s 
(') 
CD 
::::s -~ D) 

RL :!: 
0 

2.1 
2.1 (/J ~ -i :e 0 D) s:: .... 0" 

c: (') ii' 
(I) 0 N 
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Field ID 
C~063-0631~00 

C~063-0631.0002 

~ C~063-0631.0004 

g C~063-0631.0008 
(; C~063-0632-0000 

(I) ~063-0632-0002 

C~063-0632~4 

~ "tt C~063-0632-0008 
0 I» Number 
~ ~ Minimum detected 
I» ~ Maximum detected a. 0 Average 

~ O ~ H Statistic 
~ -<" Standard Deviation 
~ C. 9S%UCL 
£ ~CD RME 
" ~ 5 cg 
I" (Q 
~ ~ 

i 
~ 
"' iP 
"8-
Q. 

~ 

i 
0 
~ 

to 
I ..... 

N 
0\ 

I ,2-Dichloroethane (J.Ig/kg) 
Result Qual RL 

1.S J S.2 

I 
I. SO 
!.SO 
I. SO 

1.S 

u s.s 
u 5.6 
u 
u 
u 
u 
u 

5.6 
5.3 
S.6 
5.6 
.5.6 

Toluene (f.lg/kg) 
Result Qual RL 

2.7 J 5.2 
u s.s 
u S.6 
u 5.6 

2.6.5 u 5.3 
u .5.6 
u 5.6 
u 5.6 

2 
2.70 
2.70 
2.68 

2.70 

RL • Laboratory reporting limit 
RME • Lower of9So/o UCL or maximum detected. 

Xylenes (total) (Jig/kg) 
Result Qual RL 

1.1 J S.2 
u S.5 
u .5.6 
u S.6 
u 5.3 
u .5.6 
u .5.6 
u S.6 

1 
1.10 
1.10 
1.10 

1.10 

9So/o UCL concentrations have not been calculated for sample sets with N <3 

Acenaphthene (J.Ig/kg) 
Result Qual RL 

58 J 340 
Result 

96 

u 
J 

370 185 
120 

2 

58.0 
120 
89.0 

120 

u 

340 210 

370 18.5 
4 

96.0 
210 
169 

50.07 
318 
210 

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 

Anthracene (J.I!Vkg) 
log Result Qual RL 

4.564 J 340 

.5.220 
5.347 

.5.220 
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5.09 
2.99 
0.35 
318 

u 370 
J 340 

u 370 
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Field lD 
CAN063.()63 HlOO<l 
CAN063-0631·0002 

~ CAN063.0631·0004 
C CAN063.063!-000S n CAN063.0632·0000 
~ CAN063.0632·0002 

CAN063.0632-0004 :e "lJ CAN063.0632-000S g D) Number 
g. 'g Minimum detected 
~ N Maximum detected 
.., 0 Average 
9- """ H StatUtlc 
Q en Standard Deviation 
~ 9S%UCL 
JD RME 

-"' c.o c.o 
~ 

Benzo( a)anthracenc (Jlglkg} Be!W1( a)pyrene (llg/kg) Bcnzo(b)fluoranthene (Jlg/kg) 
Result Jog Result Qual RL Result log Result Qual RL Result log Result Qual RL 
370 5.914 340 460 6.131 340 990 6.898 340 

ISS 5.220 u 370 ISS 5.220 u 370 1S5 5.220 u 370 
1000 6.908 340 900 6.802 340 1800 7.496 340 

!8S 5.220 u 370 ISS 5.220 u 370 !S5 5.220 u 370 
4 4 4 4 4 4 

370 460 990 
!000 900 1800 
435 5.82 433. 5.84 790 6.21 

5.40 SAO 8.32 
386.6 0.80 337.6 0.77 772.9 1.17 
SSS4 5554 Sll9 Sl19 2.67E+05 2.67E+OS 
100<! 900 1800 

RL = Laboratory reporting limit 
RME • Lower of9S% 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 

I -! 
Butyl benzyl phthalate (Jlglkg) 
Result Qual RL 

120 l 340 (") 
0 
::s 
(") 

u 370 C1) 
::s so ] 340 -.., D) -

u 370 
2 

50.0 
120 
85.0 

CJ) (5' 
-t :e ; IU s: 0 2: c: .... C1) 

Ill (") N 
en 0 o 
-"'(")' 
I Ill N en C" w ::s 

120 -t 
0 -IU 

CJ) 

2. 
(ij 
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1:1' -CD en 
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00 

Field lD 
CAN063-0631-0000 
CAN063-0631-0002 
CAN063·0631-0004 

(J) CAN063·0631-0008 0 
c CAN063-0632-0000 
""'' n CAN063-0632·0002 
C1) .. CAN063-0632-0004 

~ "C CAN063~32-0008 

0 D) Number 
0 (Q 

Minimum detected ~ C1) 
D) w Maximum detected 
""'' 0 Average 9- .... 
o en H Statistic 
-< Standard Deviation 
Q. 

95%UCL ~(1) 

-a. RME 
co co 
~ 

Carbazole (J.Ig/kg) Chryscne (J.Iglkg) 
Result Qual RL Result log Result Qual RL 

66 1 340 720 6.579 340 

100 

2 
66.0 
100 
83.0 

100 

u 370 185 
340 1100 

u 370 185 
4 

720 
1100 
548. 

446.4 
17332 
1100 

RL • Laboratory reporting limit 

5.220 
7.003 

5.220 
4 

6.01 
6.244 
0.92 

17332 

u 370 
340 

u 370 

RME'"' Lower of 95% UCL or maximum detected. 

Fluoranthcne (Jlg/kg) Fluorene (Jlg/kg) 
Result log Result Qual RL Result Qual RL 
900 6.802 340 59 J 340 

185 
1700 

185 
4 

900 
1700 
743 

721.9 

1.15E+05 
1700 

5.220 
7.438 

5.220 
4 

6.17 
7.443 
1.13 

l.ISE+OS 

u 370 . 
340 100 

u 370 
2 

59.0 
100 
79.5 

100 

u 370 
340 

u 370 

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 ID 
CAN063-0631-0000 
CAN063-0631-0002 

en CAN063-0631·0004 
g CAN063-0631-0008 
c:; CAN063-0632·0000 
CD CAN063-0632-0002 

CAN063-0632-0004 
~ "'C CAN063-0632-0008 
0 A) Number 
~ <g Minimum detected 
A) ~ Maximum detected 
Q. 0 Average 

0 ;;; H Statistic 
-<"' Standard Deviation 
Q. 95%UCL 
~CD RME 
..a. 
<C> 
<C> 
~ 

ldeno( 1,2,3-cd)pyrene (JJ.g/kg) Naphthalene (Jig/kg) Pyrene (Jig/kg) 
Result Log Result Qual RL Resillt Qual RL Result log Result 

250 ~.521 J 340 80 1 340 1100 7.003 

185 5.220 u 370 u 370 ISS 5.220 
400 5.991 340 u 340 2200 7.696 

185 5.220 u 370 u 370 185 S.220 
4 4 I 4 4 

250 80.0 1100 
400 80.0 2200 
255 5.49 80.0 918 6.28 

3.184 9.124 
101.4 0.36 951.6 1.26 
505 505 9.14E+05 9.14E+05 
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 

I 
~ 

TPH(mglkg) 
Qual RL Result log Result Qual RL 

340 649 6.475 41.6 
21.95 3.089 u 43.9 0 
140 4.942 44.9 0 

::I 
u 370 22.5 3.114 u 45 (") 

340 610 6.413 41.2 
CD 
::I 

22.2 3.100 u 44.4 -.., 
11.45 2.438 u 44.9 

A) -u 370 22.45 3.111 u 44.9 en cr 
8 8 ::e ; -1 

A) 
140 s:: a C" 
649 c: CD" 
187 4.09 

VI 0 N 
0) 0 0 

5.117 ..a. 0 ~ I 

276.2 1.62 0) VI C" 
5120 5120 
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649 -1 
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0 II.) 
Q.CQ 
:E CD 
II.) U1 
.., 0 
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Field ID 
CAN063·0631·0000 
C~063-0631·0002 
C~063-0631·0004 

C~063-0631-0008 

CAN063·0632-00QO 
CAN063-0632·0002 
C~063-0632-0004 

C~063-0632.0008 

Number 
Minimum detected 
Maximum detected 
Average 
H Statistic 
Standard Deviation 
95%UCL 
RME 

Result 
717 
96.9 
45.3 
612 
279 
74.8 
61 

751 
8 

45.3 
751 
330 

312.1 
2423 
751 

Barium (mg/kg) 
Jog Result Qual RL Result 

6.575 1 0.85 
4.574 l.l 0.275 
3.813 1.1 0.28 
6.417 2.2 0.55 
5.631 I 0.81 
4.315 1.1 0.28 
4.111 1.1 0.28 
6.621 1.1 0.28 

8 
8 0~1 

5.26 
4.091 
J.l9 
2423 

0.85 
0.45 

0.25 
0.73 
0.73 

RL =Laboratory reporting limit 

Cadmium (mglkg) 
log Result Qual 

-0.163 
-1.291 u 
·1.273 u 
·0.598 u 
·0.211 
·1.273 u 
-1.273 u 
-1.273 u 

8 

-0.92 
2.45 
0.51 
0.73 

RME =Lower of95% UCL or maximum detected. 

RL 
0.52 
0.55 
0.56 
1.1 

0.52 
0.56 
0.56 
0.56 

Result 
84.4 
12 
15 
3.9 
82.6 
6.2 
4 

3.9 
8 

3.90 
84.4 
26.5 

35.42 
246 
84.4 

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-halfRL 
Where no RL is shown, no analysis was performed 

Lead (mgllcg) 
log Result Qual 

4.436 J 

2.485 
2.708 
1.361 
4.414 
1.825 
1.386 
1.361 

8 

2.50 
4.428 
1.30 
246 

RL 
5.2 
1.1 
1.1 

0.56 
5.2 
1.1 

0.56 
1.1 
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I I • 
Mercury (mglkg) Zinc (mg/kg) II Field ID Result log Result Qual RL Result log Result Qual RL 

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 0.055 -2.900 u 0.11 14.5 2.674 2.2 
CAN063-063l-0008 0.055 -2.900 u 0.11 10.7 2.370 4.5 
CAN063-0632-0000 0.18 ·1.715 0.1 54.2 3.993 

0 
CJ) 2.1 0 

;::, 
0 CAN063·063 2-0002 0.055 -2.900 u 0.11 15.2 2.721 2.2 C') c tD .., 

CAN063·0632-0004 0.055 ·2.900 u 0.11 14.8 2.695 2.2 ;::, C') .... 
tD .., 

CAN063·0632·0008 0.055 -2.900 u 0.11 11 2.398 2.2 D) .... 
:E , Number 8 8 8 8 CJ) g' -t 
0 D) :E Ill D) 0 cc Minimum detected 0.18 10.7 Q. tD s:: 0 0" 

~ ~ Maximum detected 0.25 54.9 
c: .... (6" 
Ill 0 N .., 0 

0.10 -2.56 24.5 2.99 ~ 0 0 0 Q. .... Average 
~ 0 ~ ~o· 

I Ill N 

j -< H Statistic 2.642 2.745 ~ 0" 
w -· 

Q. Standard Deviation 0.08 0.63 18.8 0.66 
;::, 

~ !D -t £ 95%UCL 0.18 0.18 48.7 48.7 0 ::> ~ .... ::> 

lg U) D) 
U) R.ME 0.18 48.7 -

If ~ CJ) 

2. 
::> (ii iii' RL = Laboratory reporting limit ~ 
iii' RME,.. Lower of95% UCL or maximum detected. ~ 
Q) 

-g. 95% UCL concentrations have not been calculated for sample sets with N <3 b. 

~ J = Estimated value below reporting limit or estimated based on data quality criteria 
~ 
'i' U =Not detected. Value shown is one·halfRL 
'i1 

Where no RL is shown, no analysis was performed 0 
~ 

t::O .... 
I I» ...... 1:1' 

VJ -...... CD en 



IPPEIIIIB Tables 

Table 20-2c 

Summary of Human Health Risks 

SWMUs 61-63 

Average Exposure Reasonable Maximum Exposure 

Carn:er Subehronic Chronic Cancer Subchronic Chronic 
Receptor/Pathway Risk H.L H. I. Risk H.l. H.l. 

Occupational Worker (Surfilce Soil) 
- Dennal Contact I X 10·11 3 X 10~ 2 x to·9 2 X fir 
- Ingestion 5 X 10"9 5 x to·' 2 X 10-<; 6 x to·} 
- Inhalation of VOCs 9 X 10"11 4 X 104 4 x to·9 8 x ur• 
- Inhalation of Particulates 2 x 10"12 I X 10"' I x 10"10 2 X llr 

S X JQ"9 7 X 10-.s 2 X 101 6 X 10"1 

Construction Worker (Total Soil) 
- Dermal Contact 7 X 10"11 I X 10~ I X 10"11 J X 10"' 
- Ingestion I x 10"" I X 10 ... 2 X 104 2 X IO"l 

- Inhalation of VOCs 6 X 10"12 3 X 10"' 3 x w·" I x 10"7 

- Inhalation of Particulates 2 X 10"11 8 X 10"7 1 x w·n 4 X Io-' 
1 X IQ"9 I X 10 .. 2 X 104 2 X 10"1 

Trespasser (Surface Soil) 
- Dermal Contact 2 x w·•z 1 X 10~ 3 x w·•• I x 10-4 
-Ingestion 1 x to·t 1 X 10·' I x 10"7 2 x to·1 

- Inhalation of VOCs 2 X 10"11 I X 104 J X 10"10 2 X 10"7 

- Inhalation of Particulates 4 X 10"11 4 X 10"7 s x to·•z 6 X 10~ 
I X JQ"9 2 x to·' 1 X 10"7 2 x to·1 

Note: Apparent inconsistencies in summation of risks are due to rounding of risk values. 

Source: Woodward-Clyde, 1994 

URS Q:\1616\9434\camon_hswa_nfraplnfrap1apb.doc127-Sep-04 IOMA B-132 



i 
Sample Interval (Ct bgs) 

Chemical 4-6 8-10 

Result11
' QuaJIJ) DL Result11

' Qua(PI DL 
Aluminum 9520 21.2 5410 52.8 
Antimony u 12.7 u 31.7 
Arsenic ;8: 2.3 0.53 2.3 0.53 
Barium ~ 12.5 J 2.1 :<J;; .• \796 J 5.3 

en 
0 
c 

Beryllium {;\·,;9::M 0.42 u 1.1 
Cadmium u 1.1 u 2.6 
Calcium 121000 42.4 \'117-4000 106 ... 

(") 

~ 
Chromium X 7.7 J 2.1 UJ 5.3 
Cobalt i ··~·~\~:.•(~~~~ 2.1 2.8 J 5.3 

:E 
0 

Copper 4.6 4.2 2.1 J 10.6 
Iron 8420 21.2 3690 52.8 

0 

~ 
D) ... 

0 Q, 
'"'-
<» 

I 
C') 

Lead X 4.9 J 10.6 2.3 1.1 
Ma&nesiurn 2710 42.4 4400 106 
Manganese ,;.:·;J~8 2.1 37.3 5.3 
Mercury u 0.11 u 0.1 I 
Nickel 7.1 J 8.5 7.2 J . 21.1 

9i -< ~ 
~ 

Q, 

g !D 
" ~ 

" lg (Q 

~ 
(Q 

I~ 
....., 

" :;o ., 
-g. 

Potassium 1710 1060 I ISO 1 2640 
Selenium UJ 1.1 UJ 1.1 
Silver u 2.1 u 5.3 
Sodium u 1060 u 2640 
Thallium UJ 1.1 UJ 1.1 
Vanadium 24.4 2.1 12.3 5.3 
Zinc 18.8 4.2 9.8 J 10,6 
SYOC·T1C • Hexanedlolc acid, bis(2·ethylhexy1)ester 670 NJ if -g. (I) Dackcround me111 plus or minus cwo standard deviations. Table 2·61n Concentrations of Selected l{aturally Oceurrlng ., 

"8-
i:>. 

Chemical Constituents In Soil and Oroundwttcr, Cannon AFO, New Mexico (W.C 1994) . 
(2) Mellis conccntrollons ore In milligrams per kilogram (mg/kg), oraanlo concentrations are In micrograms per kilogram (l•glkg) 

~ 
~ 
"' 

(3) U • Not Detected J • Estimated Value UJ • Not Delccled, Estimated Reporting Limit 
-R~utt. -~~~tJit~.!~~~ded •ri~• ~~~~o!C!t~t~)co~e~rit~iil~~"' ··~dvl:tli~e~tlli!•te~. b~diJfPJi~.d.~~!l*~;;~ ~:::• ·~.::,:: lf. .. l;ii~· :.:' :i: ~1: SVOC • semlvolaUie organic compound nc •lentlllvely ldentlned compound '9 

~ 
0 
~ 

to 
I ...... 
w 
w 

12-14 

Result11
' QualtJ> DL 

5080 52.8 
u 31.7 

1.7 0.53 
3071 5.3 

u 1.1 
u 2.6 

i.26~QO:Q 106 
UJ 5.3 

2.7] 5.3 
u 10.6 

3660 52.8 
1.8 0.53 

5060 106 
32.7 5.3 

u 0.11 
6.8 J 21.1 

1010 J 2640 
. UJ 1.1 
u 5.3 
u 2640 
UJ 1.1 

11.2 5.3 
8.4 J 10.6 

Estimated Background 

Range11
' 

596. 10,796 
0. 29.6 
0. 10.5 
0. 548 
0. 0.6 
0. 2.1 

0. 166,119 
0.8. 12.0 

0. 4.0 
0. 10.1 
0. 8,564 
0 ·18.4 
0-9,912 
o-m.s 
0. 0.2 
0. 9.7 

0 • 2,53 I 
0. 36.8 
0. 1.8 
0. 834 
0. 6.2 

1.7. 25.0 
0. 20.7 

I 
I 

il' I~ 
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i 

0 

'"" c;; 

j 
~ 

I 
~ 

~ g 
~ 

~ 
~ 
0 
~ 

t:l:j 
I -w 

,J::.. 

C/) 
0 c 

~ 
~ "'D 
0 D,) 

~<g 
D,) ..a. 
~ 0 9- .... 
0 "" '<"' c. 
!D 
..a. 
(Q 
(Q ....., 

Chemical 
Group Chemical 

[VUL: 1o1uene 

svoc Pentachlorophenol 
ISVOC !Phenanthrene 
.~o~ Pyrene 

!HERBICIDE MCPP 

IPESTIPCB 4,4-DDT 

IT PH !!otl!!_ Petroleum Hydrocarbons 

VOC-TIC 1 HthylenedJamme 
VOC·TIC INonanal 
YOC·TIC !Unknown 

ISVOL:·TlC ll,J•Propanccjiol, 2,2·dimethyl· 
SVOC·TlC IHexa~ecanotc acJd, bu~ ester 
SVOC·TlC IHexanediotc acid, bis(2·etlly_ltl_exy_llester 
ISVOC·TlC IOctadecanotc nci~buty_!_ ester 
[;:)VVI,.;·Ill,.; [;)liiUrateu Hydrocarbon: <.; IU-<.;:.w 

VOC .. volatile organic compound 
SVOC • semivolatile organic compound 
TIC • tentatively identified compound 
MCPP = 2·(2-Methy-4-Chlorophenoxy) propionic acid 

74-07 74-08 74-09 
liS ll ()It IU ll 14 It IU H l41t 
Y.i. 

62.9 48.6 46.9 

. 

240 NJ 
:lOU NJ r 

All results are reported in ~glkg, except for total petroleum hydrocarbons, which nre reported in mglkg. 

I -
74-10 I 

44U !Ult lb ll :lU It 

42 J 
42 J 

43 J 73 J 
C/) 
c 
3 
3 

I D,) 

3.2 J -< 

6.5Ji,l_ 

a -i 
C/) 0 ~ :!E ~ -S:: (Q CD 

D,) "" c:: ::::J ..a. 

17.2 NJ 
....., c:;- I 

..a. ~ 0 C" 
0 
3 
'0 
0 
c 

220 NJ 
::::J 
c. 
Ill 

;: 
1:1' 
CD' en 



I 

en 
0 c 

~ 
~ "lJ 
0 D) 

~~ 
D) N 

2 a. 0 ~ I .... 

~ (") N 

~ -< ~ Q. 
r;r !D 
5 ~ 
lg CQ 
iif CQ 
~ ...... 

I 
"' '8-

~ 
;" 

I 
i 
to 
I ...... 
w 
Vl 

Chemical 
Group Chemical 

IVV~ 1Toluene 

ISVOC Pentachlorophenol 
svoc Phenanthrene 
ISVOC Pyrene 

HE1U3ICI1)c MCPP 

r'C.:O llr\...D 14,4'-DDT 

TPH Total Petroleum Hy(lrocorl)_ons 

:VOC·TIC [Ethylene<finmme 
IVOC·TIC iNonanal 
voc-nc 1Unknown 

ISVOC·TIC 1,3-Propanediol, 2,2-dtmethyl-
tS~'Jl~ IHexadecanOic acid, butyl ester 
ISVUC·TIC IHexanedtolc acid, bis(2-ethylhexyl)ester 
SVOC·TlC IOclndecnnoJc acid, butyl ester 
I:SVV\,;·11~ 1 :saturateuttyurocaroon:~_liN.;.lv 

. VOC - volatile organic compound 
SVOC .. semivolatile organic compound 
TIC ... tentatively identified compound 
MCPP • 2-{2-Methy-4-Chlorophenoxy) propionic acid 

74-13 74-14 74-15 

'"' u ou AV It ... It on 
l.JJ I.'YJ 

_!J.8 N_l 7.3_1'U 

SOONJ 1130NJ l70NJ ·2liONJ 

330 l"J !;,_lJ}'IJ i'Z~NJ 

All results are reported in J.Lg/kg, except for total petroleum hydrocarbons, which are reported in mglkg. 

! 
I 

74·18 74-23 ~ 
;)Jl Yll l5lt !Sit 

en 
c 

12000 3 
3 
D) 

-< 
~ 

-

s. -1 
en o §. :E .., -s: CQ (\) 

D) N c: ::J ~ 
...... (:;' I 

~ 
~ (") 0" 

0 
200 NJ 3 

370NJ 320 NJ "0 
0 

670 NJ c 
lQ_Q~! 190 NJ ::J 

Q. 
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; i 
• 

m .~ -:::r 
~ 
OJ 

Sample Depth Ethyl Benzene Xylenes ~ 
Boring Number (Ft-BGS) (~g/kg) . (J.tg/kg) ~ 

;::, 
CJ) 0761 4 • 6 29,000 U 29,000 U CD g 10 • 12 11 u 11 u ~ 
(; 25 • 27 12 u 12 u Q. 
CD ~ 
:E 0762 0 - 0.5 3 J 11 U C6" 
0 8 • 10 7,300 u 7,300 u CJ) ~ ;t 8. 14 • 16 12 u 12 u :E ~ ~ ~ 31 • 33 11 U 11 U ~ 0 N ~ 

;::, N 0 Q. 
-..1(') I ~ 0 0763 0 • 0.5 11 u 11 u 0') ~ rt 

~ -< 8 • 10 4,000 J 7,900 J @ " g. 18 • 20 11 u 11 u Q: ~ ~ 22 • 24 12 UJ 12 UJ g :> (Q 
1/1 lg (Q 

~ N J = Estimated value ;::, 
'a. U = Not detected ~ 
~ UJ = Estimated as non-detect at the CRQL -
~ Ft-BGS = Feet below ground surface ~ w 3 ~ ~ ~ -~ CD ~ 

1/1 t 
0 
~ ~ 
~ . I =' ...... -w m ~ M 



i 

0 
"" c;; 

I 
I 
"S. 

~ 

~ 
i 
0 
~ 

t::O 
I -w 

-...) 

en 
0 c 
~ 
CD .. 
~ 
0 

""C 
C) 

CQ 
CD ~ 

C) ..a. 
.., 0 
9- .... 
0 N 

i 
JO 
..a. 
CD 

~ 

Element 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Lead, 
organic 

Magnesium 

Manganese 

Mercury 

Nickel 

Dorine 0761 
Sample Depth (Ft-BOS) 

4 

8440J 

5.4U 

t.9U 

1511 

0.521 

0.94U 

164000 

7 

3J 

16.2 

6140 

4.9 

1.2UJ 

2560 

80.9 

0.13 

1.81 

10 

69901 

5.2U 

1.2J 

92.6 

0.51] 

0.91U 

121000 

6.1 

2.31 

6.7 

5520 

4.2 

1.1UJ 

3540 

65.4 

O.llU 

6.21 

25 

61901 

5.4U 

0.921 

42.51 

0.47U 

0.94U 

113000 

5.5 

2.1J 

11.2 

3770 

2.2 

1.1U1 

11800 

36.8 

o.ss 

5.91 

0 

8440 

.R, 

1.81 

82.6 

0.821 

O.SSJ 

2600 

9.4 

4.6J 

11 

8740 

9.6 

1.!U1 

1570 

226 

O.t!U 

8.41 

Borinc0762 
Sample Depth (Ft·BOS) 

8 

3820 

S.3U 

1.91 

374 

0.47U 

0.93U 

210000 

3.8 

l.SJ 

8.7 

2990 

2.3 

1.2UJ 

3800 

29.2 

0.12U 

11 

14 

53801 

5.3U 

1.1J 

77.5 

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 

t.1UJ 

9590 

35.9 

D.11U 

4.4J 

Boring0763 
Sample Depth (Ft·BGS) 

0 8 18 22 

9310 57701 35301 61401 

-R. S.SU S.8U S.2U 

1.81 1.61 0.631 O.S9J 

86.6 680 I 060 78.1 

0.721 0,48U O.SU 0.45U 

0.88U 0.96U lU 0.91U 

28SO 2190001 160000 l11000 

10 4.6 3.6 6.2 

4.61 3.51 1.SJ 1.91 

13.7 S.lU 3.4U 3.SU 

9300 38301 2150 3880 

12.6 2.6 1.6 2.4 

1.1UJ t.ZUJ 1.1UJ 1.2U1 

1660 5410 8940 8400 

223 43.2 18 38.2 

O.ttU O.t2U 0.13U O.l!U 

8.41 8.3J 5.6] 5.31 

Background' 

(i + 2 u) 

2571-10447 

4.88-5.4 

0.43·1.95 

0-903 

0.32·0.68 

0.81-1.01 

0-193062 

2.61-931 

1.38-4.06 

0.00·15.44 

2239-8683 

1.76-8.64 

NA 

0-11903 

10.88-167 

3.57-8.49 

3: 
CD 
S" 
0 
0 
:I 

£ 
:I .... ,,. .., -4 

VI C) C) :e e. C" 
==- 0 -::::. :I CD 
C C/1 N 
.....,.-::i:N 
0)-~ :r r::r 

en 
2. 
en 
C) 

3 
"'C 

~ 

I • Ill 

~ 

= =' -CD 
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Boring 0761 
Sample Deplh (Fl·BOS) 

Element 4 10 2S 0 

Polasslum 1510J 15701 10701 1810 

Selenium 0.23UJ 0.23UJ 0.24UJ 0.21U 

Silver 1J 0.91U 1.21 o.ssu 
Sodium 309U 299U 3121 280U 

Thallium 0.23UJ 0.23UJ 0.24UJ 0.21UJ 

Vanadium 16.3 14.4 11.21 20 

Zlnc 15 1Z.6 7.7 22.21 

UJ • Estimated as non-detect at lhe Instrument dcteclion limit 
J • &timaled value 
U • Not detected 
-R • Rejected 

= No range could be calculated 
J'lt-BGS • Feet below ground surface 
NA • Not analyzed In background samples 

1 All concentrations arc In milligrams per kilogn~m (mg/kg). 
' Backgro..nd range calculated rrom values ... 

Boring 0762 
San1ple Depth (Fl-BGS) 

8 14 

9S!J 1030} 

0.23UJ 0.23UJ 

l.lJ 0.93U 

307U 307U 

0.23UJ 0.23UJ 

10 11.8 

1.9 9.2 

Boring 0763 s: 
Samplo Depth (J'It·BGS) llackground1 (I) -31 0 8 18 22 (i + 2 0') ~ 

1240 1830 1470 5921 0 11301 632-2613 0 
::I 0.21UJ 0.22U 2.4UJ 0.2SUJ 2.3UJ 0.00-1.35 n 
(I) 

0.86U 

304J 

0.21UJ 

13.3 

10.9 

0.88U 0.96U lU 0.91U 0.86-0.94 ::I -.., -t 289U 31SU 330U 36]] 154-540 en D) D) 

:E - 0"' 0.22UJ 0.24UJ 0.25UJ 0.23UJ 0.20-0.24 o· CD s: ::I 
19.8 15.5 16.9 16.4 9.26-26.74 c:;£.. 1\,) 

1\,) 
24.9 IS 9.3 10.2 4.58-21.82 ....... ..= I 

0'> -· 
..a. 

::I 0"' 
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en 
0 c 
c:l 
(I) 

~ -a 
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Volatiles: 

Scmi-Volatllea: 

Peatlclde~: 

Motalo: 

Cbollllcall 

1,1, 1-Trlchloroethane 

2-Butanone (MEK) 

Acetone 
Bromoform 

Carbon Dl•ultldo 
Chloroform 
Dibromomcthane 
Ethylbe!IZene 

To1ueno 

Xylcna (total) 
3-Mcthylphenol 

4-Methylphenol 

2,4,5-Trlchlorophenol 

4-cltloroanillnc 

Anthracene 
Butyl benzyl phthalate 
01-n-butylphthalato 
Fluorlllltheno 
Naphthalene 
Phenol 
Pyrenc 
Methoxychlor 

Antimony 
Barium 

Chronic 

Oral 

RfD 

(mg/k&/day) 

9.01!-02 

S.OE-o2 
I.OE-ol 
2.01~-o2 

1.01!-ol 
I.OE-o2 
l.OE-o2 
l.OE-oJ 
2.0B-ol 
2.01!+00 
S.OE-o2 
S.OE-o2 
I.OB-ol 
4.01!-03 

3.01!-ol 
2.0E-oJ 
1.01!-ol 
4.0E-o2 
4.0E-o3 
6.0E-ol 
l.OE-02 
5.0E-o3 
4.0E-o4 
?.OE-o2 

Soli 

RCRA 

Mion Level 

(mg/k&) 
7200 
4000 
8000 
1600 
8000 
800 
800 

8000 
16000 

160000 
4000 
4000 
8000 

320 
24000 
16000 
8000 
3200 

320 
48000 
2400 

400 

32 
5600 

Soli 

RFI 

Criterion 

(mg/k&) 
7200 
4000 
8000 
1600 
8000 
800 

800 

8000 
16000 

160000 
4000 
4000 

8000 
320 

24000 

16000 
8000 
3200 

320 

48000 
2400 

400 

32 

5600 

Groundwater 

RCRA 

Mionl.cvcl 

(mVL) 
0.2• 

1.75 

J.S 

0.1•.(1) 
3.5 

7 

0.35 

0.7•,(2) 

J• 

10•,(2) 

1.75 
l.?S 
3.5 

0.14 
IO.S 

7 

3.5 
1.4 

0.14 
21 

1.05 

0.04• 

0.014 

2• 

0roundWIICr 

RFI 

Criterion 

(mg!L) 

0.2• 

1.75 

3.S 

0.1',(1) 

J.S 

7 

0.35 

0.7'.(2) 

1• 

10°,(2) 

1.75 

1.75 

3.5 

0.14 

10.5 

7 

3.5 

1.4 
0.14 

21 

I. OS 
0.04• 

0.014 

2' 
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I ~ s 
0 ... 

, -~ . 
~ ~ ., ., 
(I) 

a 
<" Chronic Soli Sod Oroundwalcr Oroundwolor CD 

Oral RCRA RFI RCRA RFI ~ 
o-cbemJcal• RfD Action Level Criterion Action Level Crllerion C1 c)" 0 
~ 0 (mg/kglday) (mg/kg) (mg/kg) (mg!L) (mg/L) ~ ~ 

C: Cadmium, food I.OE-o3 80 80 0 !:" ., 
~ •w (") Cadmium, Wiler S.OE-()4 o.oos• ,(2) 0.005• ,(2) < 

(I) Chromium Ill I.OE+OO 80000 80000 3S 35 ~ : :::!: Chromium VI S.OE-oJ 400 400 0.175 0.175 OJ 
0 ""D Chromium, total 0.1°,(2) 0.1•,(2) 0 I ~ ';;} 
0 ~ Copper 3. 7E-02 2960 . 2960 1.3•• 1.3.. :::!: 0 Q. 0"' ~ CD Lead 0.015.. 0.015.. S: 2. ~ C6" 
Cl !\) Manganeto I.OE-oi 8000 8000 3.5 3.5 C: Cl - ~ o Q. a Mercury 3.0E-o4 24 24 0.002• 0.002° ......, ~ (") ~ ~ 0 !\) Nickel 2.0E-o2 1600 i600 0.7 0.7 (7) Q. 3: 0"' 

!?) -<" Selenium S.OE-03 400 400 0.05',(2) 0.05•,(2) g> ~ ~ g. SUvcr S.OE-03 400 400 0,175 0, I 75 g ii)' £ ~ Thallium 7.0E-OS 5.6 5.6 0.00245 0.00245 ~ 0' § ~ Vanadium 7.0E-oJ 560 560 0.245 0.245 ~ ., 
~~ ~ Zinc 2.0E-ol 16000 16000 7 7 Cl ~ 
~ • • final MCL tD ~ 1~ •• • SDWA acl!on level ., g % (I) • MCL for tolallrlhalomclhanca (::; 
~ (2) • effective /uly 30, 1992 ~ m o % 

~ ~ 
(I) ~ ~ ~ 
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b~ SOd SOil Groundwater Groundwaler 
Chemical Weight of Assumed Exposure Ond Slope RCRA RFI RCRA RFI 

Evidence Risk Level Duration Pactor Action Level Criterion Action Level Criterion 
(years) (mg/k-d)-J (mglk:g) (mg/k:g) (mg!L) (mg/L) 

Volatiles: Benzene A I.OE-06-- 70 2.9E-02 24.14 24.14 S.OE-03• S.OE-03* 
Bromoform 82 I.OE-06 70 7.9E-03 88.61 88.61 l.OE-Ot•,(t) I.OE-01*,(1) 
Chloroform 82 1.08-06 70 6.1E-03 114.75 114.75 l.OE-Ot•,(t) l.OE-01*,(1) 
Chloromethane C I.OE-05 70 I.JE-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 82 J.OE-Q6 70 7.5E-03 93.33 93.33 4.678-03 4.67E-03 
Tetrachloroethene 82 l.OE-06 70 5.18-02 13.73 13.73 5.0E-03• 5.0E-03• 
Trichloroethene 82 t.OE-06 70 I.IE-02 63.64 63.64 5.0E-03• S.OE-03• 
Vinyl Chloride A I.OE-06 70 1.9E+OO 0.37 0.37 2.0E-Q3• 2.0E-03• 

Semi-volatiles: bis(2-Ethylhexyl)phthalate 82 (.08-06 70 1.4E-02 50.00 50.00 2.50E-03 2.50E-03 
Benzo(a)anthracene B2 J.OE-06 70 8.4E-Ol 0.83 0.83 4.178-05 4.17E-05 
Benzo(a)pyrene 82 1.08-06 70 5.88+00 0.12 0.12 6.038-06 6.03E-06 
Benzo(b)fluoranthene B2 1.08-06 70 B.IE-01 0.86 0.86 4.32E-05 4.32E-05 
Benzo(k)fluoranthene 82 1.08-06 70 3.88-01 1.84 1.84 9.21E-05 9.21E-05 
Carbazole 82 I.OE-06 70 2.08-Q2 35.00 35.00 l.75E-03 1.758-03 
Chloroform 82 J.OE-06 70 6.18-03 114.75 114.75 I.OE-QI•,(I) I.OE-01*,(1) 
Chrysene 82 t.OE-06 70 3.08-02 23.33 23.33 1.17E-03 t.t7E-03 
Dibenzo(a,h)anthracene 82 J.OE-06 70 6.4E+OO 0.11 0.11 5.47E-06 5.47E-06 
Indeno(l,2,3-c,d)pyrene 82 I.OE-06 70 1.48+00 0.50 0.50 2.50E-05 2.50E-05 
Pentachlorophenol 82 J.OE-06 70 1.28-01 5.83 5.83 l.OE-03• l.OE-03• 

Pesticides: 4,4-DDD B2 t.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 1.038-04 J.OJE-04 
4,4-DDT B2 1.08-06 70 3.48-01 2.06 2.06 l.OJE-04 1.03E-04 
alpha-Chlordane 82 J.OE-06 70 1.38+00 0.54 0.54 2.08-03• 2.0E-03• 
gamma-Chlordane 82 1.08-06 70 1.38+00 O.S4 0.54 2.0E-03• 2.0E-03• 
Heptachlor epoxide 82 J.OE-06 70 9.1E+OO 0.08 0.08 2.0E-04• 2.0E-04+ 

Metals: Arsenic A I.OE-06 70 1.8E+OO 0.39 0.39 1.94E-05 1.94E-05 
Beryllium 82 1.08-06 70 4.3E+OO 0.16 0.16 8.14E-06 8.148-06 

•"" final MCL 
(I)- MCL for total tribalomcthancs 
(2) =Effective July 30, 1992 
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IPPEIDIIB Tables 

URS 

Table 22-3 

Chemicals Detected in the Confirmation Soil Sample Collected 
from 5.5-6 ft Depth on June 9, 2004 

SWMU 76 

Chemical Result Reporting Limit Region 9 PRG 
(mg/kg) (mg!kg) (mglkg) 

Ethylbenzene 0.00831 0.054 8.9 

Gasoline Range Organics 0.069 0.54 62 

Methyl tert-butyl ether 0.0161 0.054 

Xylenes (total) 0.057 0.054 270 

Percent Moisture (%) 6.8 0.1 

J = Estimated concentration below the reporting limit 

Q:l1616\9434\cannon_hswa_nfrap\nfrap1apb.doc\27-Sep-04 IOMA B-142 



APPEll liB 

Table 23-1a 

Concentration (mg/kg) of TRPH 

SWMU 83 

Tables 

. . . ·-· ., .. .. . . ...... . . 
BOREHOt~:··: ..... ~. : . .. .. . CM:ffiON ............... "· '.' l>Emi · .::. CHEMICAL 

NUM8.£R.· ...... '.'.·.·.-~ . .'. · . .'.:.·_-·· ... NtiMBF.R . . .......... · .. :.:· .· ... (li~f··. ......... TRPH 

1 

2 

3 

CAN083-SUM1-04lA 
CAN083-SUMJ -042B 
CAN083-SUM1-o43C 
CAN083-SUMI-044D 

CAN083-SUM2-()41 A 
CAN083-SUM2...()428 
CAN083-SUM2-043C 
CAN083-SUM2-044D 

CAN083-SUM3-()41 A 
CAN083-SUM3-042B 
CAN083-SUM3-043C 
CAN083-SUM3-044D 

0 
2.5 
5 
10 

0 
2.5 
5 
10 

0 
2.5 
5 
10 

3400 
3800 
41 

<10 

1600 
5000 
40 

<10 

1200 
<10 
<10 
<10 

Duplicate samples or Jabora1ory rqJeat tamples arc presented only if they arc different from the 
original sample and not ~cctcd. 
1 = catimatc 
R = rejected 

U = not dc:tccted at CRQL 
UJ - estimated u non-detect 

atCRQL 

Source: LRL Sciences, Inc., 1993 

URS Q:\1616\9434\cannon_hswa_nfrap\nfrap1apb.doc\27-Set:HJ4 /OMA B-143 



m 
Bo~~u; ·= SAMPLE 

~YUJtltd : <$~. Dl7m ·AuN!Nvr4. lJAllllN ~T CHI{~ illlOH NliMRit 
(CANcm.stJMi creeo .. 

. . . . .... 
I 1.QS1A 0 6250 514 0.27 1.6 (j 1 10.2 J 4%80 1..0528 2.5 7210 227 0.~ 2.3 6.1 1 1.2 J 5900 

I-0:53C s 13600 74 0.7 3.9 9.9 IO.S J 10400 
1-0540 10 7160 2170 0.47 1.3 u 3.3 J 6.9 J 4180 

(A 
0 
c .., 
(') 
(I) 

r 
:;a 

"'C r AI 

2 2.QSIA 0 5780 260 0.21 I.S 3.4 1 13.7 J 3690 2-0528 2.5 15800 95.4 O.Sl 4.S 12 12.7 11700 
2..()53C s 1!1100 68.2 0.69 3.5 10.6 10.4 1 10700 (QAO) 2-7SJC s 16400 129 0.77 s 13.2 6.2 11900 (QCD) 2-SSIC s ll300 14.6 0.63 3.1 S.9 11 J 9S60 
2-0540 10 1470 1140 0.58 1.6 3 J 7.4 J 4540 

(A(Q 
(') (I) 

a;· ..a. 
:::s 0 

0 (') .... 
~ (I) 

N 
~ til 

~ :::s 
~ p 
:::> 
:::> ..a. 
0 

? (Q 
:::r (Q 

~ (..) 

1:::> 

iii 

l 
:'. 

3 3-0SIA 0 8180 233 0.46 3.3 11.8 18 J 8550 3-0S:ZB 2.5 7720 133 0.28 1.9 4.9 J 8.3 I 4890 3-053C 5 15700 u 68.4 0.72 4 11.3 11.5 l 11700 3-0540 10 11000 4S.S 0,51 2.6 8.6 ] 8.4 I 7660 
Backsroun<l (95~ UCL) (I) 10540.00 642.00 0.73 4.S 12.50 13.00 1970,00 
NOTES: 

Duplic4te ~&mplct (QAD) or (QCD) f1Ut!Pin are p~ only if !hey arc differcm fnmt the orlJinal sample and not rejected. 

U indicates that the compound wu lnlllyzod Cor, but noc dcteded at or abc\'e !he ftancbrd limit. 
J indi<:at"' and eatimalecl value. 
UJ indica1ea tho compound wu &nalyzt.l for but noc dclectcd. The oamplo qu.W.if10ation Umit or rcportod detc<:tion ~mit iJ an estlmatecl quantity. 
*R indic:Ea that the data was rejected becauae oC quality eontrolmeuurcs. 

Boldt.a l.ndkates • detectloa abcrre the 9S'Ao UCL backgromd level. 
II> 

"8-
0. Only data for metals dCICCted above bacl:gi'CIIInd il p:Mened. 
0 

f?; 
2:: 
11> 
'i' 
0 ... 
0 
~ 

to 
I ...... 
~ 
~ 

: 

.t.:E..ul 
. ... '" 

5 J 
1o.:l J 
7.4 J 
7.1 J 

9.6 J 
10.4 1 
7.6 ] 

6,7 
1.6 1 

7.2 1 

36.8 J 
5.6 1 
7.3 I 
5.2 J 

25.80 
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0 
:::s 
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t:C 
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+:-. 
VI 

Do~ 
s.dm.E · .. s.W..L'i 

iNR;m. 
., 

NtiMBDt l DErm ~~ MaCUJi.v . r<n"Aslin.M SrtVEk ZINc N'tiitmEt : 
(CANOs~stiM) ' (rete) :; 

I l-OS IA 0 lOS 1 0.01 J 8.6 1050 1.1 UJ * l-0528 2.5 239 u 0.01 u 8.9 1210 J 3.4 J * I..OS3C 5 Ill 1 0.01 u 10.3 2370 1 0.86 UJ * I..Q54.D 10 56.2 J 0.02 u 6 1210 J 0.95 UJ 2.2.5 

2 2-0SIA 0 93.6 1 0.01 u 6.6 1030 0.84 UJ 13.9 2-0528 2.S 175 J 0.02 u 11.1 2370 0.!6 U1 * 2-0SJC .s II J J 0.02 u 9.5 2810 o.ss UJ 82.1 (QAD) 2-7SIC 5 131 J 0.15 11.4 2160 0.41 u 31.6 (QCD) 2-BSIC 5 106 J 0.01 u 10.4 2190 0.92 UJ 30.1 
2-0S4D 10 63.2 J 0.02 u 5.6 1320 0.93 UJ * 

3 3-0SIA 0 l71 J 0.02 u 7.6 lSOO 0.92 UJ 231 3-0528 2.5 so J 0.02 u 6.1 ll20 0.91 UJ • 3-053C s 149 J 0.02 u 10.4 2320 0.87 UJ 36.S 3-0540 10 99.9 0.1 u 6.9 IBSO 0.91 UJ ll.S 
Bac:kground (95" UCL) (I) 164 0.13 9.00 2572.00 2.20 21.90 
NOTES: 

Duplicate aampte. (QAO) or (QCD) tamploa aro pn~Kntcd only if they are different from the original samplt. and not rejected. 

U indicatea thal the ~ompound wu mllyzed for, but not detected at or above the ltl.ndatd limit. 
J indicate. and ottimatod value, 
UJ indicate. the compound wu analyzrd for but not detected. The aamplc quantifiCition limit or reported detection limit is an oltimatcd 
quantity. 
*R indioa1cl that tho data was ~ejected bccaute of quality control mcuu~. 

Boldface indicates a detection above the 95~ UCL background leYel. 

Only data for metab de(ecte<f above background i.1 prosertod. 
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:! 
1 ., 
c: 
"8-

~ 
rr 
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to 
I ..... 
~ 
0\ 

LOCATOR CAN083-8305..0000 
0398670001SA 

CANil83-830S-0005 
0398670002SA 

CAN083-8305-00lo --cANOSJ-8305-8362111 . -CAN08l-8JOS-Od15 CAN083-830S-0020 
039867000SSA 

12113194 

LAB SAMPLE NUMBER 
COLLECT DATE 

0398670003SA 0398670008SA 0398670004SA 
12113194 

Result RL 

en 
0 c 
c:; 
CD 

Volatile Org1oia ()lglkg) 

Aceronc roYooo ,.,31 ic". < 
2-Butanonc (MEK) 57 3 __, < 
Methylene cbloridc 1 toS 2.1 
Toluene :;1.<-t'6 < 

Stmlvolatllt Orgaola (~'&~kg) 
Bcnzo(a)anthraccne ~. 2,...! 
Benzo(a)pynenc J ,'I) z_! 
BeRllo(b)Huoranthenc u :~ I 

64 

78 
120 :E - DcRliO(g,h,i)pcrylcnc 

0 ~ Chryscnc {.a 2 \ 
58 

~ cg Fluoranlhcne ~;2 S 0 

I» ~ 
.., 0 

lndeno(l,2,3-cd)pynenc Ct ,'2. \ 
PhenanthRne 1 'b o::> 

9- -0 0') 

-< c. 
.SD 
~ 
U) 
U) ....., 

Phenol \ 'Cooo 
Pynene Q -:,oO 

Mellis (mJII<g) 
Aluminum 
Arsenic 
Bllium 
Beryllium 
Cadmium 
Calcium 
Chtomillm 

84 

160 

58 
73 
< 

130 

10800 
3.2 

92.6 
0.44 

< 
8660 
II 

II 
II 
5.4 
S.4 

360 
360 
360 
360 
360 

360 
360 
360 

360 
360 

lO.S 
0.54 
1.1 

0.22 
0.51 

2l.S 

1.1 

12113194 
Qual Result RL 

u < 
u < 
J 1.9 
u < 

< 
< 
< 

< 
< 

< 
< 
< 

u < 

< 

&450 
2.4 

83.8 
0.41 

u < 

95400 
7J 

II 
II 
s.s 
s.s 

370 
370 
370 
370 
370 

370 
370 
370 
370 
370 

\1.1 
0.55 
1.1 

0.22 
0.55 
22.2 

1.1 

12113194 12113194 
Qual Result RL Qual Result RL 

U 3.4 II < II 
U < II U < II 
J 4.2 5.6 J < 5.6 
U < H 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 < 370 
u < 370 u < 370 
u < 370 u < 370 

798(1 22.6 12H) 21.6 
2.6 0.56 2.7 0.56 
633 2.3 454 2.3 
0.54 ().45 0.37 0.45 

u < 1.1 u < 1.1 
135000 45.2 132000 45.2 

5.3 1.3 3.1 2) 

12113/94 
Qual Result RL 

u J.l 
u < 
u 3.6 
u 1.4 

u < 

u < 
u < 
u < 

u < 
u < 
u < 
u < 
u < 
u < 

1570 

2 
J 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 

l\.3 
1.1 

1.1 
0.23 
0.56 
22.6 
l.l 

Results presented here arc only those cbemicals which were detected at least once at this SWMU and have passed data review. 

J • Estimated value. 
R • Rejeeted value. D • Sample was diluted for analysis. 
U • Nondcteeted value. RL- Reponing Limit. 
111 Duplicate for prceeedin& sample number. 

Qual Result 

< 
u < 

4.5 
< 

u < 

u < 
u < 

u < 

u < 

u < 
u < 

u < 
u < 
u < 

5530 

I 
234 

< 
u < 

233000 
< 

RL 

II 
11 
5.7 
5.7 

J80 
380 
380 
380 

380 
3&0 
380 
380 
380 
380 

51.3 
O.S7 
5.7 
1.1 

2.9 
!IS 

5.7 

Qual 

u 
u 

u 

u 
u 
u 
u 
u 
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u 
u 
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0 
:.;. 

ai 
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:i 
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~ 
"0 
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~ 
0 
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t::ti 
I ...... 

.j::. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

(/) 
0 Metals (mglkg), cont. 
~ Cobalt g Copper 
• • Iron 

:E Lead 
O "'tJ Magnesium 
0 ~ Mllllganesc 
~ CD Nickel 
D) "-' Potassium 
Q_ a Vanadium 
O en Zinc 
'<"' TRPH (mglkg) 
Q. Total Recoverable 
~CD Petroleum Hydrocarbons 
..a. 
(Q 
(Q ..... 

CANOsJ~SJOS-41000- CAN08J..8305..000S CANOSJ.8305-oO I 0 CANOSJ.8305-836:Z1w -CAN083=830S:00!5-
039867000JSA 0398670002SA 03986 70003SA 0398670008SA 0398670004SA 

12113/94 12113194 12113194 12113194 12113194 
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 5.2 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 
!57 1.1 85.6 1.1 106 2.3 95.1 2.3 116 1.1 
9 4.3 8.7 4.4 5.9 9 J s.s 9 J 7.3 4.5 

1800 539 1430 554 1400 1130 1210 1130 1840 S65 
19.8 1.1 15.9 J.l 17.1 2.3 16.4 2.3 19.5 1.1 
23.3 2.2 17.3 2.2 16 4.5 14.6 4.5 17 2.3 

325 43.1 < 44.3 u < 45.2 u < 45.2 u < 45.2 u 

Results prcscnccd here an: only those chemicals which were detected at least once at this SWMU IUid have passed data review . 
.. t .. tl l" A ...... -~· 

J • Estimated value. 
R • Rejected value. D ~Sample was diluted for analysis. 
U • Nondetected value. RL • Reporting Limit. 
(IJ Duplicate for prccccding sample number. 

I • • 
I~ 

(/) 
c 

CAN083-8305-00l0 
0398670005SA 

3 
3 
D) 

12113194 
Result RL Qual -< 

0 ..... 
3.4 5.1 J (") 
< 11.5 u 

4040 51.3 

0 
3 

"C 
2.2 0.57 

5830 liS 
40.3 S.1 

< 22.9 u 

0 
(/) c -i 
== ::s D) 3: Q. 2: Ill CD 

852 2860 
14.4 S.1 
8.9 11.5 

c: c "" CQ CD W 
w co ~ 

0 D) -CD 
< 45.8 u Q. 
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"' -g. 
c. 
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i 
0 
~ 

IJ:j 
I ....... 
~ 
00 

C/) 
0 c 
(:; 
~ 

~ "0 
0 D) 

~~ 
D) w 
., 0 
9- ..... 
(') CJ) 

~ c. 
SD .. 
CQ 
CQ ...... 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Orgaaics (p.gfkg) 

Acetone 
2-Butanone (MEK) 
Methylene chloride 
Toluene 

Semivolatile O'"'aalu (pgfkg} 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Benzo(g,h,i)petylene 
Chrysene 
Fluoranthenc 
lndeno(l,2,3-cd)pyrene 
Phenanthrene 
Phenol 
Pyrene 

Metals (mgfkg) 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

CANOSJ-8305..0025 
0398670006SA 

CAN083-8306-0-000 --cAN083-8J06.0005. - CAN083-8306-00 10---cAN083-8J06-836 fm 
0398670010SA 0398710016SA 0398710015SA 0398670009SA 

12113194 12113194 12/13194 12/13194 12113194 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 12 
< 12 
< 5.8 
< 5.8 

< 380 
< 380 
< 380 
< 380 
< 380 
< 380 
< 380 
< 380 
< 380 

< 380 

5290 23.1 
1.1 0.58 
133 2.3 
< 0.46 
< 1.2 

180000 46.2 
5.2 2.3 

u < 

u < 
u < 
u < 

u 85 
u J2Q 
u 160 
u 75 
u 99 

u 120 
u 68 
u 48 
u < 
u 110 

8240 
2.6 
207 

u 0.45 
u < 

72000 
7.4 

II 
II 
5.7 
5.7 

380 

380 
380 
380 
380 
380 

380 
380 
380 
380 

I 1.4 

I. I 
1.1 

0.23 
0.57 
22.9 
1.1 

u < 

u < 
u < 
u < 

< 

1 < 
J < 

< 
< 
< 
< 

J < 

u 1700 
< 

6810 
2.4 
102 

0.49 
u < 

75400 
6.2 

II 
II 
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 

U < II 
u 1.5 11 
u < s~ 

u < 5~ 

u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 

59 370 
u < 370 

8790 22.7 
I.S O.S1 
538 2.3 
0.62 0.45 

u < 1.1 
161000 45.4 

3.9 2.3 

u < 11 
J < 11 
u < 5.7 
u < 5.7 

u < 380 
u < 380 
u < 380 
u < 380 
u < 380 
u < 380 
u < 380 
u < 380 

< 380 
u < 380 

7230 22.8 
2.2 0.57 

1360 2.3 
0.57 0.46 

u < 1.1 
173000 45.7 

4.1 2J 
Result! presented here are only those chemicals which were detected at least once at this SWMU 111d I! ave: passed data review. 

J • Estimated value . 
R • Rejected value. D z Sample was diluted for 111alysis. 
U "'Nondetected value. RL • Reporting Limit. 
!I) Duplicate Cor prccectling sample number. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

en Metals (mglkg), cont. 
0 Cobalt 
~ Copper 
(') 
e» Iron 
• • Lead 

~ '"tJ Magnesium 
0 ~ Manganese 
~ «» Nickel 
Dl ,a:. Potassium 
Q. S, Vanadium 
I 

0 en Zinc 

~ TRPH (mzlkg) 
SO Total Recoverable 
...11. Petroleum Hydrocarbons 
CD 
CD 
...... 

CAN083-8305-{)025 CANOSJ-8306-GOOO CANOSJ-8306-000S CANOSJ-8306-0010 CANOSJ-8306-8361 hi 
0398670006SA OJ98670010SA 0398710016SA 039871001SSA 0398670009SA 

12113194 12113194 12113/94 12113194 12113194 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

1.2 2.3 J 3.2 1.1 4 1.1 2.7 2.3 2 2.3 J 
3.S 4.6 J 6.6 2.3 5.1 2.3 3.8 4.5 J 4 4.6 J 

3130 23.1 7530 11.4 6640 11.4 5280 22.7 4660 22.8 
l.S 0.58 7.5 0.57 6 0.57 J 4.9 0.57 J 5.4 0.57 

16400 46.2 2660 22.9 2360 22.7 4970 45.4 4860 45.7 
27.2 2.3 123 1.! 86.1 I. I 71.8 2.3 68.1 2.3 
7.2 9.2 J 8.1 4.6 8.9 4.5 8.3 9.1 J 5.8 9.1 J 
883 1160 J 1330 571 1370 568 1440 1140 1240 1140 
17.1 2.3 15.9 1.1 14.7 1.1 12.1 2.3 11.5 2.3 
7.4 4.6 18.2 2.3 15.1 2.3 14.3 4.5 11.6 4.6 

< 46.2 u 127 45.7 < 45.4 u < 45.4 u < 45.7 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- Nondctccted value. RL • Reporting Limit. 
(t) Duplicate for precccding sample number. 
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; LOCATOR CANOIIJ.SJ06-00IS CAN08 ... 306-0020 CANOII).8306-0025 I LAB SAMPLE NUMBER 0398710014SA 0398710013SA 0398710012SA • COLLECT DATE !2/13/94 12/13/94 12113/94 Iii Result RL Qual Result RL Qual Result RL Qual Oj Volatile Organics (Jlglkg) 
Acetone < 11 U < 11 U < 11 U (J) 2-Butanone (MEK) < II U < II U < II U c Methylene chloride < 5.6 U 4.5 S.S J < 5.6 U ~ Toluene < 5.6 U < S.S U < 5.6 U 1» Semlvolatile Organics (p.glkg) -< ~ Benzo(a)anthraeene < 370 U < 370 U < 370 U S. ~ Benzo(a)pyrcne < 370 U < 370 U < 370 U ~ g 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 (J) § ';j 0 c! Fluoranthene < 370 U < 370 U < 370 U ::E C. 2: ~ ~ Indeno(l,2,3-cd)pyrene < 370 U < 370 U < 370 U ~ ~ ~ ~ 0 Phenanthrene < 370 U < 370 U < 370 U oo S, Cf ~ ~ ~ Phenol < 370 U < 370 U < 370 U CN n ~ g; -<" Pyrcne < 370 U < 370 U < 370 U (1) ~ g. Metals (mglkg) 

c. ~ ~ Aluminum 6480 11.2 4 750 II. I 7440 11.1 ~ 
1
g ~ Arsenic 0.96 2.2 J 0.67 2.2 J 0.56 2.2 1 2. ~ ....,. Barium 620 1.1 J 75 .I 1.1 J 377 1.1 1 (;; 1~ Beryllium 0.42 0.22 0.3 I 0.22 0.4 0.22 3 ~ Cadmium < 0.56 U < 0.55 U 0.46 0.56 J "C ~ Calcium 86400 22.4 85700 22.2 62300 22.3 m "8. Chromium 4.7 1.1 4 1.1 S.J 1.1 ~ Results presented here are only those chemicals which were detected at least once at this SWMU Ki 
C' and have passed data review. W J =Estimated value. ~ R .. Rejected value. D .. Sample was diluted for analysis. ~ U .. Nondetected value. RL = Reporting Limit. 

-1 (ll Duplicate for prcceeding sample number. 
I» ~ 
= I 

-

..... 

CD 
VI 

0 
0 
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I LOCATOR CAN083-8306..001S CAN083-8306..0020 CAN083-8306..o025 
LAB SAMPLE NUMBER 0398710014SA 0398710013SA 0398710012SA ~ COLLECTDATE 12113/94 12113194 12113/94 3 

Result RL Qual Result RL Qual Result RL Qual ~ Metals (mglkg), cont. .:< (I) Cobalt 2.6 1.1 1.8 l.I 2 1.1 0 0 
~ 

c Copper 2.9 2.2 2.1 2.2 J 2.7 2.2 (") g Iron 5030 11.2 3830 11.1 5540 11.1 ~ • • Lead 3.8 1.1 2.8 1.1 J :Z.8 1.1 I "t'S :E "'tt Magnesium 2940 22.4 3080 22.2 4520 22.3 ,.. g -t 0 
V# :::J DJ o D.l Manganese 67.9 1.1 41.3 1.1 50.9 1.1 :E c. !2: c.tC . 
:::oo til CD 

=E CD Ntckcl 6.S 4.5 5 4.4 6 4.5 :::. II.) ~ ~ Potassium 1670 560 1280 555 1780 556 ; ~ Cf 8 9- ~ Vanadium 11.1 1.1 10 1.1 12.9 1.1 W ~ t:f * ~ en Zinc 12.6 2.2 8.8 2.2 13.3 2.2 CD' ~ C. TR.PH (mg/k&} 
C. !J' ~CD Total Recoverable < 44.8 U < 44.4 U < 44.5 U :::s 

~ ~ 

(/) g <0 Petroleum Hydrocarbons 
o I U) 

-· 
ir ...._. Results presented here are only those chemicals which were detected at least once at this SWMU (I) ~ ~~~~~ 

D.l { 1 .. Estimated value. -5 ~ R = Rejected value. D • Sample was diluted for analysis. CD' i U"" Nondetcctcd value. RL .. Reporting Limit. til ~ 
(I) Duplicate for precceding sample number. ~ 
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~ ~ 
Ill Residential Soil · Industrial Soil ;· Chemical Maximum Detected Risk-Based Exceeds Estimated Risk Risk-based Exceeds g 

Concentration Concentration( 1) RBC? Risk Type Concentration(2) RBC? o ..... (mglkg) (mglkg) (mglkg) 3: Acetone 0.0034 7,800 NO ~ ~ 2-Butanone(MEK) 0.0015 47,000 NO §' ~ Methylene Chloride 0.0045 8S NO 3 
~ Toluene 0.0014 16,000 NO 

0 :E Benzo(a)anthracene 0.085 0.88 NO g o Benzo(a)pyrene 0.12 0.088 YES 1.36 x 10-6 Carcinogenic 0.39 NO CJ'J £ ;t 0 :E I:T ~ Benzo(b)fluoranthene 0.16 0.88 NO :S: ~ (6" e: Benzo(g,h,i)perene 0.075 0.88 NO c: ~ ~ e 9- Chryscne 0.099 88 NO ~ g N § ~ Fluoranthene 0.16 3,100 NO Ill I:T "' '< 
-

!f Q. lndeno(l,2,3-cd)pyrelene 0.068 NA(a) 0 ~ Cl) 
::0 &r w Phenanthrene 0.073 NA(a) OJ " ..a. g <D Phenol 1.7 47,000 NO £? I (D 
"' ~ """" Pyrene 0.13 2,300 NO 0' 1;a, Cadmium 0.46 39 NO ..., ~ 
::0 ~ (I) EPA Region HI Risk-Based Concentrations for Residential Soil (EPA 1994). l}l ~ -· ~ (2) EPA Region Ill Risk-Based Concentrations for Industrial Soil (EPA 1994). g. ! (a) Not Applicable: EPA has not established a toxicity factor for these chemicals, so RBCs could not be calculated. ;a g 
-· ~ 
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LOCATOR 

LAB SAMPLE NUMBER 

COllECT DATE 

CANotl..otll.otOt 

0313810001SA 

09122193 

CAHm.otJiolot~ 

0313810002SA 

09122193 

CANotl.Onl-1000 

0312140010SA 

09/13193 

CANotWtll-0000 

0314020018SA 

09113/93 

CAI"fotJ.Ofll.OOOl 

0312140011SA 

09/ll/93 

CANH1·01ll~OCIO 

0312140014SA 

09113193 
~ault lL Qwil 1\cnllt 1U. (l\lal lnult kL Qu.t 1\1Nh U. Qutl J.ault IU. Qval kesu!l PJ. 

Vol ollie Orttonles (uJ:!Ic~) ~. \ \/?~-~- --- - -

1,2-Dlchloroe1hlllC o. o1 i '-/ <('..; < 5.3 u < 5.3 u < 5.4 u < 5.6 u 
l!thylbenzene IO~Oo · 1.5 5.3 J < 5.3 U < 5.4 U < H U 

Tolucnc ;;t'-\'C 7.5 5.3 < 5.3 U < 5.4 U 1.1 5.6 
Xylenes (tot.ol) 11>2.- 7.2 5.3 < 5.3 U < 5.4 U 1.6 5.6 

Semlvoladle Orranles (ug/kg) 

Anthracene ~ ?~O'-' < 360 u ., Benzo(a)anthraccne (J , '2. \ 190 360 

I» Benzo(a)pyrone 0 . ~ 2 \ ,210 360 

CQ Benzo(b)fluonnthene (j, 2 I 460 360 
CD _ Bcnzo(J.h,l)perylene 130 360 
..a. - Butyl benzyl phtholote ,;JL\J 140 360 

S, - Carbuole ,:: '"{ < 360 

~ Chtysene CJ.L.\ 
u 

Di-n-butyl phthalate U.oO 0 
Fluoronthene ZZ-50 
lndeno(l ,2,3-<d)pyrene & ' '2.. \ 
Phenanthrene I 'b 0 0 
Pyrone J::O? 

Mchlb (mglka) 

Aluminum 

300 360 

73 360 

490 360 

130 360 

220 360 
450 360 

6080 10.6 5670 10.6 5070 10.8 8100 

(I) Reiults pr.sented here are only those chemicals whtch wo,. detected otl .. st once 11 this SWMU and have passed data ttvtew. 

J • Eatimated value. 
R • Rejected value. 
U • Nondetectecl value. 

QUAL-Qualification 
RL • Reporting LlmiL 

11.2 

350 
180 350 

220 350 
490 350 

120 350 

110 350 

350 

280 350 

350 
540 350 
120 350 
340 350 

500 350 

6040 10,6 
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LOCATOR. ~,.... CAJrf09S.onloOOCIJ C4Nit2-41t21-0000 CANotWt2UOOO CAN"2 .. f21-100l CANotZ-IPfU-0000 3 
LABSAMPLENUMBER 0313110001SA 0313110002SA 0312140010SA 0314020018SA 0312140011SA 0312140014SA ~ 
COLLECTDATE 09!22193 09f22193 . 09/13193 09/13"13 09113/93 09/13193 -< 

Rtl\ll lU. Qual llnuk kL Qual blurt kl. Qual ~It U. Qllll Jleslllt JI.L Qu1l l\ewlt RL Q~! 

0 .... 
Antimony < 6.4 U < 6.4 U < 6.5 U < 6.7 u < 6.4 u C') 

(/) ~ Arsenic . 2.3 0.53 2 0.53 2.2 0.54 2.4 0.56 2.5 0.53 i5 
O ~- Barium < R < R 198 1.1 83.6 1.1 96.6 1.1 3 
C Beryllium 0.46 021 0.46 0.21 0.29 022 063 0.22 0.47 0.21 -· 
~ n n - Codrnlum 1.6 0.53 0.59 0.53 1 0,54 < 0.56 U < 0.53 U Cl 
~ Calcium 58200 21.2 58300 21.3 72500 21.6 6450 22.5 17000 21.2 Vi 

. ·- Cbromlum 12.3 1.1 S.9 1.1 13.8 1.1 8.7 1.1 9.3 1.1 :::0 ::e "'C Cobalt 3.4 1.1 3 1.1 2.9 1.1 4.S 1.1 3.3 1.1 CO 
0 Cl Copper 14.2 2.1 S.1 2.1 6.9 2.2 6.7 2.2 6.7 2.1 (/) "t1 ;I 8. CQ Iron 6470 10.6 6020 10.6 12000 10.8 8560 11.2 7960 10.6 :E g. 0" 
:IIi:: CO -·'(~;. - ···- · - ... ·---· --~ 53 4.6 O.S3 64,3 5.4 1 8.4 0.56 12.5 1.1 :S:: CO (i)' 
Cl N MaSncsium ------- 21.2 1890 21.3 2810 21.6 1640 22.s 1470 21.2 C: C. N 
~ 0 .... ~ p 9- .... Manp11csc 216 1.1 122 1.1 135 1.1 210 1.1 199 1.1 CQ 0 ~ 

~ C') ~ Nlcb:l 7.S 4.2 6.6 4.3 8.2 4.3 8.4 4.5 u 4.2 N ~ Cl 
m -< Potwlum 1480 S30 1130 531 1490 540 1630 56! 1290 531 Z 
If Q. _ .. Silver 0.76 1.1 l 0.73 1.1 1 < 1.1 U < 1.1 U < 1.1 U m 
~ wCO Vanadium IS.! 1.1 16 1.1 13.1 1.1 IB.S 1.1 17.3 1.1 7 
§ ~ Zinc 39.3 2.1 13.6 2.1 72.6 2.2 19.3 2.2 44.9 2.1 (/) 

1::> ~ TPH (mlikl) ~ 
~ ~ Total Petroleum Hydrocarbons 674 42.4 47.6 42.5 278 43.2 < 44.9 U 58.2 42.5 C) 

1, Walcr Qvallly (pereenl) £ 
~ Water $.6 0.1 5.9 0.1 7.4 0.1 7.6 0.1 II 0.1 5.8 0.1 (/) 

~ (I) ResUlts p.-nted 1\Ct'i ue only those themicaiJ which wero deleeled at le .. l once at this SWMU and have passed data rovtew. 2, 
1J ••" 1- 4 --•".tlw • 

~ 1 • Eltimmd value. ~ 
0. R •llejec:td value. QUAL-Qualification 3 
~ U • Nondetec:ted value. RL •lleportlna Limit. "tt 
~ (j) m ~ 1 
0 
~ 

~ ~ 
I =' ....... -~ n ~ M 
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LOCATOR. ~ CANOft~a CI\Ntt2-4n+toto CANOt:&-otu-oeo2 CANDtl·otlUOOD 

LABSAMPLENUMBER 03140l0019SA 031ll400ISSA 03!4170001SA 03l4!70002SA 0313810014SA 
COLLECT DATE 09/13193 09/13193 091231!13 09123/ll3 09f221!13 

.._,, IU. QAI Jt.auh JlL QutJ JtCNk IU.. ~·I Result .tL o-.tl Jt. ... lt RL 

Volatile o,.. .. lu (usl1<1:) 

CJ) 1,2-0io:h1oroethane < S.3 U < 5.4 U < 5.4 U < 5,4 U 1.3 5.3 
O £1hy1bcnzcno · < 5.3 U < 5.4 U < 5,4 U < 5.4 U < 5.3 
C Toluene < 5.3 U < 5.4 U 1.6 !.4 J < 5.4 U 4.9 5.3 
<=; Xylcn01 (total) 1.4 5.3 I 1.7 5.4 J 2.5 5.4 I < 5.4 U 5.3 5.3 
~ Seoalvolod1o o,...ala (uc/k&) 

Anthroccnc < 360 U < 3SO U 70 350 
:::E 8CIIZO(o)llllolu1oecne < 360 U 440 350 800 350 g ~ ~~-· ·--.. --~~~::_.~~=-~.:..= .~--~~ _360 __ U 640_) 3SO 940 JSO 
g. CQ BCIIZO(b)tluoranlhone · --<""· 360 'IJ"---r4l50' 350 2100 350 
:r; (I) Bomo(&lo,l)perylcne < 360 U 330 350 J 450 350 
I» W Bul)'l benzyl pblloalate < 360 U < 350 U < 350 a s. c.rbuole < 360 U 38 3SO J 89 350 0 ,s::o. Cluysene < 360 U 560 350 940 350 -< Oi·D-bUI)'I phthllate < 360 U < 350 U < 350 
Q. Fluoranthenc < 360 U 600 350 1100 350 
!fJ lndeno(l,2,3-cd)pY"nc < 360 U 340 350 I 470 350 
_. Phcntlllhnno < 360 U 280 350 I 410 JSO 
~ l'yzene < 360 U 1200 350 2000 350 
,S::O. Metals (m&lk&) 

Aluminum 7610 10.8 5420 10.8 6570 10.8 6100 10.6 

(I) Results presented here ue only those chemTclfs whicll we,.. detected at lccst once a< this SWMU and have passed data review, 

J • Ertimatcd value. 
II. • Rejected ~oluc. 
U • Non4clectcd vtlue. 

QUAL-Qutlllleatlon 
RL • Reporting Limit 

CAf'fOPH,J5-CIOOl 

OJIJ810015SA 

09122193 

Qu•l llr5Uit RL 

< S.J 

u < 5.3 

1.5 S.J 

< 5.3 

lSO 
< JSO 

350 

< 350 

350 

v < 350 

< 3SO 

< 350 
v < 350 

< 350 

< 150 

< 350 

< 350 

6260 1D.6 
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~ I -Ill 
CJ) I~ c: 

LOCATOR 3 CAN1f2.ft1.1.1010 CA"OfutUo*2 CAN191-G9U-DOOO CA.NIWZ.OJUOOl CAl'IIOtl~MlS.OOGO CANOU·O'l5-<100l 3 LAB SAMPLE NUMBER 03 I 40200 19SA 031214001SSA 0314170001SA 0314170002SA 0313810014SA 031381001lSA I» 
COLLECT DATE 09/13193 09113193 09123/93 09123/93 09122193 09/22/93 -< Rnuh ... Quol ~-lt Jll. ~I 1\eNI\ ... ~I Ra~uJt ... Qu~ -~ ... Qoal RII!S'IIt Ill. Qu" 0 .... 

Antimony < 6.5 u l.7 6.5 J 5J 6.5 J < 6.4 u < 6.4 u 0 
CJ) Ancnic 2.6 0.54 2.7 0.54 2.4 0.54 2.1 0.53 2.1 0.53 ::T 

CD 
0 Barium 101 1.1 228 I. I 184 1.1 < R < R 3 c: B«yllium 0.54 0.22 0.5 0.22 0.51 0.22 0.42 0.21 0.4 0.21 "' .., 
(') Cadmium < O.S4 u 0.44 0.54 1 < 0.54 u 1.9 0.53 0.89 0.53 I» CD Calcium 12700 21.6 78400 21.5 58700 21.1 53000 21.2 56800 21.2 iii 
~ 

Chtomlum 8.1 1.1 9.1 1.1 5.7 1.1 13.9 1.1 5.3 1.1 :::0 
"U Cobalt 4.4 1.1 2.8 1.1 3.3 1.1 3.4 1.1 28 1.1 CD 

"""" 
0 , 
0 I» Copper 6.9 2.2 7.5 2.2 6.2 2.2 9.8 2.1 57 2.1 CJ) 

0 I» 

~ 
CQ Iron 7890 10.8 5910 10.8 6650 10.8 6300 10.6 5800 10.6 ~ ;:s. C" CD (D 
~ 

Lead 8.3 0.54 2D.9 2.7 5.8 0.54 37.5 5.3 5.7 0.53 s: CD 
I» Q, .., 

0 Maaneslum 1700 21.6 2650 21.5 2050 21.7 2220 21.2 2030 21.2 c N 
Q, 195 1.1 149 1.1 0' ~ 0 .... Mancanese 130 I. I 182 II 122 II (0 I :.> 0 ~ N .., ~ a; Nlclcel 8 4.3 7.1 4.3 8 4.3 7.S 4.2 6.1 4.2 I» §i ~ Powsium 1520 540 lllO 538 mo 542 1740 531 1270 lll z 

'i Q, Silver < 1.1 u < II u < I. I u I 1.1 J 0.92 1.1 J 
CD 

~ CD I» 
~ ~ Vanadium 17.7 1.1 16.9 1.1 17.2 1.1 17 I. I 14.3 1.1 

.., 
I 

" ~ Zinc 17.5 2.2 48.4 2.2 14.3 2.2 43.6 2.1 15.7 2.1 CJ) 
" 0 (0 c: 
I" (0 TPH(mcfkg) ;. "' ~ 43.2 159 43 I~ 

Total PeiiOieum Hydrocarbons 49 61.5 43.3 295 42.5 120 42.5 
WilEr Qualify (pcrcc11t) (') 

" CD 
~ Water 5.6 0.1 7.4 0.1 7 0.1 77 0.1 5.8 0.1 l.B 0.1 

CJ) ~ 2. iil (l) Results presented here arc only those chemicals which wert detected at least once at this SWMU and have passed data rcv1ew. 
~ .. CJ) -g. J • Estimated value. 

I» ~ R • Rejected value. QUAL-Qualification 

~ U • Nondetected value. RL • Reporting Limit. 3 , 
~ (D <> 
'i' (/1 
0 .... 
0 
~ 

t::d ... 
I» I .. -Vl -0\ CD 
(n 



a 1 
Ill 

(/) I~ c:: 
3 

LOCATOR CA.ff0t1.0t21... CANitWtZI-<1001 CUIOU..,JJ.OOII CAHOf'WtlJ.fltJI CAN09&-clt21·00ll CA~OU-Hli.OCUI 3 
LABSAMPLENUMBER 0313810003SA 0313110004SA 0313810005SA 0313810006SA 0313810007SA 0313810008SA _e,: 
CO!l.ECT DATE 09122193 09122/113 09122/113 09122/113 09122/113 09122/93 '< 

llalalt Q. QuaJ P.aull RL QIHI ~•uh RL Qu•f Jlelull JU. Qual Raul!: JU. Qud Jla\IJI Rl. Qllal a 
Vololllc 011••1•• (ug/1<&) 0 

Toluen< < 5.3 U 1.8 5.5 1 < 5.1 U 3.3 5.7 1 4.1 5.4 1 2.8 5.1 J :T ~ Semlvolotlle Olltnlu (ui/kll) (1)3 
C:: B•nzo(s.h,i)ptrylenc 

-· ~ Mttoil(mi/kll) 0 
Cl) Aluminum 6440 10.6 5160 11.1 4520 11.5 4540 11.4 2140 10.8 2320 22.1 : 

Antimony < 6.4 U < 6.6 U < 6.9 U < 6.9 U < 6.5 U < 13.6 U :E Anetllc 1.9 0.53 2.2 0.55 1.4 0.57 0.56 1.1 1 0.58 0.54 0.53 1.1 1 ~ -t 0 ~ Barium R R R R R R (/)"'C til &. CQ 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 5!:: ~ Cl> Cadmium 1.3 0.53 1.2 0.55 1.6 OJ? 0.67 0.57 1.1 0.54 2.3 1.1 S:: i;' Cl> 
til ~ Colelum 79800 21.3 89200 22.1 103000 23 62800 22.9 72900 21.6 162000 45.4 C: Q, ~ 
Q,.., 0 Chromium 6.1 1.1 5.7 1.1 3.4 1.1 3.5 1.1 1.3 1.1 4.8 2.3 CD - 1 0 I - N 0 ~ ~ 0 (X) Cobalt 3.2 1.1 2.5 1.1 3 1.1 1.8 1.1 I 1.1 1 < 2.3 U _, C" <n - Copper 5.7 2.1 4.6 2.2 3.3 2.3 2.3 2.3 1.2 2.2 1 2.6 4.5 1 (I) ~ ~ Iron 5980 10.6 4710 11,1 3540 11.5 3210 11.4 1640 10.8 1280 22.7 C:: ~ Cl> Lead 5.5 0.53 5.4 O.SS 4.3 O.S7 3 0.51 1.9 0.J4 2.4 0.57 g' ~ '"..a. Mqneslum 2570 21.3 2210 22.1 3350 23 4020 22.9 3180 21.6 12600 45.4 C:: g CD Mansanese 121 1.1 196 1.1 94.2 1.1 49.7 1.1 26.2 1.1 19.7 2.3 ::1, I CD 

til iif ,r:.. Nlektl 6 4.3 5.9 4.4 4.8 4.6 4.1 4.6 l 2.1 4.3 l < 9,1 U 0 
~ POIIS$Ium 1110 532 1060 553 1430 575 1080 571 498 540 l 221 1130 l Cl> ~ 

(/) ~ (I) Results presented here arc only thOse chemicals which were detected alleasr once at this SWMU and have passed data review. 0 5 
-l J • Eotim11ed value. (/) ai R • Re]ecled value. QUAII-QuallfiCIIIon til ~ U • Nondeteeted value. RL • Reponing Limit 3 c. 
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~CD 
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(Q 
CD 
N 
0 -(X) 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Sliver 

Sodium 

V~nadium 

Zinc 

TJ'H (ID&Ikl) 

Tolll Petroleum Hydrocarbons 

Water Quality (percent) 

Water 

CANHUMt.-. 

0313110003SA 

09122193 -- Ill. 

0.63 l.l 
. 164 $32 

u.s 1.1 

13.8 2.1 

64.2 42.6 

6 0.1 

Quol 

J 
J 

CAll-.-· 
0313810004SA 

09122/93 

~-· lL 

0.74 1.1 

< $$3 

u.s 1.1 

u 2.2 

< 44.3 

9.6 0.1 

Quol 

J 
u 

u 

CANit2..0nl..eGJI 

031381 000$SA 

09122/93 
Rnult lL 

0.91 1.1 

< S1S 

13.i 1.1 

10.4 2.3 

< 46 

ll 0.1 

Qod 

u 

u 

CA"ot2-4t2t.OOU 

03i3810006SA 

09/22193 ..... 
1.1 

< 

10.5 

8.7 

< 

12 

... 
1.1 
$71 

1.1 

2.3 

4$.7 

0.1 

Quol 

u 

u 

CAN'Gn-oll21-ot.ll 

0313810007SA 

09122/93 

P.aalt IU. 

0.73 1.1 

< S40 

S.J 1.1 

7.3 2.2 

< 43.2 

1.5 0.1 

(1) Results presented hero arc only those cllermC8ls whoch were dctcclcd at least once at thos SWMU and have passed data review. 

l• Estimated value. 
R • Rcjoctod value. 
U • Nonoctccted value. 

QUAL-Qualiftcat1on 
RL • llepontne Um1L 

Quo I 

J 

u 

u 

CAN0tl..f921-00d 

0313810008SA 

09122193 

llnvlt IU. 

l.S 2.3 

< i130 

11.2 2.3 

3.3 4.S 

< 4S.4 

12 0.1 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (uc/ke) 

Toluene 
(J) Stmlvolatlle 01'1tn1cs (uglkg) g llcnzo(J,h,i)pcoylene 
.., Mellis (mc/kc) S Aluminum 
• • Antimony 

:E Anenle 
0 \J Btll'lum 
0 ~ Bcoyllium i' (!) Cadmium 
D) W Calelvm 
Q. 0 Chromium 
' ..., Cobalt 
Q CD Copper 

'< Iron g. Lead 

~ Magnesium 
CD Mmsoncse 

~ Nickel 
Potassium 

CANttWtZI-0151 CAMOn-OfP-0004 CANm..tnUOOI CAMotl--Mll-000• CANefloOfU.OIO& 
0313810009SA 03121400!2SA 0312140013SA 0312140016SA 0312140017SA 

09122193 09/13193 09/13193 09/13193 09/13193 

~-'· 101. Q.~ .....,, IU. Quol ....... IU. ~ ,_,, It!. <l<>• Jtay\t IU. 

< 5.1 u 28 5.6 < 5.4 u < 5.4 u < 5.6 

360 u 

1890 11.4 8470 11.2 3370 10.8 7020 10.1 3850 22.3 
< 6.9 u < 6.1 u < 6.5 u < 6.5 u < 13.4 

0.31 0.57 J 2.3 0.56 1.9 0.54 2.1 0.54 2.2 0.56 
R 120 1.1 115 1.1 90.3 1.1 310 2.2 

< 0.23 u 0.6 0.22 0.3 0.22 0.54 0.22 0.3 0.45 
0.7 O.H < 0.56 u < 0.54 u < 0.54 u < 1.1 

52400 22.9 21100 22.3 54100 21.5 19400 21.6 131000 44.5 
2.6 1.1 8.5 1.1 2.8 1.1 7,4 I. I 2.1 22 
0.87 1.1 J 3.9 1.1 1.7 l.l 3.8 1.1 2.9 2.2 
1.2 2.3 J 6.2 2.2 2.2 2.2 6.4 2.2 2.1 4.5 

1700 11.4 1270 11.2 3460 10.8 7460 10.8 3800 22.3 
2.1 0.57 7.4 1.1 2.5 0.54 6.3 1.1 3.1 0.56 

2300 22.9 1150 22.l 1530 21.5 1580 21.6 2550 44.5 
38.4 1.1 115 1.1 49.3 1.1 176 l.l 58.4 2.2 
1.6 4.6 J 8.1 4.5 4.4 4.3 7.9 4.3 5.8 8.9 
319 HI J 1610 559 185 53& 1380 540 952 1110 

(I) Results presented herem only lhose chemicals whic:h were detec:tcd at least once ut this SWMU and have: passed data rev1cw. 

J • Estim1tc:d value. 
R • Reject<d value. QUAL-Quallflcatlon 
U • N'ondctected vaJue. RL - Repottlns Limi~ 

!i 
"' • • 

(J) I~ c 
3 

CA!\O,Z.Of24-0CI04 3 
0314170003SA D) 

09123/93 -< 
Q.ol Rno.alt OJ. Qo•l 0 .... 

("') 
u < 5.4 u ::::r 

(!) 

37 360 J 3 
c::;· 

6230 10.8 
D) 

u 9.4 6.5 iii 
2.5 0.54 ::a 

(!) -1 171 1.1 (J) "C D) 
J 0.41 0.22 

== 
0 tT 

u < 0.54 u 3: ::I. CD 
(!) 

80400 21.6 c Q, N 
~ J 5 1.1 CD .... I 

2.7 I. I N 0 ... .., tT J 5.5 2.2 (J) 
6200 10.8 c 
5.5 0.54 tT 

Ill 
2320 21.6 c 
114 1.1 ;. 

J 7.7 4.3 (") 
J 1420 539 (!) 

(J) 

S!. 
(J) 
D) 

3 
"C 
CD 
Ill 

= =r -CD en 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Silver 
Sodium 
v.,adlum 

Zinc 

TPH(mlil<IJ 
Total Peltolevm Hydrocllbons 

Water Qonlily (percent) 

Water 

CAN.....,1l...,. CAI<IIOMtl2- CANOt:HfU.OOOI CANotz.tn,J..00114 C'ANOU.ofD-<0001 
0313810009SA 0312140012SA 031214001JSA 0312140016SA Oli2140017SA 

09122193 09/13193 09/13193 0911)193 09/13193 ·- IU. Qud .... ,, IU. ().ol Ralllt IU. Qud .... ,, IU. ().ol """'' u 

0.96 I. I < 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 I. I 16.6 1.1 14.6 2.2 
4.4 2J 18.5 2.2 8.3 2.2 16.3 2.2 9.1 4.5 

< 4S.1 u < 44.7 u < 43 u < 43.2 u ( 44,, 

12 0.1 II 0.1 7 0.1 7.3 0.1 10 0.1 

(I) RCSIIIIS pn:senled here arc only those chemicals whiCh were dclccted at lout once at this SWMU and have passed data mlcw. 

1• Estimated value. 
R • Rejected value. 
U • Nonclec.cted value. 

QUAL-Quallflcatlon 
RL • Reporting Uonll 

!i ... • II 

(/) I~ c 
CAK09l.-09l4-00G_. 

Oli4170003SA 

3 
3 
~ 

09123193 -< ().ol Resl$lt IU. Q.ol 
0 ..... 

u < 1.1 u (") 
u < 539 u ::r 

17.8 1.1 
13.6 2.2 

CD 
3 c:;· 
~ u 44.8 43.1 iii 

7.2 0.1 ;;o 
(/) CD -1 :E ., ~ 0 0" 
3: ~ -CD CD 
C: C. N 
co ..... .j:lo. 
N 0 ~ .., 0" 

(/) 
c 
0" 
1/1 
c 
;. 
(') 
CD 
(/) 

& 
(/) 
~ 

3 ., 
(i) 
1/1 

= =' -CD 
en 



; ill 
:1 • Ill 

(J) I~ c: 
·~'!"-l"'1 ... ', .. 3 
LOCATOR ~ CU<ttWt.l-11 CA*n-on.wGll CAIIOOWIU0031 CAI"icm..on..uou CANot1-0tlf.OOSI 3 
LAB SAMPLE NUMBER 0314170004SA 0314170006SA 0314170007SA 0314170008SA 0314170009SA 0314170010SA Dl 
COWCTDATE 09123193 09123/93 09123193 09123193 09123193 0912319) -< 

Aomt OJ. Quo! -· OJ. Q.ol kllult OJ. ~· -k JU. 'lo•l -· JU. Quol Result OJ. Q\od 0 .... Vololfle OI'Jionlt• (uJI!I<I:) 
(') 

(J) Toluene < S.7 u < 5.6 u < 5.9 u < 5.5 u < S.6 u < S.l u ;:r 
~mlvol1dle Ortanles (uctJtll) CD 0 

3 c: Bcnzo(C,h,l)perylcne .., 
Mtllla(mctJ<II) c;· C') 

CD Aluminum 3840 22.& 3930 11.1 4470 23.6 2730 II 3300 22.4 2180 II Dl 
Antimony 12.2 13.7 J 6.2 6.1 J < 14.1 u < 6.6 u < 13.4 u 6.2 6.6 J 

(ij 

== 
Arsenic 1.8 0.57 1.7 0.56 1.1 0.59 0.96 0.55 0.93 0.56 0.59 0.55 " 0 "'C 

226 80.7 1.1 61.2 2.4 39.8 (J) 
CD -1 

0 Dl Barium 2.3 1.1 116 2.2 123 1.1 "C Dl 

~ 
cc Beryllium 0.3& 0.46 I 0.23 0.22 < 0.47 u < 0.22 u < 0.45 u < 022 u 

== 
0 tT CD Cldmlum < 1.1 u < 0.56 u < 1.2 u < o.ss u < 1.1 u < O.l5 u s: :::1. CP' Ul CD Dl Calcium 156000 45.5 62000 22.3 ISOOOO 47.1 71600 22.1 145000 44.7 77600 22 c c. N .., 

0 ,J:o. 0 c. .... Chromium < 2.3 u 3 1.1 < 2.4 u < 1.1 u < 2.2 u 7.2 1.1 CD 0' I "" I 
Cobalt 2.4 2.3 1.5 1.1 < 2.4 u < 1.1 u 1.6 2.2 I 0.78 I. I J N ~ a; (') ()I) .., tT j -< Copper 3.7 4.6 } 2.5 2.2 2.8 4.7 J 1.8 2.2 J ' 4.5 I 3.1 2.2 (J) c. Iron 3740 22.8 3700 11.1 2740 23.6 2110 II 2190 22.4 2190 II c: " ,!!> Lead 4.4 0.57 3.1 0.56 2.1 0.59 I.S 0.55 1.8 0.56 1.3 0.55 tT tr Ill :::1 ~ Mqnalum 3470 45.5 2540 22.3 10100 47.1 5430 22.1 8960 44.7 6890 22 c: :::1 

0 CD Manpnese 61.2 2.3 54.3 1.1 23.9 2.4 11.8 1.1 26.2 2.2 27.7 1.1 ;. I 
:::1 

CD :::r ,J:o. Nlclccl 7.7 9.1 I '·' 4.5 4.5 9.4 I 3.7 4.4 1 5.1 8.9 1 3.4 4.4 1 ,! C') PotaSsium 1190 1140 1360 557 667 I ISO J 628 m 611 1120 1 455 550 I CD 
iii' 

(I) Results p..,.nted hCno ~only lhOse d!Cmlca!s which were deleciCd atle1.11 once lllhis SWMU and have p1.1scd data noview. 
(J) 

% 2. iii' 
1• Esllmated value. 

(J) 'S. ., R·~valuc . QUAL-Qualification 
Dl '8- U • Nondctec«:d value. RL • Rcporllns Limit. 3 b. 

~ "C ..... CP' "' Ill CD 

~ 
0 
~ 

o:; ... 
IU I =-- -0'1 
CD - rn 



~ 

0 
'"" m 
~ 
~ 
5 
0 
I" 
::r 

I~ 
l 
"0 

i 
~ g, 
~ 
0 
lE 
to 
I -0\ 

N 

LOCATOR CAHOtUfJ..aoa C\Mm..,24-00JI CAM"Mn4-IOU CA.Not~ll CAN"2-"14-0NI CANOt2·Hl4-0051 
LAB SAMPLE NUMBER 0314170004SA 0314170006SA 0314170007SA 0314170008SA 0314170009SA 0314170010SA 
COIJ.ECT DATE 09123193 09123193 09123/93 09123193 09123193 09/23193 

kM!I'I IU. Qu.l Rnvlt IU. ~tl "-•11h kL Qutl I\11Uh IU. Qual Jlewll lU. Qo,.&l 1\cs~o~lt JU. Qu•l 

Sllvw < 2.3 U < 1.1 U < 2.4 U < 1.1 U < 2.2 U < 1.1 U 
(/) Sodium < 1140 U < SS7 U < 1180 U < SS2 U < 1120 U < SSO U 
O Vuwlium 15.9 2.3 14.1 1.1 18.8 2.4 6.9 1.1 11.7 2.2 10.4 1.1 
C Zlno 10 4.6 8.1 2.2 6 4.7 6.5 2.2 6.4 4.5 5.7 2.2 
(:; Tl'H (mc/k&) 

CD Total Petrolcwn Hydrocarbons < 45,5 U < 44.6 U < 47.1 U < 44.2 U < 44.7 U < 44 U 
Water Qaallly (pcrcnt) :e "'D Water 12 0.1 10 0.1 IS 0.1 9.5 0.1 11 0.1 9.1 0.1 

0 AI 
0 (Q 

~ CD 
AI en 
.., 0 
Q. ..... 
0 co 
-< 
Q. 
!D 
..I. 
(0 
(0 
.j:lo. 

~suit$ pmentcd here are only ihOseChemltlliwhich weiii detected atleait once at this SWMIJind have passed data review. 

1 • Estlllllled value. 
R • Rejected value. 
U • Nondctected value. 

QUAL-Qualification 
RL • Reporting Limit. 

i • Ill 

(/) I~ c 
3 
3 
AI 

~ 
0 ..... 
(") 
::r 
CD 
3 
c::r 
AI 
Vi 
::0 

(/) CD -f :e "t'J AI 0 C" 
:s:: :::l en 
C & N 
(0 ..... .j:lo. 
N 0 ~ .., C" 

(/) 
c 
C" 
Ill 
c ;. 
0 
CD 
(/) 

2. 
(/) 
AI 
3 

"t'J 
en 
Ill 
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=' -CD 
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01 w 

CJ) 
0 c: ., 
C') 
tl) 
" 

::e 
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0 
Q, 
~ 
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Q, 
• (') 

'<' 
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CD 
CD 
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LOCATOR 
LAB SAMPLE NUMBER 

COLLECT :lATE 

VtJI•IIIc OI'J:•nle> (ttfl/kg) 

Toluene 
Semivolatlle 00'1Uict (uJIIkl) 

Benzo(a,h,l)pel)'lene 

Metalt(m&ll<l) 

Aluminum 
Andmony 

"'0 Anenlc 
Cl Barium 

(Q 
Beryllium tl) 

...... Cadmium 

0 Calcium .... Chromium 
()C) Cobalt 

Copper 

ln>n 
Lead 

Maaneslum 

Mane-
Nickel 

Potassium 

C\- CAfi'OfJ.ftU.Ot11 C\lft92..,2$.0011 CAN-I CAN.,2-tn5-to41 

0313110017SA 031374001 SSA 0313740016SA 0313740017SA 03137400J8SA 

09122193 09122193 09122193 09/22193 09122193 

...... IU. Quo! laull IU. Quo! ..... IU. Quo! ..... RL Quol 1\csul\ IU. 

5.1 u < 5.7 u < 5.8 u < 5.5 u < 5.6 

4730 22.9 4540 11.4 3640 11.6 3340 11 3180 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 J 0.69 0.5$ 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 l 0.2 0.22 J 0.21 0.22 

1.9 1.1 0.98 0.51 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 4.3 1.1 

2.6 2.3 1.8 1.1 1.4 1.2 0.58 1.1 J 1.1 1.1 

3.4 4.6 1 3.5 2.3 1.9 2.3 J 12 2.2 1 1.7 22 

3900 22.9 4450 11.4 2260 11.6 2370 11 2280 11.2 

5.4 0.57 4.8 2.8 1.4 0.58 1.4 2.7 l 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 5 4,6 3.5 4.6 J 2.6 4.4 J 2.8 4.5 

1100 !ISO J 1360 569 601 519 669 549 463 562 

(I) Results prqented here"" only those chemtcals which were detected at least once at this SWMU and have passed data rcvtew. 

J • Estimated value. 
R • Rejected value. QUAL-Qualification 
U • Nondeteeted value. RL • Reporting Umlt 

I • • 
CJ) I~ c: 
3 

CAN"2·0!U.OO!!I 3 
0313740019SA Cl 

09122193 -< 
Quo! R"ut1 IU. Quo! 0 .... 

(') 
u < 5.4 u ::r 

tl) 

3 c:;· 
2490 !0.7 Cl 

u < 6.4 u iii 
J 0.41 0.54 J :::tJ 
l 28.9 1.1 CJ) 

tl) -1 
'tl Cl 

l 0.14 0.21 J ::e 0 tT 
< 0.54 u s: :::+ CD 

tl) 
32800 21.4 c:: Q, N 

2.l 1.1 CD 
~ 

0' I 
0.97 1.1 1 N ...loo ., tT 1 1.2 2.1 1 CJ) 
2550 10.7 c: 
1.6 0.54 tT 

3130 21.4 Ill 
c: 

32.5 1.1 ;. J 2.3 4.3 1 

1 428 536 J 
C') 
tl) 

CJ) 

2. 
CJ) 
Cl 

3 
'tl 
CD 
Ill 

D: 
=" -CD 
fn 
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en 
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CD 
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CD 
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LOCATOR 
!..All SAMPU! NUMBER 
COLLECT OA TI:: 

Silver 

Sodlwn 
Vonadlum 

Zinc 
rrH (llllfkll 

Tolll Peltolcum Hydroeubon.s 

Waltr Qua lily (percent) 
Water 

CAII-

03133100l7SA 

09122/93 

...... IU. 

2.3 2.3 

< 1150 
1$.9 2.3 

IO.S 4.6 

< 45.9 

13 0.1 

Quo! 

u 

u 

C\Net'Mt2UOJI 

03l3740015SA 

09122193 ..... IU. 

0.65 1.1 

< 569 
15.1 1.1 
10.6 2.3 

< 45.6 

12 0.1 

Qo•l 

I 

u 

u 

CAN"'l-0915-0ill 

03l37400l6SA 

09122/93 ,. .. ,, IU. 

0.64 1.2 

< 579 

10.9 1.2 

5.8 2.3 

< 46.3 

14 0.1 

CANtfZ~UOll C~otz..at2s.t041 

0313740017SA 0313740018SA 
09/22/93 09122193 

Qoul Rt$Ull IU. Quo! ... ~. IU. 

0.78 1.1 0.41 I. I 
u < 549 u < 562 

6.5 1.1 12.4 1.1 
6 2.2 5.8 2.2 

u < 43,9 u < 45 

0.1 II 0.1 

(I) 1\.tsu\IS p.U.nle<l bet<"' only lho" ehomleab whiehwtrt deteaei! r.ilWt once at llll• SWMIJ md have pas•ed data review. 

1• Esdmoted value. 
R • Rejected value. 
U • Nondetocted value. 

QUAL-Qualification 
RL • Reporting Limit. 
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Table 24-2a 

Comparison of Maximum Concentrations with RBCs {1) 

SWMU 92 

Maximum 
SamplelD Analyte Detected RBC(2) 
CAN092-0925-0000 I ,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 0.01 

CAN092-0925-0000 Benzo(b )fluoranthene 2.1 0.07 

CAN092-0925-0000 Bcnzo(g,h,i)perylene 0.45 NTF 
CAN092-0922-0000 bis(2-Ethylhexy l)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 
CAN092-0921-0000 Ethyl benzene 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-Q004 Toluene 0.028 2000 
CAN092-0921-0000 Total Petroleum Hydrocarbons (4) 674 1000 
CAN092-092I-OOOO Xylenes (total) 0.0072 20000 
CAN092-0922-0000 Zinc 72.6 2000 

NTF =No EPA Established Toxicity Factor 

(I) All units in mg/lcg 

(2) Risk-based concentration 

(3) EPA suggests 500-1,000 mgllc:g 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 ex~ed background appear in this table. 

Source: Woodward-Clyde, 1994 

Tables 

Maximum 

Detected 

Exceed RBC 

N 

N 
y 
y 
y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
y 
y 

N 
N 

N 

N 

N 

N 

N 
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Receptor/Pathway 

Occupational Worker {Surface Soil) 
- Dennal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Construction Worker (fotal Soil) 
- Dermal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Trespasser (Surface Soil) 
- Dermal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Table 24-2b 

Summary of Human Health Risks 

SWMU 92 

Average Exposure 

Cancer Subchronic Chronic 
Risk H.L H.l. 

8 X 10·1! 3 X 10"1 

4 X J0"9 6 x w·5 

7 X 10"11 r x ro·' 
6 x w·n 0.00 
4 x w·• 6 -;-l(r5 

6 X 10·ll 2 X 10_. 
9 x w-•• 2 X 10"' 
6 x w·•l 4 X JO.a 
3 x ro·u 0.00 
9 x ro·•• 2 ~0"' 

2 x w·•z 9 x w·•• 
s x ro·•• 2 X 10"5 

1 x w-u 4 X to·• 
1 x ro-12 0.00 
8 x w·•• 2;Io·• 

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 ro·• 2 X JO-'~ 

2 x w• 7 X JO·' 
4 x ro·• 2 x ro• 
3 x w·•• 0.00 
2 X 10-'~ 7 ;lo·l 

I X 10"11 5 X 10'7 

2 X JO·I 2 X to·l 

2 X 10"11 2 X 10"7 

I X 10'12 0.00 
2 x w·• 2;-Io-l 

2 x w·•• 1 x ro·' 
1 X to·' 2 x ro·' 

3 x w·•• 6 x ro·' 
2 X 10'11 0.00 
I X 10'1 2 -;JO·l 

URS Q:l1616\9434\cannon_hswa_nfraplnfrap1apb.doc\27-$ep-04 IOMA B-166 



I ··· ·· · ·--·· · · ·· ·· · i 
Sample Number • 

CAN092· CAN®2· CAN092=--- CAN092- CAN092· CAN092· CAN092· CAN092· CAN092· CAN092· ~~~~ 
0921· 0921- 0922· 0922- 0923- 0923- 0924- 0924- 0925· 0925· 

Chemical 0000 0002 0000 0002 0000 0002 0000 0002 0000 0002 
Volatile Organics 

1,2·Dichloroethenc 0.0027 U· 0.0027 U 0.0027 U 0.002g U 0.0027 U 0.0027 U 0.0027 U 0.0027 U 0.0013 J 0.0027 U 
Ethylbenzcnc 0.001 S J 0.00l7 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 0.00\ I J 0.0027 U 0.0027 U 0.0016 1 0.0021 U 0.0049 J 0.001 s J 
Xyltnes (total) 0.0072 0.0027 U 0.0027 U 0.0016 J 0.0014 J 0.0017 J 0.0025 J 0.0027 U 0.0053 0.0027 U 

Semivolatile Organics 
CJ) Anthracene 0.18 U O.I7S 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 Q! 
~ Oenzo(a)pyrcnc 0.21 J 0.22 1 0.18 U 0.64 0.94 O.l7S U ~ 
(') Benzo(b)tluoranthcne 0.46 0.49 0.18 U 1.4 2 I 0.175 U (') 
CD Bcnzo(g,h,i)perylcne 0.13 J 0.\2 J 0.18 U 0.33 J 0.4~ 0.175 U :::r 
:E Butyl benzyl phthalate 0.14 1 0.11 J 0.18 U 0.175 U 0.17S U 0.175 U ~ 
0 "tJ Carbazole 0.18 U 0.\75 U 0.18 U 0.0381 00891 0.175 U I» -; 
0 I» CJ) (') I» (,Q Chrysene 0.3 J 0.28 1 0.18 U 0.56 0.94 0.175 U :E - C" §' CD Di·h·butyl phthalate 0.073 J 0.17S U 0.18 U 0.175 U 0.175 U 0.175 U 3: ~. (6" 
1:1.1 ..a. Fluoranthene 0.49 0.54 0.18 U 0.6 1.1 0.175 U C: (:! N 

0 a. a 1dcrao(l,2,3-cd)pyrenc 0.13 J 0.12 J 0.18 u 0.34 J 0.47 0.115 u co :::!: f" 
~ 0 N Pentachlorophenol N g ~ 
gj -<" Phenanthrene 0.22 J 0.34 1 0.18 U 0.28 J 0.47 0.175 U CJ) 
'i Q. Pyrene 0.45 0.5 0.18 U 1.2 2 0.!75 U c 
~ (I) 3 
I ~ ~· 3 g CO Antimony 3.2 V J.2 U J.J U 3.4 U 3.2 U J.J V S. 7 J 5.3 J 3.2 U 3.2 V I» 
I C0 
iif ~ Cadmium 1.6 0.59 1 0.28 U 0.27 U 0.27 U 0.44 J 0.27 U 1.9 0 89 < 

1~ Chromium 12.3 5.9 13.8 8.7 9.3 8.1 9.1 S.7 13.9 SJ 
~ Copper 14.2 5.? 6.9 6.7 6.7 6.9 1.5 6.2 9.8 S 7 
~ Lead 502 4.6 64.3 1 8.4 12.5 8.3 2D.9 5.8 37.5 5.7 
~ Manganese 216 122 135 210 199 195 130 149 182 122 
~ S~/enlum 
~ Zmc 39.3 13.6 72.6 19.3 44.9 \7.5 48.4 14.3 43.6 15.7 

~ TPH 674 47.6 278 22.5 U 58.2 49 \59 61.5 295 120 
~ • Between 0 and 2 feet deep 
~ • • Mean soil concentration multiplied by BAF of 4.6 (Cd). 
o R Rejected 
~ J Estimated value below reporting limit or estimated based on data quality criteria 
to lJ Non-detect, value shown i s onc·halfthc rerorting limil ;: 

I =" - -~ n 
~ ~ 



i I 
Roban Deer Mouse • 

Sample Number Threshold Threshold ~ 
CAN093· CAN09:J. CAN093· CAN093· CAN093· CAN093· Arithmetic Dietary Dietary 

0931· 0931· 0932- 0932· 0933· 0933· Mean Level Level 
Chemical 0000 0002 0000 0002 0000 0002 N (mg/kg) (mg/kg) Risk? (mglkg) Risk? 
Volatlle Organics 

1,2-l>ichlonJClhanc I 0 0,0026 312.5 •• 520.8 
Ethyl benzene I 0 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 
(A Anthracene 6 0.16 5000 -- 8333.3 -- :::0 0 Benzo(a)anlhracene 0.21 U 0.074 J 0.185 U 0.077 J 10 0.25 0.4 .. 0.61 •• (ij' 5; Benzo(a)pyrcne 0.21 U 0.062 J 0.185 U 0.084 J 10 0.29 0.002 Possible 0.003 Possible ~ g Bcnzo(b)Ouoranthene 0.21 U 0.073 1 0.185 U 0.14 J 10 0.54 8 •• 13.3 - 0 

Benzo(g,h,i)perylene 0.21 U 0.073 J 0.185 U 0.056 J 10 0.19 375 -- 625 -- ; ::E Butyl benzyl phthalate 6 0.16 4 70 -- 780 -- .., 
O "tt Carbazole 6 0.14 250 -- 417 -- (A ~ ';} 0 D) Chrysene 0.21 U 0.095 J 0.185 U 0.12 J 10 0.30 12 •• 20 -- ::E CD C" Q. 'g Di-n-bu!)'l phthalate 6 0.16 10500 -- 17500 ·· S:: ::::!. (D ~ N Fluoranthene 0.21 U 0.15 J 0.185 U 0.1 J 10 0.37 625 -- 1041.7 -- C tj N .., O ldcno(l,2,3·cd)pyrenc 0.21 U 0.055 1 0.185 U 0.038 1 10 0.19 14.4 - 24 -- cg ::::!: f' 8 '?- ..., Pentachlorophenol 0.045 1 g.8S U 0.9 U 0.85 U 4 0.66 190 •• 83.3 .. N 0 N m 0 N Phenanthrene 0.21 U 0.13 1 0.185 U 0.1 1 10 0.23 150 - 250 -- :I (") 9.i -<" Pyrcne 0.21 U 0.191 0.185 U 0.12 J 10 0.52 375 -- 625 ·• CA ~ ~ c ~ CD Metals 3 ~ ~ Antimony 10 3.70 i6 S -- 27.5 -- 3 g ~ Cadmium 0.32 U 0.27 U 1.9 1.2 I I 16 3.82•• 10.5 ·· 166.7 •· D) 'a- ~ Chromium 9.5 J 5.3 7.7 8.i i2.9 I 1.8 16 9.21 87.5 (VI) •• 92 (VI) ·· -< 

1~ Copper 8.6 4.5 I 58 7.4 8.4 8.5 16 16.98 260 •· 50 
~ Lead 7.3 5.2 32.4 5.8 10 I 1.8 16 46.41 87.5 -- ISO 
~ Manganese ISS J 102 J i83 161 146 162 16 160.56 1750 .. 166 
@' Selenium 0.32 U 0.27 U 0.2S J 0.6 U 0.27 U 0.6 U1 6 4.68•• S .. 0.125 Possible 
~ Zinc 25.4 13.1 77.2 18.1 53.3 38 16 34.64 875 .. 625 '8-
~ TPH 77.4 21.6 U 255 31 I 325 294 16 i90.55 241 - 401.7 
iG • Between 0 and 2 feet deep 
~ •• Mean soil concentration multiplied by BAF of 4.6 (Cd). 
~ R Rejected 
~ J Estimated value below reporting limit or estimated based on data qua lit)' criteria o U Non-detect, value shown i s one·haifthe reporting limit 
~ ~ 
~ = I 

~ ........ -~ m 00 
0 
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Table 24-3b 

Maximum Soil Sample Concentration of Metals 

SWMU92 

SWMU 92 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Total Metals TLCPMetals Background Cone. Region IV 
No. mg/Kg 

7 
Arsenic <3.0 

Barium 680 

Chromium 5.9 

Nickel 

Lead . N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

6.8 

5 

mg/L 

<0.40 

1.6 

NT 

NT 

NT 

Region VI I Cannon AFB I 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 Jnvest•gat•on. 1997 

Source: U.S. Army Corps of Engineers, 1999 
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Table 24-3a 

Summary of Soil Sample Results 

SWMU92 

No. Depth Location PJD 4030 
(units} 1PH 

(ft.) 

9 

2 9 

3 9 

4 9 

5 9 

6 10 

7 10 

8 n/a 

9 11 

10 11 

II ll 

12 II 

13 12 

14 n/a 

15 10 

ppm 

USTIOWS ND 

ows ND 

ows ND 

0\VS ND 

ows ND 

UST 

ows 

ND 

leach well ND 

leach well ND 

leach well ND 

leach well ND 

leach well ND 
excavated 
soils 

ppm 

<15 

<15 

<15 

<15 

<15 

<15 

<15 

<15 

<15 

<15 

<15 

SWMU 92 SOIL SAMPLE 
RESULTS 

4030 
BTEX 

ppm 

<10 

<50 

<10 

<50 

<50 

<10 

<10 

<10 

<10 

<10 

<10 

SWA&46 
8020A 
BTEX 

Contaminants identified: mg/Kg found in sample and laboratory blanJc. 
2 Contaminants identified: Di-n-butylpbtbalate at 30 rng/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 ofba<:kground concentratioll 

Source: U.S. Army Corps of Engineers, 1999 

Tables 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

VnloHie 0'l•nln (ug/kg) 

Toluene :J !~IS- 'fr~ ~ 1 ~(]\ 

Xylenes (total) \? 2-
ScmiTolotlle Orcanl<s (ug/kg) 

Benzo(a)onlilrocenc ~, 2,. \ 
Benzo(a)pyn:nc , (<? '2- I 
Benzo(b)tluoranthene V t 2- \ 
Benzo(&.h,i)perylcne -
Chrysene-

,,c 

Fluoranlilene 2 ~ '> 0 
lndeno(l.2,3-cd)pyrone u • 2 I 
Pentachlorophenol ;) Gl . ~ 
Pl>enanllln:ne 1'300 
Pyrcne ? ;•].J 

Metals (me/kg) 

Aluminum 
Arsenic 

Barium 

Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 

Copper 

Iron 

Lead 

CAfii~J1~ 

0312740001 SA 

09115193 

P.null lL 

2.6 

1.8 

< 

< 

< 

45 

< 
< 

5930 

2.3 

99.9 

OAR 
< 

14700 

9.$ 

3.9 

8.6 

6980 

7J 

6.4 

6.4 

420 

420 

420 

420 

420 

420 

420 

2000 

420 

420 

i2.8 

0.64 

L3 
0.26 

0.64 

25.5 

iJ 

1.3 

26 

1¥ 
0.64 

C)ool 

u 
u 
u 
u 
u 
lJ 

lJ 

J 

u 
u 

u 

CAN'IIQ.O,t.OOCI1 

0312740003SA 

09115193 

llallll JU. 

< 

< 

39l0 

1.6 

51.9 

0.) 

< 

3710 

5.3 

2.4 

4.5 

4560 

5.2 

$.4 

5.4 

i0.8 

0.54 

1.1 

0.22 

0.54 

21.6 

l.i 

l.i 

22 

10.8 

O.S4 

0.•1 

u 
u 

u 

CANOf)..OtlWOCID 

0312730001SA 

09/IS/93 

P.aull Rl. 

74 

62 

73 

73 

95 

l$0 

55 

DO 
190 

7130 
2.5 

114 

0.44 

1.9 

26600 

7.7 

3.6 

ISS 

7920 

32.4 

5.4 

5.4 

360 

360 

360 

360 

360 

360 

360 

1700 

360 

360 

10.8 

0.54 

I. I 

0.22 

0.54 

2U 

1.1 

l.i 

2.2 

i0.8 

2.7 

0.•1 

u 
u 

u 

CANIWUJJU002 

OJ 12730002SA 

0911$193 

l\alll1 kL 

< 

< 

< 

< 

< 

< 

8660 

2 

126 

0.5 

L2 

l4300 

8.1 

3.1 
7.4 

8220 

5.8 

5.6 

5.6 

370 

370 

370 

370 

370 

370 

370 

1800 

370 

370 

11.1 

0.$6 

1.1 

0.22 

0.56 

22.3 

1.1 

1.1 
2.2 

il.l 

2.8 

0.00 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CAMOJJ.OUHOH 

03127JOOIOSA 

0911 S/93 

Res~o~lt aJ.. 

4.9 

1.8 

77 

84 

140 

56 

i20 

100 

38 

100 

i20 

9380 

2.3 

i40 

0.49 

I 

37400 

12.9 

3.4 

8.4 

8360 

10 

5.3 

5.3 

350 

HO 
HO 
HO 
350 

350 

350 

i700 

350 

350 

i0.6 

0.53 

1.1 

0.2i 

0.53 

21.1 
1.1 

1.1 

2.1 

i0.6 

1.1 {I) ResiJILs presented here arc only those chemicals which wcrc detected at least once at-this SWMU Bnd haVe pasSCd data review. 

1 • Estimated value. 
R • Rejected value. 
U = Nondctectcd value. 

QUAL-Qualification 
RL • Reporting Limit. 
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(/) 
0 
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(') 
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so 
"""" (Q 
(Q 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Macncsium 
Manpnue 
Nldcel 
Potassium 
Selenium 

Sllvor 
Sodium 
Vanocllum 

Zinc ., TPH (mctkl) 

Tolll Petroleum Hydrocarbons Dl 
(Q Wlltr Quality (p•rcent) 
CD Water 
N 
0 .... 
N 

CAHOfl..OUtooiOIO Co\1100~1-1 CM'On-OnWOOO CAN"WflloOOOI CJJmMUJ.CIGOO 0312740001SA 0312740003SA 0312730001SA 0312730002SA 0312730010SA 
09115193 09/15193 09/lll93 09115193 09115193 

R..,k AI. QuU a .. u~r AI. QuoJ ...... RL Qud .... k RL Qu•l .... AI. 
1440 25.5 830 21.6 1740 21.5 2560 22.3 2220 21.1 
Ill 1.3 I 102 1.1 ] 183 I. I 161 1.1 146 1.1 '7.2 l.l 4.7 4.3 8,2 4.3 7.l 4.5 7.8 4.2 

IUO 638 760 539 1340 l39 1420 5l7 1630 528 
< 0.64 u < O.l4 u 0.2l 1.1 ] < !.1 u < 0.53 

0.69 1.3 ] 0.57 1.1 ] 0.72 1.1 ] 0.62 !.1 ] I 1.1 
< 638 u 170 539 ] < 539 u < sn u 424 528 17 1.3 11.9 1.1 16.3 I. I 11.9 1.1 18 1.1 

25.4 2.6 13.1 2.2 77.2 2.2 18.1 2.2 53.3 2.1 

77.4 ll < 43.1 u 255 43.1 311 44.6 325 42.2 

22 0.1 72 0.1 12 0.1 10 0.1 s.J 0.1 

(I) Resull> p,..cnto:d here.,. cinlyllloiCChcmiiials which wtro detected atTcasloncc rii lhisSWMU-and havepas.ed'dai£revlew. 

J • &tlmllcd value. 
R • Rejc<1Cd value. 
U • Nondctcctcd value. 

QUAL-Qualification 
RL • Reportina Limit. 

s 
"' I 

(/) I~ c 
C.AN.,,_.tll.IICIO'J 

03127300I!SA 
09/Jl/93 

3 
3 
Dl 

Qwl JltN/t RL Qu•l -< 2310 22.8 
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LAB SAMPLE NUMBER 
COLLECT DATE 

Volodlo Orgaalct (ug/kg) 

Uenzcne 
BromodicbiOfemelhiJle 

Carbon disulfide 

Chlorobcnunc 

Chlorolbnn 
I,I•Oichlorcelllane 

I,I·Oichloroelhene 

1,2-Dlcbloroelllene (lOCal) 

I ,l·Dichloroproponc 

Elllylbcnzene 

4-Melhyl·21'cnlanone (MIBK) 
Sl)'rcne 

TCIIOchloroclhenc 

Toluene 

I,I,I·Trlcbloroelllone 

1,1 ,l· Trichloroelllone 

Tricbloroclllene 

Xylenes (total) 

Metals (mg/k&) 

Aluminum 

Antimony 

Anenle 

Barium 

Beryllium 

Cadmium 

CAN.,WQJ.OON 

03127400G4SA 

09115193 

"""" 01. 

3740 

2.4 

Ill 

0.31 
1.9 

li.S 

6.9 

0.58 

1.2 
0.23 

0.58 

!J-•1 

u 

CANOf,...,31.0001 

031274000SSA 

09/IS/93 

Jlesull IU. 
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< 

< 

< 

< 
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< 

< 

< 

< 

< 

< 

4300 

2.1 

243 

O.JS 

1.7 

u 
u 
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u 
u 
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u 
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62 
u 
12 
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u 
u 
u 
u 
u 
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12.3 
7.4 

0.62 

1.2 
0.25 
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6.1 
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6.1 

6.1 

6.1 

6.1 
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6.1 
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0.22 

0.54 
(I) Results preSented heri-irC only those chCrmcals Which were dcttctcd at least once at this SWMU arid have-pASsed daf.---rCVlew. 

1• Estimaccd value. 
R • Rcjc.eced value. 
U • Nondetectcd value. 

QUAL-Qualification 
RL • Rcportlng Limit. 
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LOCATOR 
I..AB SAMPLE NUMBER 
COLLECT DATE 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 
lead 

Magnesium 

Mqanesc 

Nickel 

Potassium 

Seleniwn 

Sliver 

Sodium 
Vanadium 

Zinc 

TPH(mr/ke) 

Tolal Petroleum Hydrocarbons 
Woter Quality {percent) 

WI1Cr 

CAHtfloftJt-OON CANDtJ-0131-eoGI CANOfJ..<IJli•OOII CA"otl.OfJI-00:11 CANotl-OPJt.OOJI 
0312740004SA 0312740005SA 03127401XMSA 0312740007SA 0312740008SA 

09115193 09115193 09115193 09!15193 09115193 ..... IU. Qu~ ..... ... Qu•l kiM! It ... Qu" ..... ... Qud .....,. ... 
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 S.2 2.5 1.8 1.1 
2.3 1.2 3.2 1.2 26 1.1 2.S 2.5 I 2 I. I 
4.3 2.3 3.5 2.5 ).3 2.3 6.9 4.9 1.6 2.2 

3,690 ll.S 3850 12.3 3390 11.3 2200 24.5 1600 10.8 
3.5 o.ss 3.8 0.62 5.1 0.56 0.92. 0.61 1.3 0.54 

l7SO 23.1 2650 24.6 3160 22.6 33700 49.1 4520 21.7 
59.8 1.2 1 78.1 1.2 ] 95.2 I. I 1 26.7 2.5 ] 29.1 1.1 
5.3 4.6 6.2 4.9 4.9 4.5 < 9.8 u 3.1 4.3 
823 571 1030 616 1340 565 < 1230 u 653 542 
< 1.2 UJ < 0.62 u < 0.56 u < 1.2 UJ < 0.54 

0.52 1.2 0.51 1.2 1 0.67 1.1 ] 0.75 2.5 1 < 1.1 
< 517 u 259 616 ] 229 565 ] 472 1230 1 286 l42 

12.2 1.2 16.4 1.2 IJ.8 1.1 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 

ND 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 

(I) Result!: presented here are only those chemicals which were detected at least once &I this SWMU Md have passed dara review. 
J- Estimated value. 
ll. •Rejected value. QUAL-Qualification 
U • Nondetected value. RJ.. • Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (uglkg) 
Benzene 

Bromodichloromethane 
Carbon disulfide 

Chlorobenzene 
Chlorofonn 
I,I·Diehloroethane 
l,l·Dichloroethene 
l.2·Dichloroethcne (total) 
1.2-Diehloropropane 
Ethylbenzene 

4-Melhyl-2-~tanone (MIBK) 
Styrene 

Telnlchloroethene 
Toluene 

1,1,1· Trichloroethane 
1,1,2· Trichloroethane 
Trichloroelhene 

Xylenes (total) 

Metals (mglkE) 

Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 

Cadmium 

CAIIOf:J.Otli.OOSI 

0312740010SA 

09115193 

CANOJ).IWJl-4004 

0312730003SA 

09/15193 

CAN0f).MJ2-0DOI CAN0,3-0U2·0GII CANOU-0!132·0021 

0312730004SA 

09/15/93 

031273000SSA 

09/1 Sl93 
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09/15/93 
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ltL 
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S.6 
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IU. 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

12 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

57.6 
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u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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< 
< 
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< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

5350 
< 6.5 u < 6.7 u < 7.4 u < 34.6 u < 

0.37 0.54 ]] 2 0 56 2 0.62 0. 78 o.ss 0.93 
33.6 1.1 ] 66.5 1.1 ] 200 1.2 J 320 5.8 J 438 
0. I I 0.22 J 0.44 0.22 0.48 0.25 < 1.2 U < 
0.79 0.54 < 0.56 u 1.1 0.62 3 2.9 1.2 (l) ResultS prcsenteiftierc-are only iliosechemicals wliiCliwcre defected-lifT east once at this SWMU andhavepllsseo datare\'iew. 

J • Estimated value. 
R • Rejected value. 
U • Nondetectcd value. 

QUAL-Qualification 
RL • Reporting Limit. 
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~ I 
I l.OCA TOR CAN19).0931.00!11 CAN09J.M31-01104 Ct.NO•J.o.Jl.oo<ll CAN0fl·09ll·OOII CA~G9l-0931-00ll ,. I.AII MMI'I .E NIJMJll'll 11.112711KJIO.~i\ 11.1 I 27.111110.1M 11.1 127.11111114Si\ 11.1 127301KI~Si\ U.1127.liiii1U•Si\ C/) 00 

COLLECTDATE 09/IS/93 09/IS/93 09/IS/93 09/IS/93 09/15/93 S::: 
R.sull RL Qut1 Resuh PJ.. Qual Result Rt Qual Result P.L Qual Rt1~.alt PJ.. Qual 3 

Calcium 55400 21.7 19300 22.4 107000 24.8 241000 115 137000 49.1 ~ 
Chromium 2.4 1.1 7 1.1 S 1.2 < S.8 U 4.8 2.5 .:(! 
Cobalt 0.85 1.1 J 2.8 1.1 2.9 1.2 < 5.8 u 1.4 2.5 J 0 
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 I 1.2 4640 12.4 2050 57.6 5300 24.5 9 ~ Lead 1.2 0.54 5.5 0.56 2.9 1.2 1.4 2.9 J I.S 0.61 CD S::: Magnesium 2990 21.7 1530 22.4 2890 24.8 7460 m 24800 49.1 ~. ~ 

0 0 Manganese 27.4 1.1 J 91 1.1 77. I 1.2 21.1 S.8 51.4 2.5 Dl ~ Nickel 2 4.3 J 7.2 4.5 6.2 S < 23 U 73 9.8 J (ii :: Potassium 429 542 J 1240 561 1150 620 426 2880 J 748 1230 J ::0 0 "tJ Selenium 0.31 0.54 J < 0.56 UJ < 1.2 UJ < 1.2 UJ < 1.2 UJ C/) ~ ~ 0 Dl 
< ~ Q. (Q Silver 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 a' ~ CD Sodium 270 542 J < 561 U < 620 J < 2880 U 379 1230 J 3l: ;. iS' ~ ~ Vanadium 8.9 1.1 14.8 1.1 17.3 1.2 10.8 5.8 17.7 2.5 C Q, ~ fil 9- a Zinc 4.7 2.2 13.7 2.2 13.6 2.5 5.2 11.5 J 14.7 4.9 ~ 0' ~ Cii 0 CO TPH (mglkg) 

~ a' ~ ~ Total Petroleum Hydrocarbons < 43.3 U < 44.8 U < 49.6 U < 46. I U < 49. I U ~ ~ CD Water Quality (percent) 
a' g ~ 
~ " ..a, Water 7.7 0.1 II 0.1 19 0.1 13 0.1 18 0.1 S::: 5 ~ 
~ I" ~ 
D) f ~ 
0 I 

CD ~ 
C/) u 
0 5 
-i 
C/) w 
Dl ! 
3 g 

"'C '8 (I) ResuiiS presented here are only those chemicals which were detected at leut once at this SWMU and have passed data review, (S' ~ J - Estimated value. 
~ '* R ~Rejected value. QUAL=Qualificatlon 

U • Nondetected value. RL • Reporting Limit. 0 
~ ... ~ = I 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Yolatlle Orgaola (uglkg) 
o ....... 
Oromodic:hloromelhane 

Cubon disulfide 

Chi oro benzene 

Chlorofonn 

l,I·Dlchloroelhone 
1,1-Dic:hloroethene 
1,2-Didtloroethene (10181) 

1,2-Dichloropropane 

Ethyl benzene 

4-Mo!hy1·21>0ntanono (MIBK) 
Stym~e 

Twaehloroethene 
Toluene 

l,l,I·Triohloroelhone 
l,l,l·Tric:hloroolhone 
Trlc:hloroethene 

Xylenes (total) 

Mehls (mlfkl) 

Aluminum 

Antimony 

Arsenic 

Berium 

Berylllum 

Cadmium 

CA_...,. 
0312730007SA 

091l$19J 

RMIIt JU. 

< 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

16 

< 

< 

< 

< 

7820 

< 

0.85 

)5.9 

0.32 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
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II 

lJ 

~5 

~ 

5J 
5J 
lJ 

~ 

11.1 

6.6 

0.55 
I. I 

0.22 
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u 
u 
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~~ 
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09/IS/93 
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0.63 
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s.s 
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5.5 

11 
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5.5 

l.l 
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11 
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o.ss 
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0.22 
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CAN"J.ttlJ.IQM 

OJ 127JOO 12SA 

09115/93 

Jl.es11lt IU. 
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< 
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7490 
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0.43 
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SJ 
u 
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11.7 

7 
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1.2 

0.23 
< O.SS U < 0.58 U < O.Sl U 1.2 O.l8 

eNol 
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09115193 
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2.9 m Results presented here are only-lhoSe chcnllcals- which Wert dttectcdlfJCaSt once-at this SWMU8t1d-have-passed- d8t.a-~Vfew. 

J • Estimated value, 
R • Rejected value. 
U ""Nondclectcd value. 

QUAL-Qualiflc:a!ion 
lU. • Reporting Limit. 
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m I 
en I~ LOCATOR C'AIIItMnWOJ.I CA"otJ..Ot3J.OINI CANM:J.OtlMOsa ~GtJ..tnwGOf CANot~09lJ..OOa CANOtJ...OJJJ..oou C tAB SAMPLENUMllER 0312730007SA 0312730008SA 0312730009SA 0312730012SA 0312730013SA 0312730014SA 3 COLLECTDATC 09/IS/93 0911$193 09M/93 09115/93 09115193 09/15193 3 balll R.1. Quel R•,•h JU. Qvll R•uh lU. Qual ~h J.1, Q\,111 ll.esuh RL Qu•l P.mh JtJ. Qual D) Calcium 37200 22.1 48100 23.1 13700 22 80300 23.4 221000 117 142000 46.9 .:(! Chromium 4.9 1.1 2.9 1.2 3.6 1.1 5.8 1.2 < 5.9 u < 2.3 U a Cobalt 1.5 1.1 0.94 1.2 I 1.2 1.1 2.8 1.2 5 5.9 I 2.4 2.3 C') Copper 2.l 2.2 2.4 23 1.9 2.2 J S.l 23 3.2 11.7 I 2.3 4.7 J :::r ~ Iron soso 11.1 2460 11.5 2490 II 6020 11.7 2800 S8.6 28SO 23.4 (I) C Lead 4.6 0.$5 1.1 1.2 1.9 0.55 4.7 2.9 1.9 2.9 I 3 2.9 3 ~ -n Mqnesium 8180 22.1 12500 23.1 7340 22 2060 23.4 3930 117 3150 46.9 n ~ Manpncse 31.1 1.1 23.7 1.2 31.7 1.1 7S.6 1.2 45.2 5.9 J 31.3 2.3 : Nlclcel 5.4 4.4 2.6 4.6 1 3 4.4 I 7.1 4.7 < 23.4 U 3.9 9.4 J :e "'D Powsium 17SO SS3 S63 517 1 442 SS I 1 1370 SIS 723 2930 1 I 01 0 1170 J ~ ~ g AI Selenium < 1.1 U1 < 1.2 UJ < O.lS U < 1.2 U1 < 1.2 UJ < 1.2 UJ en , AI Q. CQ Sliver 0.76 1.1 I 0.65 1.2 J 0.65 1.1 J 0.9S 1.2 I 4.3 5.9 I 1.9 2.3 J :e 0 0" :It (I) Sodium 304 SS3 1 210 577 I < 551 U < SIS U < 2930 U < 1170 U S: ;:::!. CD AI 0) Vanadium 11.8 1.1 13.6 1.2 123 1.1 14.1 1.2 IO.S 5.9 11.9 2.3 C Q.(l) 1'1.) 

~ 0 
~ 

O Q. .... Zinc 9.4 2.2 4.9 2.3 4.6 2.2 13.6 2.3 9.9 II 7 J 7.4 4.7 (0 .... 1 ~ 0 ()Q Tl'H (mglkg) 
W g ~ §j -< Toll! Peuoleum Hydrocarboru < 44.2 U < 46.1 U < 44 U < 46.8 U < 46.9 U < 46.9 U en 'i Q. Waler Quollty (percent) 

C ~ ~ W- 9.6 0.1 IJ 0.1 9.2 0.1 14 0 I IS 0.1 IS 0.1 [ 5 ~ 
c ~ <.0 
~ "' .... 
AI ~ -
n I 

(I) a 
en ~ 
0 s 
-I 
en ~ (I) Resulls presented here arc only those chemicals which were detected at least once at lhis SWMU and have passed duta review. 

3AI a. I • Estirr>aled value. ~ R • Rejected value. QUAL-Qualification "2., '7' U • Nondctecttd value. RL • Reporting Limit. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Vol• tile Organics (uglkg) 

Uenzene 

Bromodlchloromelhane 
Carbon disulfide 

Chlorobenzene 

Chloroform 

1,1-Dichlorocthane 
I, 1-Dichlorocthcne 
1 ,2-Dich!orocthcne (total) 
1 ,2-Dichloropropane 
Ethylbenzene 

4-Methyi·Z·pentanone (MIBK) 

Styrene 

Tctraehlorocttlenc 

Toluene 

1,1,1· Trichloroethane 
1,1,2·Trichlorocthanc 

Trichlorocthenc 
Xy/ct1cs (tocal) 

Metals (mglkg) 

Aluminum 

Antimony 

AI$enic 

Barium 
Beryllium 
Cadmium 

CAI'IOf~3J.0011 

0312?300!SSA 

09115193 

lt•ult RL 

< 
1.3 

1.3 

< 
1.8 

1.6 

1.4 

3.1 

1.6 

1.5 

2.1 

1.5 

1.3 

< 

l.S 

1.7 

< 

3.5 

5.8 

5.8 

5.8 

S.8 
5.8 

S.8 

5.8 

5.8 
5.8 

5.8 

12 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

Qual 

u 

J 

u 
J 

J 

J 

J 

J 

J 
u 
J 

u 
J 

CANU3-0f33-G031 

0312730016SA 

09115193 
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SA 
SA 
SA 
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Qual 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
v 

CANH3-09lJ.0041 

0312?300J?SA 

09!15193 

1\eouk IU,. 
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< 
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< 
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< 
< 
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s.s 
~s 

s.s 
15 
~s 

SJ 
5.5 

SJ 
1S 
D 
II 

5.S 

5.5 

5.5 

5.5. 
s.s 
SJ 
D 

Qual 

u 
u 

u 
u 
u 
u 
u 
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u 
u 
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CAl'! 093-0933-00S& 
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< 
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1.4 

< 
< 

< 

< 

5.4 
5.4 

5.4 

SA 
5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

II 

5.4 

5.4 

S.4 

5.4 

SA 
5.4 

5.4 

4070 23.4 3440 21.8 3760 II 3730 10.8 

Qual 
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u 
u 
u 
u 
u 
u 
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u 
u 
u 
u 
J 

u 
u 
u 
u 

< 14 u < 13.1 u < 6.6 u < 6.S u 
1.1 0.58 0.88 0.54 0.54 1.1 J 0.57 0.54 
113 2.3 J 76.7 2.2 J 27.6 1.1 J 43.1 1.1 
< 0.47 u < 0.44 u 0.14 0.22 J 0.15 0.22 

2.8 1.2 2.2 1.1 < 0.55 u 0.61 0.54 
(I) Results presented ileii aieonlytliosecllemicals which WCTC derecrcdal JeaSI once at thls-SWMU and have passed data review, 

J = Estimated value. 
R. .. Rejected value. 
U - Nondetccted value. 

QUAL=Qualification 
RL • Reporting Limit. 
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~ LOCAlOR .,.,......,_ """.,..,...,, """""""'" ""'"u~•• ~ LAB SAMPLE NUMBER 03!2730015SA 0312730016SA 03127300!7SA 0312730018SA II 
COLLECT DATE 0911 5193 09/15193 09115193 09/15/93 II 

kn•il kL ~· kesult kL Quo! llosuh kL Qual flesull kL Qual en 00 
Calcium 153000 46.7 130000 43.6 24500 22.1 41600 21.6 3 
Chromium 2.8 2.3 2 2.2 J 3.9 1.1 3.2 1.1 

3 Cobalt 2 2.3 J 1.8 2.2 J 1.2 1.1 1.3 1.1 D) 
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 II 3110 10.8 S, 
Lead 1.1 1.2 J 1.2 1.1 1.3 0.55 1.4 0.54 9 ~ Magnesium 12600 46.7 4910 43.6 6800 22.1 5240 21.6 3 E; Manganese 28.8 2.3 32.4 2.2 30.7 1.1 38.1 1.1 -· n 

n en Nlclce1 4.8 9.3 1 2.6 8.7 1 3.3 4.4 J 3.2 4.3 1 e!_ 
Potassium 590 1170 J 72S 1090 J 736 SS2 670 539 !II ~ \J Selenium < 1.2 UJ < 1.1 UJ < 1.1 UJ < 1.1 UJ ~ -1 D~ . en , D) 0 (Q Stiver 2 2.3 J 1.1 2.2 J 0.58 1.1 J 0.5 1.l J ::E 0 C" ~ en Sodium 390 1170 J < 1090 U 299 552 J 219 539 J S: ::l ~ Dl co c en I'J .., 

0 
Vanadium 15.7 2.3 6.4 2.2 10.4 1.1 11.1 1.t c. CJ1 8 9- ..., Zinc S.3 4.7 5.9 4.4 6 2.2 6.4 2.2 ~ 0' .!:. a; nco 

, C" a; q ~~~ en ~ ~ Total Petroleum Hydrocarbons < 46.7 U < 43.6 U < 44.2 U < 43.1 U §. £ ~ Water Quality (percent) 
Ill 3 ~ 
c g <D Water 14 0.1 8.2 0.1 9.5 0.1 7.2 0.1 ~ I (D 
D) ~ ~ 
n I 

en ~ en ~ 
0 ~ -~ en m 
D) ! 
3 ~ 
~ ~ 
en ~ 
!II ~ (I) Results presented here IUC only those chemicals which were detected at least once at this SWMU and have passed data review. o 1• Estimated value. 

~ R • Rejected value. QUAL>=Qualification ..,. to U • Nondctectcd value. RL =Reporting Limit = I 

=' ....... -00 = 0 
~ 
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Table 25-2a 
Comparison of Detected Concentrations with RBCs 

SWMU 93 

Maximum 
Sample!D AnaJyte Detected RBC(2) 
CAN093-0933-0058 1.2-Dichloropropane IO M:O /1<-:, 0.0028 30 

- - CAN093-0933-0028 4-Methyl-2-pentanone (MIBK) - 0.0021 400 
CAN093-0931-0018 Antimony - 2.3 3 
CAN093-0931-0028 Barium C'\50 r• • ! Icc. •.• ...J 1110 600 
CAN093-0933-0028 Benzene ~1 0.0017 2 
CAN093-0933-0000 Benzo(a)anthracene t.o;21 0.077 0.07 
CAN093-0933-0000 Benzo(a)pyrene () , (J 2 \ 0.084 0.01 
CAN093-0933-0000 Benzo(b)Ouoranthene&• 21 0.14 0.07 
CAN093-0932-0000 Benzo(g,IJ.i}perylene I 0? 0.073 NTF 
CAN093-0933-0028 Bromodichloromethllllc: lO ?J 0.0013 0.5 
CAN093-0933-0008 Cadmium II..( 3 8 
CAN093-0933..0048 Carbon disulfide ";7 {I) O 0.0016 800 
CAN093-0933-0028 Chlorobenzene n (/) 0.0017 200 
CAN093-0933..0028 Chloroform ?;;. <,(j? 0.0018 10 
CAN093-0933-0000 Chromium 2r 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 f.t. Z....l 0.055 0.04 
CAN093-0932-0000 Lead (3) L{OO 32.4 500 
CAN093-093I-0000 Pentachlorophenol 2Li · 75 0.045 0.6 
CAN093-0932-0000 Phenanthrene ~ t.l,n.) 0.13 NTF 
CAN093-0932-0000 Pyrene 730? 0.19 200 
CAN093-0931-0058 Selenium '3 <1 ( 0.31 40 
CAN093-0932-0058 Silver 7"11 0.65 20 
CAN093-0933-0028 Styrene l-11'1 0.0015 2000 
CAN093-0933-0028 Tctrachloroethene ~.{/~ 0.0013 
CAN093-0932-0038 Toluene '2 '), 0.016 2000 
CAN093-0933-0000 Total Petroleum Hydrocarbons (4) 325 1000 
CAN093-0933..0028 Trichloroethene fJ , (p c 1 16 0.0024 6 
CAN093-0933..0028 Xylenes (total) I '3 1- 0.0035 20000 
CAN093-0932-0000 Zinc 7 1; J) 77.2 2000 

NTF =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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Receptor/Pathway 

Occupational Worker (Surface Soil) 
-- Dermal Contact 
-- Ingestion 
- Inhalation of VOCs* 
- Inhalation of Particulates 

Construction Worker (Total Soil) 
- Dennal Contact 
- Ingestion 
- Inhalation of VOCs* 
- Inhalation of Particulates 

Future Trespasser 
- Dermal Contact 
- Ingestion 
- Jnhalation of vocs• 
- Inhalation of Particulates 

Table 25-2b 
Summary of Human Health Risks 

SWMU 93 

Average Exposure 

Cancer Subchronic Chronic 
Risk H.l. H.l. 

3 x to·" 1 x w·• 
5 X JO.ro 2 x 1o·' 

0.00 s x w-• 
4 X 10"12 0.00 
6 x w·'" 2 -;To·> 

2 x 10·12 5 x w·• 
2 X 10·10 8 x ro·s 

0.00 4 X IO.a 
3 x 1o·u 3 x to·' 
2 x ro·•• 8 X 10-l 

6 x w·'' 2 x w·• 
I X 10·•• J X JO"" 

0.00 2 x w·• 
1 x 1o·" 0.00 
I X 10-:· 3 x w• 

Note: Apparent inconsistencies in summation of risks arc 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.l. H.l. 

5 X 10 .. 4 X 10' 
I x JO·' J x ro·' 

0.00 I X 10"" 
2 X IO··· 0.00 
2 x w-' 3~-) 

4 X JO•II 7 x w·' 
2 x w·• I X 10·3 

0.00 2 x w·' 
I x 10·12 J X ]0 .. 
2 x to·• 1 x w·' 

7 x w-•• 2 X 10 .. 
I X 10-1 7 X 10"' 

0.00 4 x w·' 
1 x w·" 0.00 
I X 10 .. 7 X 10"' 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doci27·Sep-04 /OMA B-182 
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LOCATOR CANII93-9304-0000 CAN093-9304-0005 CANo93-9304-9J6tlll CAN093-93~10 
LAB SAMPU! NUMBER 0397140002SA 0397140003SA 0397140001SA 0397140004SA 
COLLECTDATE 12108194 12108194 12108194 12101194 

CAN093-9305-0000 
039714000SSA 

12108194 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

Volatile Or&aala (Jlcflkl) 
Toluene 

Scmlvolotllc 011•nla (Jia/lk~) 
Ucnzo(o)uuh......,. 
Ocnzo(o)pyrcnc 
Ocnzo(b)nuoranthcnc 
Benzo(k)Ouoranlhcnc 
bb(2·Bthylhcxyl)phtholatc 
ChryJono 
Fluotlllthcnc 
Phenanth,.nc 
Pyrone 

Metob (mlfkl) 

4$ 

52 
50 
71 
< 
70 
110 
< 
73 

$.$ 

360 
360 
360 
360 
360 
360 
360 
360 
360 

u 

J 
J 
u 

u 
J 

< 

< 
< 
< 
< 
< 

< 

< 

5.1 

310 
310 
310 
310 
310 
310 
380 
380 
380 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

$.1 

380 
380 
380 
380 
380 
3&0 
380 
380 
380 

u 4.9 

u 
u 
u 
u 
u 
u 
u 
u 
u 

< 
< 
< 
< 
< 
< 
< 
< 
< 

5.1 

380 
no 
380 
380 
310 
380 
310 
380 
380 

u 
u 
u 
u 
u 
u 
u 
u 
u 

< 

49 
69 
< 

160 
< 
78 
130 
38 
90 

5.5 

360 
360 
360 
360 
360 
360 
360 
360 
360 

Aluminum 14800 10.9 13300 11.4 10700 11.4 8620 23 12400 11.1 
Anc:nic 2.8 o.ss 2.6 0.51 2.9 0.57 2.3 0.58 2.5 1.1 
Blrium 153 1.1 94.1 1.1 80.8 1.1 647 2.3 326 1.1 
Beryllium 0.61 0.22 0,, 0.23 0.58 0.23 0.41 0.46 J 0.51 0.22 

u 

u 

u 

Codmlum 0.68 0.55 < 0.51 u < 0.57 u < 1.2 u < 0.55 u 
caJcium 48600 21.9 20800 22.1 15400 :12.8 158000 46.1 65300 22.1 
Ouomlum 12.1 1.1 11.8 1.1 9.3 1.1 5.4 2.3 11 1.1 
Cobalt 3.4 1.1 4.5 1.1 3.9 1.1 1.8 2.3 J 3.2 1.1 
Copper 13.6 2.2 8.1 13 7.2 2.3 3.8 4.6 1 7.9 2.2 
Iron 11200 10-9 11200 11.4 9560 11.4 5890 23 10100 11.1 
Lud 11.9 2.7 J 8.6 0.57 J 8.3 0.57 J 5.1 0.58 J 11.7 1.1 ------------------,;RCS'=ul:;:ts:-p::m=:::cn::tc;::d.-.::here=.,.=::on:liy::-:l:i!I;;:DI;:o:-:CII:ro::m::li::C&I:ls:-:w::lfiil:'!c::lh:-:wcro detected at least once at this SWMUiiiiilhavepW.d dataii:vicw. 

J • Estlmatod value. 
R • Rcj-.1 value. D • Somple wu diluted for analysis. 
U • Nocdelzctlod valuo. RL • Rcportbts Llnli~ 
111 DupllcoCo !or JIIOCCCillll somplo number • 
m MS/MSD for proccdlns Slllnple numbor. 

CAN093-9305-0005 
0397140006SA 

12/0S/94 
Result RL Qual 

< 5.5 u 
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< 360 u 
< 360 u 

360 u 
120 360 
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< 

360 
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u 
u 
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360 u 

13300 11.1 
2 0.55 

126 1.1 
0.52 
< 

0.22 
0.55 

15300 22.1 
11.9 1.1 

4 1.1 
7.9 2.2 

10700 11.1 
7.5 o.ss 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECTDATii 

Mqneslum 
Mons111ae 
Nickel 
l'otuslum 
Thallium 
Valllld1um 
Zinc 

Tlll'll(m&ik&) 
To!Ol Rccovonblo Petroleum Hydrocarbons 

CAN09J..9304-0000 CAN093-9304-0005 CAN09J..9304-936llll CAN09J..9304-001 0 CAN09J..9305-0DOO 
03971 40002SA 039714000JSA 0397140001SA 0397140004SA 039714000SSA 

121o&'94 12108194 121011194 12101194 121011'94 
R .. u11 RL Quo! Result RL Qual Reault PJ.. Quo! Rc..,1t PJ.. Qual Result PJ.. Qual 
2790 21.9 2570 22.7 2190 22.8 3610 46.1 2590 22.1 
168 1.1 J 206 1.1 J 205 1.1 1 73 2.3 1 193 1.1 
10.3 4.4 10.1 4.5 10.2 4,6 9.1 9.2 1 9.6 4.4 
2370 547 2270 568 1130 !71 1330 1150 2050 !53 

< 1.1 UJ < 1.1 UJ < 1.1 UJ < 1.2 UJ < 1.1 u 
22.1 1.1 19.3 1.1 12.8 1.1 17.9 2.3 21 1.1 
46.7 2.2 28.4 2.3 24.6 2.3 15.2 4.6 45.1 2.2 

213 43.8 < 45.! u !1.2 45.6 < 46.1 u 547 44.2 
Results presented here are only !hose chcmlc&ls which were detected at leut once at iliu SWMO li1d have puied data rev!OW, 

J • Estlllllled value. 
R • Rejeclod value. D • Sunpto wu dllutod for onolysls. 
U • Nondcteclod value. RL • RcporlinJ Llmll 
til DupttOIIe lbr preoediDc 1ample aumbet. 
(2) MSIMSD for preoedln& Sltllple aumber. 

ill • ... • Ill 

en .~ 
c 
3 
3 
I» 

-< 
0 .... 
(") 

CAN0,3-9JOS-OOOS 0 
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I I • 
LOCATOR CAN09J..9J05..0010 CANO!)J-9306-0000 --- ·~~~~~~3~05 CAN09J..9306-6005{l) CAN093-9306-00IO I ~ LAB SAMPLE NUMBER 0397140007SA 0397140008SA 0397140009SA 0397140010SA 0397140011 SA g> COLLECT OAT! 12101194 1210819. 12108194 12108194 12/08/94 3 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 3 Vol•tllc Ora•nlca (p&flkg) 
AI Toluene < S.S U 3.1 $.4 1 < S.6 U < S.6 U < 5.1 U -<! Scmlvol•lfle 0I'Jialca (pc/lkc) 
0 Den7.o(l)lnlhtacene < 360 U < 360 U < 370 U < 370 U < 380 U ..., (/) Donzo(a)pyrene < 360 U < 360 Ul < 370 U < 370 U < 380 U C') 0 Denzo(b)nuoranlhcnc < 360 U < 360 U1 < 370 U < 370 U < 380 u ~ 5; Dcnz:o(k)nuol"llllhenc < 360 U < 360 UJ < 370 U < 370 U < 380 U 1::1 g bii(Hllhylhexyl)phlhllate < 360 U < 360 U < 370 U < 370 U < 380 U 0 " Chrynnc < 360 U < 36o U < 370 U < 370 U < 380 u § :E Fluoranlhene < 360 U < 360 U < 370 U < 370 U < 380 U Q. 0 "tJ Phenanthrene < 360 U < 360 U < 3'70 U < 370 U < 380 U (/) Ill ;I 0 ~ Pyrenc < 360 U < 360 U < 370 U < 310 U < 380 U ~ 0 C" ~ 

< ~ -~ ~ Mct1l1 (mglk&) 3: - ~ AI W Aluminum 8540 II 15400 10.8 14700 11.1 12$00 11.2 11500 11.4 C: ~ N 0 a. a Arsenic 1.9 o.ss 2.7 1.1 2.6 0.56 2.9 0.56 2.7 0.57 U) co <{' ::; O ~ Barium 90.8 1.1 122 1.1 97.5 1.1 109 1.1 1890 l.1 W Q. ~ ~ -<"' Beryllium 0.42 0.22 0.62 0.22 0.59 0.22 0.52 0.22 0. 73 0.23 ;::, t£ Q. Cadmium < O.SS U 0.48 0.54 J < 0.56 U < 0.56 U < 0.51 U "tJ ~ J0 Calcium 28700 22 21300 21.5 Sl300 22.3 BOSOO 22.4 101000 22.9 ::T @ 
AI " """ Chromium 8 1.1 12.5 1.1 10.6 1.1 9 1.! 7 2 1.! ,,. :> U) 
v• ,g <0 Cobalt 3.3 1.1 4 1.1 2.4 l.1 2.5 1.1 1.7 1.1 ~ ~ ....,. Copper 6.5 2.2 17.8 2.2 6.6 2.2 6.1 2.2 4.6 2.3 -1~ Iron 8170 II 12000 10.8 10100 11.1 8570 11.2 7370 11.4 (/) ~ Lead 7.4 o.ss 1 10.2 1.1 1 6.1 0.56 J 6.$ 0.56 ] 7.4 0.57 J 2. ~ Results presented here are only diOse diCmicals which wen: detected at IelSt once at iliis SWMU and have passed data review. (/) ~ 
AI o; ] ,. Estimated value. 3 g R • Rejected value. D • Sample wu diluted Cor analysis. "5!. g U • Nondctected value. RL • Reporting LimiL ~ ~ (I) Duplicate for preceding sample number. Ill &' ro MSIMSD Cor precedina sample number. 
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LOCATOR 
!.All SAMPLE NUMBER 
COLLECT DATE 

Magn01ium 
Manganese 
Nickel 
l'olaulum 
'l'balllum 
Vanadium 
Zinc 

TRrn (mc/kl) 
Total Recoverable Petroleum Hydrocarbons 

CAN093-9305-0010 CAN09J.9306-0000 CAN093-9306-0005 CAN093-93~05'11 CAN093·9306-0010 039714 0007SA 0397140008SA OJ97140009SA 0397140010SA 0397140011SA 12/08194 12108/94 12/08194 12/08194 12108/94 Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 2050 22 2490 21.5 2540 22.3 2600 22.4 4070 22.9 209 1.1 168 1.1 112 1.1 1 98.2 1.1 86.6 1.1 
8.3 4.4 11.5 4.3 10.2 4.5 93 4.5 8.2 4.6 1730 sso 2460 m 2190 551 1910 559 1970 S72 
0.". 1.1 1 0.12 1.1 1 < 1.1 U1 0.13 0.56 1 < 1.1 U1 14.4 1.1 J 22.3 1.1 19.7 1.1 16.5 1.1 18.5 1.1 21.5 2.2 38.4 2.2 23.7 2.2 21.2 2.2 19.5 2.3 

< 44 u 1760 215 < 44.6 u < 44.7 u < 45.8 u Results prc.sentcd here arc only those chemicals Which were detected at least once at ihfsSWMU and have passed data review. 

1 • Estimated value. 
R • Rejcetcd value. D • Sample wu diluted for analysis . 
U • Non~d value. RL • Reporting Limit. 
m Duplicate tbr prceedlnc sample number . 
<%I MSIMSD for prceedlnc sample number. 
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APPEll liB Tables 

Table 25-3b 
Comparison of Phase II Soil Concentrations to Phase I Concentrations and RBCs 

SWMU93 

Phase I Phase II Phase II Concentration Residential Soil Phase II 
Maximum Detected Maximum Detected Treater than Risk-Based Concentration 

Concentration Concentration Phase I Conccntration111 Exceeds Chemical (mg/k:g) (mg/k:g) Concentration (mglkg) RBC7 Toluene 0.016 0.0049 NO 16,000 NA 
Xylencs 0.0035 ND NO 160,000 NA 
Benzo(a)anthraccne 0.077 0.049 NO 0.88 NA Benzo(a)pyrene 0.084 0.069 NO 0.088 NA 
Benzo(b)Duoranthene 0.14 0.05 NO 0.88 NA 
Bcnzo(k)fluoranthene ND 0.16 YES 8.80 NO 
Benzo(z.b,l)pc:rylcne 0.073 ND NA NA(a) NA 
Bis(2-ethylhexyl)phthalate ND 0.12 YES 46 NO Chrysc:ne 0.12 O.o78 NO 88 NA 
Fluoranthenc O.IS 0.13 NO 3,100 NA 
lndeBO(l ,2,3-ed)pyrc:1cne O.OSS ND NO 0.88 NA 
Pentachlorophenol 0.04S ND NO s NA 
Phenanthrene 0.13 O.D38 NO NA(a) NA Pyrenc 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 I 1.9 NO 400 NO 
Nickel 82 li.S YES 1600 NO 
Silver 4.8 ND NO 390 NA 
Zinc 77.2 46.7 NO 23000 NA 
(()EPA Region 01 Risk-Based Conccntntlions for residential soil (EPA 1994). 
(a) EPA has not established a toxicity factor for these chemicals. so RBCs could not be ealculated. 
•No RBC has been calculated for lead; however, EPA m:ommcnds an interim residential soil lead concentration of400 mgllcg(EPA 1994) ND- Not Detected 

NA =Not Applicable 

Source: Woodward-Clyde, 1997 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep-04 /OMA B-187 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Or&anlcs (uclkgl 

I ,2-Diollloroclhanc 

~ Elhylbenzenc 
C Tetnchlorocthcne 

~ Toluene 

11> Xylcnes (lOlii) 

Se01lvoladle Orpaltl (ac/kl) 

:::E Anthreccne 

0 ~ Benzo(a)amhracene 8. (Q Benzo{a~ne 
:C (1) Benzo(b)OUOTII!th<ne 

D) ...II. Benzo(s.h,i)perylene a. a Butyl bellZ)'I phthalate 

0 (Q Chrysene -< Dlbenzot\Jnn 
Q. FIUOtlllthene 

SO Fluorene 
...11. lndeno(l,2,3-cd)pyreno 

~ 2·Mcthylnaphlhalene 
~ Pentaclllorophonol 

Naphthalene 

~.- G\N~41.ot0Z CANttMtU-oiOI CAND9...,41·0000 CI\Ntt....,..~M% 

0314020002SA 03 140l0003SA 0312160017SA 0314020006SA 031216001BSA 

09124193 09124193 09124193 09124/93 09/13193 ..... lL Qoul .... lL Qoul .... lL Qu•l ..... lL Qoul """' Ill. 

< 5.1 u 2 5.3 1 < 5.3 u < 5.6 
< 5.1 u 1.2 5.3 1 < 5.3 UJ < 5.6 
< 5.1 u 25 u J < 5.3 UJ < 5.6 

6.1 5.1 J 49 5.3 J 10 5.3 J < 5.6 
9.4 5.1 4.2 5.3 J 4.7 5.3 J < 5.6 

< 340 u 37 360 J 

110 340 1 230 360 1 
170 340 J 340 360 J 
230 340 1 550 360 

160 340 J 160 360 1 
41 340 1 < 360 u 
180 340 1 350 360 J 
< 340 u < 360 u 

200 340 1 440 360 

< 340 u < 360 u 
110 340 1 140 360 1 

< 340 u < 360 u 
< 1600 u < 1800 u 
< 340 u < 360 u 

(I) Results presented here an: only those 'hemicals wh1ch were dcteclcd at least once at this SWMU and have passed data rcvaew. 

J z Eslimated value. 
R • Rejected value. QUAL=Qualitlcation 
U .. Nondetected value. Rl""' Reponin& limit. 
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I I • 
~ I~ 
3 LOCATOR CANOt4-0t41-41101 CA~41-tciOJ CANtH-OJQ.OOOO CAN't94-IHWOOI C4MOH-OfCJ..OOOJ CAf'i'~4-H4J-OOOO 3 LAB SAMPLE NUMBER 03J4020002SA 0314020003SA 0312160017SA 0314020006SA 0312160018SA 0314010009SA D) COLLECTDATE 09124193 09124193 09124193 09124193 09113193 09123193 -< 

Jlault JU. Q\111 ~~ IU. Qual llauft kL <)Ia\ 'k.elult kL Qual ltwlt RL Q\111 Jl.awlc RL Q.al O Phenu>threne ISO 340 1 240 360 1 < 390 U ..., ]'ymle 410 340 1 360 360 < 390 U ~ Metals (ml/k&) 
CD ~ Aluminum 3630 10.3 3060 21.1 3830 II 8990 11.3 8670 11.8 3 c 1u1cn1c 2. r o.sl 3.3 o.sJ 2.4 o.55 1.9 o.56 2.6 o.59 c:r C:: Barium 246 I 1 511 2.1 166 1.1 131 1.1 104 1.2 e!_ CD Bel)'llium 0.32 0.21 0.23 0.42 1 < 0.22 U 0.44 0.23 0.58 0.24 Ill '' Cadmium 1.8 0.51 2 1.1 0.91 0.55 < 0.56 U < 0.59 U ::0 :e Calci11n1 59100 20.5 106000 42.2 61000 22 70200 22.5 26400 23.5 .g -1 0 ~ Chromium ll.S I 1 3.1 2.1 5.9 1.1 6 1.1 7.9 1.2 en 0 D) &. (Q Cobalt 2.3 I 2.1 2.1 2.6 1.1 3.5 1.1 4.4 1.2 :e ~ !2: :iE CD Copper 11.2 2.1 1.1 4.2 10.1 2.2 6.6 2.3 8 2.4 3: CD CD D) N I"'" 5200 10.3 3280 21.1 4510 II 6480 11.3 8290 11.8 C: C. ~ 

0 a. a Lead 61.5 5.1 14.6 2.6 99.2 II 5.6 ~.~ 6.7 0.59 co o- ~ ::; 0 <0 Mapesium 2000 2M 3290 42.2 1180 22 2540 22.5 1960 23.5 ~ .., D) ~ \C2' M101pneoe 189 I 1 184 2.1 142 1.1 134 1.1 165 1.2 ~ 'i Q. Mercury 0.48 0.1 0.26 0.11 OJ 0.11 0.12 0.11 < 0.12 U D) ~ CD NJcitel 5.6 4.1 6.3 8.4 1 '-' 4.4 7.9 4.5 s9 4.7 7 ~ ~ PDIUsium 1430 513 1 997 1060 J 1360 550 1790 564 1660 m ~ g <0 Selenium < 0.51 U < 1.1 U1 < 0.55 U < 1.1 UJ < 0.59 U ~ I ~ Slt .. r O.S4 I 1 < 2.1 U < 1.1 U < 1.1 U < 1.2 U D) ,f Sodium 210 513 1 332 1060 1 < 550 u < 564 u < 588 u £ ~ Thallium < 0.51 U < 1.1 UJ < 0.55 U < 1.1 UJ < 0.59 U en ~ (i) Results presented here are only thoso cbCmieali wh1ch were dCtJ:ctcd at lout once 11 ih1s SWMU and have passed data review. O ~ -· g 
-~ ·J•Estimatedvaluc. ~ ! R • Rejected value. QUAL-Qualification 3 g U • Nondetected value. RL • Reponing Limit '0 ~ -~ 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Vonadlum 

Zinc: 

TPH (mc/ka) 

TOIIII'cuolcum Hydro<arbons 
Water Qaalll)' (percut) 

WOller 

cuo-.- CA.NfN...Ot41-IOtJ C\Not4-lta.ooot ~ltWJU.toOO CAPIM4-0,C2.0G02 

0314020002SA 0314020003SA 0312160017SA 0314020006SA 0312160018SA 
09124193 09/24/93 09124/93 09124193 09/13/93 

"'""' IU. Cl>"' "'""' IU. Qy~ ...., RL Qool ...... IU. Qyd ..... RL 

ll.S 1 12.1 2.1 11.1 1.1 13.4 1.1 
56.3 2.1 ] 21.5 4.2 84.8 2.2 18.9 2.3 

862 82.1 32SO 422 247 44 < 45.1 

2.6 0.1 5.2 0.1 9.1 0.1 5.2 0.1 II 0.1 

(T}Resulls pn:sentid heR .,. only tllOse cheitifcals whoch wen: deteCICd at least once at tlus SWMU ond have passed data review. 

J - Estimated value. 
R • Rejected value. 
U • Nondetected value. 

QUAL-Qualification 
RL • Reporting Limit. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DA Tl! 

Volodle Orl•nlcs (ucn<cJ 
1,2-Diohloroelhanc 

(JJ Edlylbcnzcnc g Teuochloroethenc n Toluene 
(I) Xyl.,.. (total) 

• • Scmlvalodlc Oraanlu (aiiii<C) 

::e Anth ........ 

0 ~ Benzo(o)anlhrlcene 8. CQ Benzo(a)p)'IOne 
:!: CD Bcnzo(b)ftiiOIIIlthene 
1» ~ Benzo(c,h,i)pcrylcne a. a Butyl benzyl phthalate 

0 CD Chrysene .;r Dlbcazolilron 
Q. Fluonnlhenc 
~(I) Fluorene 
~ Indeno(I,2,J-cd)pyrenc 
CD 2·Mcthyln11J>hlholene 
~ Pentocblorophenol 

Naphthalene 

CAI'Itt4-<0•H002 ~ CAHOH-Ot4f..IOC!l CA-5-0000 CAN0f4.0t.45-0001 
03140100IOSA 0314040007SA 0314040008SA 0311110017SA 031 1810018SA 

09123193 09123193 09123193 09111193 09111193 ... ,. RL QoW -· IU. q..J ..... RL q..J ....... RL Qool -· RL 

< 5.8 u < 5.9 u < 5.9 u < 6 u < s.s 
< s.s u 2.7 5.9 J < S.9 u < 6 u < 5.8 
< u u < 5.9 u < 5.9 u < 6 u < 5.& 
< 5.8 u < 5.9 u 1.2 5.9 J < 6 u < 5.8 
< s.a u 6.4 5.9 < 5.9 u 4 6 } < 5.8 

< 400 u 
< 400 u 

400 u 
400 u 
400 UJ 

400 u 
400 UJ 

160 400 } 

< 400 u 
320 400 

< 400 UJ 

3800 400 

< 1900 u 
430 400 

(I) Re111lts presentcd hcre an: only those chem1081s which were detected at least once at this SWMU and IUIVe passed d81a review. 

J • Estimated value. 
R • Rejected value. 
U • Nondctectcd value. 

QUAL-Qualification 
Rt • Reponing Limit. 
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LOCATOR 
LAB SAMPLE NUMBER 

COLLECT DATE 

Pbenanth10ne 

Py~<ne 

Metals (mglkg) 

Aluminum 
Arsenic 

Barium 
Beryillum 

Cadmium 
Calcium 

Chromium 

Cobalt 

Copper 

Iron 
LelA! 
Ma&neslum 

Menaanese 
Mercury 

Niclcel 

Potassium 
Selenium 
Silver 

Sodium 

Thallium 

CAll,_ 
0314010010SA 

119fl3/93 .... 

4500 

2 

lU 
0.49 

< 

125000 

< 

3.1 

4.9 

4420 

5.3 

1880 

98.6 
< 

7.1 

1040 

< 

< 

< 

kL 

23.1 

0.58 

2.3 

0.46 

1.2 

46.2 

2.3 

2.3 
4.6 

23.1 

0.58 

462 

2.3 

0.12 

9.2 

I ISO 
1.2 

2.3 

1150 

Quo! 

u 

u 

u 

UI 

u 
u 

a.-....-
0314040007SA 

09123/93 ..... 

7820 

2.6 

211 

0.4S 

0.8 

38700 

92 
1.7 

9.9 

6210 

15.2 

2640 

106 

< 

5.8 

1750 

< 

0.52 

< 

RL 

11.7 

0.59 

1.2 

0.23 

0.59 

23.4 

1.2 

1.2 

2.3 

11.7 

1.2 

23.4 

1.2 

0.12 

4.7 

585 

12 

1.2 

585 

Q»ol 

u 

UJ 

J 

u 

CA.N~4o-00tl 

0314040008SA 

09123193 

kewll 

3710 

1.8 

146 

2.9 

216000 

< 

< 

2.2 

3500 

3.5 

2480 

39.7 

694 

< 

IU. 

58.9 

0.59 

5.9 

1.2 

2.9 

118 

5.9 

5.9 

11.8 

58.9 

0.59 

118 

5.9 

0.12 

23.5 

2940 

1.2 

5.9 

2940 

C/>YI 

u 

u 
u 

u 
u 
J 

UJ 

J 

u 

CAI«<I4-"45-0IOI 

0311810017SA 

09111/93 

Raul! 

240 

< 

8400 

2.9 

0.44 

12400 

9.5 

3.2 

6.7 

8890 

12.5 

1510 

86.3 

7.1 

1350 

0.34 

< 

kL 

400 

400 

12 

0.6 

0.24 

0.6 

24 

1.2 

1.2 

2.4 

12 

12 

24 

12 

0.12 

4.8 

600 

0.6 

1.2 
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APPEll liB Tables 

URS 

Table 26-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU94 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (uglkg) 

1,2-Dichloroethane 

Ethyl benzene 

Tetrachloroethcne 

Toluene 

Xylenes (total) 

Semivolatile Organics (uglkg) 

Anthracene 

Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Butyl benzyl phthalate 

Chrysenc 

Dibenzofuran 

Fluoranthene 

Fluorene 

lndeno( 1 ,2,3 -cd)pyrene 

2-Methylnapbthalene 

Pentachlorophenol 

Naphthalene 

CAN"-4-09~0002 

0311810014SA 

09/11/93 

Result RL Qual 

< 5.9 UJ 

< 5.9 u 
< 5.9 u 
9 5.9 

< 5.9 u 

( l) 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 of9 

Source: Woodward-Clyde, 1994 

QUAL=Qualification 
Rl = Reporting Limit. 

0:1161619434\cannon_hswa_nlraplnfrap1apb.doc\27-Sep-04 /OMA B-194 
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APPEll liB 

Table 26-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU94 

LOCATOR CAN094-0946-0D02 

LAB SAMPLE NUMBER 03ll810014SA 

COLLECT DATE 09/11/93 

Result RL Qual 

Phenanthrene 

Pyrene 

Metals (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 13 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. QUAL=Qualification 

U = Nondetected value. RL = Reporting Limit. 

Page 8 of9 

Source: Woodward-Clyde, 1994 

Tables 

URS 0:11616194341cannon_hswa_nfraplnfrap1apb.doci27-Sep-04 /OMA B-195 



IPPEIIIIB Tables 

URS 

Table 26-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 94 

LOCATOR CAN~0946-G001 

LAB SAMPLE NUMBER 0311810014SA 
COLLECT DATE 09/11193 

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 

(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. QUAL=Qualification 

Page9 of9 
Source: Woodward-Clyde, 1994 

Q:l1616\9434\cannon_hswa_nfraplnfrap1apb.doci27·Sep-04 /OMA B-196 
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IPPEIDIIB Tables 

Table 26-2a 
Comparison of Detected Concentrations with RBCs (1) 

SWMU94 

SampleiD 

CAN094-0941-0002 
CAN094-0946-0004 
CAN094-0945-0000 
CAN094-0942-0000 
CAN094-0945-0008 
CAN094-0942-0004 
CAN094-0942-0000 
CAN094-0942-0000 
CAN094-0942-0000 
CAN094-094I-0000 
CAN094-0942-0004 
CAN094-0941-0000 
CAN094-0944-0002 
CAN094-0942-0000 
CAN094-0945-0002 
CAN094-9441-0000 
CAN094-0945-0000 
CAN094-0944-0000 

CAN094-0942-0000 
CAN094-0945-0000 
CAN094-0942-0000 
CAN094-0942-0000 
CAN094-094 I -0000 

CAN094-0945-0000 

CAN094-0945-0002 
CAN094-0943-0000 
CAN094-0942-0000 
CAN094-094 I -0000 

CAN094-0944-0002 

CAN094-0941-0002 

CAN094-0946-0002 
CAN094-094 1 -0002 
CAN094-094S-OOOO 
CAN094-094 I -0000 

CAN094-0942-0000 

Analyte 

1 ,2-Dichloroethane 
I ,2-Dichloropropane 
2-Methylnaphthalene 
Anthracene 

Antimony 

Barium 

Benzo(a)aathracene 
Btnzo(a)pyrene 
Benzo{b)ftuoranthene 
Benzo(g,h,i)perylene 
Beryllium 

Butyl benzyl phthalate 
Cadmium 

Chrysene 

Cobalt 

Copper 

Dibenzofuran 
Ethylbenzene 

Fluoranthene 
Fluorene 
Indeno(l,l,3-cd)pyrene 
Lead (3) 

Mercury 

NaphthalCile 

Nickel 

Pentachlorophenol 
Phenanthrene 

Pyrene 
Silver 

Tetrachloroethene 

Thallium 

Toluene 

Total Petroleum Hydrocarbons (4) 
Xylenes (total) 

Zinc 

NTF =No EPA Established Toxicity Factor 
(I) All units in mgllcg 
(2) Risk-based conc:enlnltlon 
(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. 

Maximum 

Detected 

0.002 
0.027 

3.8 

0.037 

10.6 

1640 

0.23 

0.34 
0.55 

0.16 

0.88 
0.048 

2.9 

0.35 

5.4 

11.2 

0.16 

0.0027 

0.44 

0.32 

0.14 

99.2 
0.48 
0.43 

11.3 

0.074 

0.24 
0.41 

3 
0.025 

0.14 

.0-042 ·-) 
( 3600 . ollO§.r-

84.8 

Source: Woodward-Clyde, 1994 

Maximum 

Detected 
RBC (2) Exceed RBC 

0.8 N 

30 N 
NTF N 
2000 N 

3 y 
4i00 y 

0.07 y 
0.01 y 
0.07 y 
NTF N 
0.02 y 

2000 N 
8 N 
2 N 

NTF N 
300 N 

NTF N 

800 N 
300 N 
300 N 

0.04 y 
500 N 

2 N 

300 N 
200 N 
0.6 N 

NTF N 
200 N 
20 N 

1 N 

6 N 
200 N 

1000 y 
20000 N 

2000 N 

URS Q:\161619434\cannon_hswa_nfrap\nfrap1apb.doci27-Sep-04 /OMA B-20 1 



APPEll 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 

Trespasser {Surface Soil) 
- Dennal Contact 
- Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Table 26-2b 

Summary of Human Health Risks 

SWMU94 

Average Exposure 

Cancer Subchronic Chronic 
Risk H.I. H.l. 

0.00 J X 10-6 
2 x w·• 9 X 10-<> 

0.00 2 x w·' 
4 X 10"12 I X 10 .. 
2 x w·• I x 10-s 

4 X 10·•• I x 10-<> 
5 X 10"10 4 X 10 .. 

0.00 2 X 10"7 

3 x 1o·ll 5 X 10"7 

5 X 10"10 4 X 10 .. 

0.00 8 x w·' 
J X 10"10 2 x to-<> 

0.00 5 X Ht' 
8 X 10"11 4 x w-• 
4 X 10"10 2 X 10-4 

Note: Apparent inconsistencies in summation of risks arc due to rounding of risk values. 

Source: Woodward-Clyde, 1994 

Tables 

Reasonable Maximum Exposure 

Cancer Subchronic Chronic 
Risk H.L H.I. 

0.00 4 X 10 .. 
6 X J0"7 2 x w·J 

0.00 3 X 10-6 
2 x w-~· 2 X 10"7 

6 x w·' 2 X 10"3 

5 x w·ll 2 x w-J 
5 X 10-9 4 x w-l 

0.00 9 X 10-4 
[ X 10·1l 2 X 10-4 
5 X 10"9 5 X JO·l 

0.00 2 X 10 .. 
4 X 10-1 3 X 10 .. 

0.00 8 X !()"' 

I X 10"11 7 X 10-1 
4 X 10·1 5 X 10 .. 

URS Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doci27-Sep-04 /OMA B-202 



I I -Room Ill 
Sample Number Benchmark 

~ CAN094- CAN094- CAN094- CAN094- CANo94- cXNO!J4- CXNo94- cAN094- Arithmetic Dietary 
0941· 0941- 0942· 0942· 0943· 0944- 0945 0946- Mean Threshold 

Chemical 0000 0002 0000 0002 0000 0000 0000 0000 N (mglkg) (mgllcg) Risk? 

oat1 e gan1cs 
1 ,2-Dichloroethane 0.0026 u 0.002 J 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 UJ 0.0028 u 0.003 u 0.0027 J 0.003 u 0.003 u 8 0.00 485.5 
Tetrachloroethenc 0.0026 u 0.025 J 0.0027 UJ 0.0028 u 0.003 u 0.003 u 0.003 u 0.003 u 8 0.01 5000 
Toluene 0.0061 J 0.049 J 0.01 ] 0.0028 u 0.0014 J 0.003 u 0.003 u 0.0014 J 8 0.01 12500 
Xylenes (tolal) 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 

en Semivolatile Organics 0 :.:0 
c Anthraeene 0.17 u 0.037 J 0.195 u 0.2 u 4 0.15 sooo .. c;;· .., Benzo(a)anthracene 0.11 J 0.23 1 0.195 u 0.2 u 4 0.18 0.4 .. 
(") 

Benzo{a)pyrene 0.17 J 0.34 J 0.195 u 0.2 u 4 0.23 0.002 Possible 
~ 

(I) (") .. Benzo(b)Ouoranthcne 0.23 J 0.55 0.195 u 0.2 u 4 0.29 8 .. :r 
:E Benzo{g.h,i)pcrylene 0.16 1 0.16 J 0.195 u 0.2 UJ 4 0.18 375 .. I» 

Butyl bellZ)'l phthalate 0.048 J 0.18 u 0.195 u 0.2 u 4 0.16 470 .. .., 
0 Chrysenc 0.18 J 0.35 J 0.195 u 0.2 UJ 4 0.23 12 

I» -1 
0 .. en (") I» 

~ 
Dibenzofuran 0.17 u 0.18 u 0.195 u 0.16 1 4 0.18 3.3 :E -.. 

(I) C"' 
Fluoranthenc 0.2 J 0.44 0.195 u 0.2 u 4 0.26 625 - :s: .., 

(I) 
I» Fluorene 0.17 u 0.18 u 0.195 u 0.32 1 4 0.22 625 .. N' .., c I» 

....., 
0 Q, lndeno( 1,2,3·cd)pyrenc 0.11 1 0.14 1 0.195 u 0.2 UJ 4 0.16 14.4 .. -0) 
;.; I 2·Methylnaphlhalene 0.17 u 0.18 u 0.195 u 3.8 4 1.09 815 <0 o· I 

<» (") - ~ 
....., 

j -< Naphthalene 0.17 u O.l8.U 0.195 u 0.43 4 0.37 267.5 .. ::I (") 

c. Pentachlorophenol 0.8 u 0.9 u 0.074 J 0.95 u 3 0.68 190 .. en 
~ ~(I) Phenanthrene 0.15 1 0.24 J 0.195 u 0.24 J 4 0.21 ISO - c 

" .- Pyrene 0.41 J 0.36 0.195 u 0.2 u 4 0.29 375 .. 3 
" <0 3 lg <0 Mclals I» 
~ 

~ Cadmium 1.8 2 0.91 0.28 u 0.3 u 0.8 0.3 u 0.3 u 8 3.87•• 10.5 

. ~ 
.. -< Lead 61.5 14.6 99.2 5.6 6.7 15.2 12.5 J 1.5 J 8 27.85 87.5 .. 

" 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 0.3 u 0.6 J 0.34 J 0.27 J 8 4.92•• s 
~ Silver 0.54 1 1.1 u 0.6 u 0.6 u 0.6 u 0.52 J 0.6 UJ 0.6 UJ 8 0.65 41 
'tJ Thallium 0.26 u 0.6 J 0.28 u 0.6 u 0.3 u 0.3 u 0.6 UJ 0.6 UJ 8 0.44 2.6 w 
'8- Zinc ,6.3 J 21.5 84.8 18.9 19 23.6 27.2 17.3 8 33.58 875 
c. 
~ TPH 862 3250 247 22.6 u 24 u 221 3600 251 8 1059.70 241 Possible 

~ • Between 0 and 2 feet deep 

"' •• Mean soil concentration multiplied by BAF of 4.6 for cil and 12 for Se. "i' 
0 J Estimated value ~low limit or estimated based on data quality criteria . ... 
0 U Non-detect, value shown 1 s one-half the reponing limit 
:;:: 
> 

to ... 
I II» 

N 1:1" 
0 -w CD 

tn 



IPPEIIIIB 

No. 

(ft.) 

6 

2 6 

J 6 

4 6 

5 6.5 

6 6.5 

7 6.5 

8 n!a 

9 8.5 ows 

10 8.5 ows 

It 8.5 ows 

12 8.5 ows 

URS 

Table 26-3a 
Summary of Soil Sample Results 

SWMU94 

PID 4030 
(units) TPH 

ppm ppm 

ND <20 

ND <20 

ND <20 

ND ND 

ND ND 

ND ND 

NO <20 

NO ND 

NO <20 

OF SWMU 94 SOD.. SAMPLE 
RESULTS 

ppm 

<10 

<10 

ND 

ND 

ND 

<10 

<10 

<10 

NO 

Page 1 of2 
Source: U.S. Army Corps of Engineers, 1999 

Tables 
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APPEll liB 

Table 26-Ja 
Summary of Soil Sample Results 

SWMU94 

14 9 OWS 

15 9 OWS 
excavated 

16 n/a soils 

17 6 ows 
18 6 

19 6 

20 6 

21 6 

22 6.5 

23 6.5 

24 6.5 

25 n/a 
excavated 

26 n/a materials 

ND 

ND 

ND 

ND 

ND 

4030 
TPH 

<20 

ND 

ND 

ND 

ND 

4030 
BTEX 

<10 

<10 

<10 

<10 

<10 

contaminant identified: Methylene Chloride at 0.06 mg/Kg. 
2 Ethylbenzene 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-<letect. or below detection limit 
NT indicates not tested 
• Upper threshold limit of background concentration 

SWA846 

Page 2 of2 

2300 

SWA846 
8260 

Source: U.S. Army Corps of Engineers, 1999 

Tables 

Total 

URS Q:\161619434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep-04 IOMA B-205 



IPPEIDIIB 

Table 26-3b 
Maximum Soil Sample Concentration of Metals 

SWMU94 

SWMU 94 Maximum Soil Sample Concentration of Metals 

Tables 

Sample Total Metals TLCPMet21s Background Cone. Region IV No. mg!Kg 

7 
Arsenic 6.4 

Barium 812 

Cadmium 0.29 

Chromium 9.2 

Nickel 
24 

Lead . N- noncarcmogemc 
C - carcinogenic 
NT - not tested 

6.9 

4.4 

mg!L 

<0.40 

1.6 

<0.0050 

NT 

NT 

NT 

Region VI I Cannon AFB I Residential RBSL 
Mg!Kg mg!Kg 

1.1-16.7 3.6 032C 

430 805 5300N 

0.01-1.0 1.3 38N 

38 13.3 31 c 
16 I 1.4 1500N 

10-18 7.1 400N . 'CAFB Background lnvest1gatJon. 1997 

Source: U.S. Army Corps of Engineers, 1999 

URS Q:\161619434\cannon_hswa_nfraplnfrap1apb.doci27-Sep-04 /OMA B-206 



APPEll liB 

Parame'ter ~Jell A* 

Ag ND 
& - ,·_ 1'· '·' •r.-,' ' 0 • 0060 nB\:,~l., ; ... J.,L._ 

Ba (Lo') 0.074 
Ca ---- 37.0 
Cd-(0 .o IJ ND 
Cl- --::· 53 • 0 
Cr(o OS! 0.001 
Cu- ND 
Fe--- 0.020 
F -- \ 2.6 
Hs (o.oo2J o.ooo4 
K- 3.7 
Mg ----· 37.0 
Mn .. - 0.021 
Na ..... -- 60.0 
Ni 0.032 
N03~ '·, 0.81 
Pbroos; ) ND 
Phenol (o ooS ND 
se Co.os) ND 
so 120.0 
TD~----- 490.0 
TOC ------ ND 
TOX------ ND 
TP04-- 0.06 
Zn --- 0,015 
601** .2.1 
602*** ND 
Cond. 740/750/750/750* 
pH 7,6/7,5/7,4/7,4* 

Table 27-1 

Results of Water Samples 

SWMU 113 

Well B 

ND 
ND 

0.320 
55.0 
0.003 
50.0 
0,002 

ND 
0.34 
2.7 
0,0006 
4.7 
38.0 
0.760 
62.0 
0,035 
0.81 

... ------Hit-·----
_/>-'0.04t ., 
·-----~-ND--

130.0 
440.0 
2.0 

ND 
0,05 
0.010 

ND 
ND 

810 
7.6 

.. 

Well C 

ND 
0.0004 
0.079 
44.0 
0.002 
50.0 

ND 
ND 

0.020 
2.6 
0.0004 
3.7 
40.0 
0.330 
57.0 
0.035 
0.82 

ND 
ND 
ND 

120.0 
450.0 
1.0 

ND 
0.04 
0.010 

ND 
ND 

740 
7.2 

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 

{all uniu mg/L (equivalent to ug/ml defaul't values in Appendix A) ucept pH. 
which is expressed in pH units, and conductivi'ty {Cond.), which is in umbos, 
and 601/602 results which are reported in ug/L) 

*Quadruplicate analyses for up-gradient well only 
**601 = purgeable halocarbon& (Trichlorofluorome'thane) 

***602 = purgeable aromatics 
ND = not detected, detection limits and analytical techniques are listed in 

Appendix A. 

URS 

Page 1 of 1 

Source: Radian, 1986 

Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep-04 /OMA B-207 



m Downgradient ill Upgradient 
::11 Element MCU WeD 113A Well113B Wellll3C Well 1130 Well 1131 • 

0.01/0.0053 II Antimony 0.06 u l '0.06 u 0.06 u 0.06 u 0.06 u 
~ 

I 

Arsenic 0.005 u I 
0.005 u 0.0039 J 0.0033 J 0.051 i 0.005 u 

c Barium 0.029 J ' 0.026 J .. ().022 J 0.029 J 0.03 J 1.0 (ij' 
Ill Beryllium 0.002 u 0.002 u 0~002 u 0.002 u 0.002 u O.ot, 0 

< Cadmium 0.005 u 0.005 u f d.oo5 u 0.005 u 0.005 u 0.0053 (!) 
Q. 

Chromium 0.01 u 0.01 u '0.01 u 0.01 u O.ol U 0.01 3: 
(!) en . .... 0 Cobalt O.ot U O.Ql U 0.01 u O.ot U 0.01 u eL c .., 
(") (') Copper 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u l.(f 0 (!) 

::::s 
.. 

(') :e ., Lead 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 0.05 (!) 

en a ~ 0 AI Mercury 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.002 :e .., AI 0 CQ 
AI C" ~ (!) Nickel 0.04 u 0.04 u 0.04 u 0.04 u 0.04 u 1.0' 3: e. -c 0 (!) 

AI _. 

::::S N .., 0 
Selenium 0.0049 J 0.01 UJ 0.01 UJ 0.0047 UJ 0.0047 UJ 0.05 

.. Ill ......, 0 Q. .... 
_. _.I ~ 0 .. 
w :r N "' Silver 0.01 u 0.01 u 0.01 u 0.01 u 0,01 u l.(f 

c:n 
~ G) 1£ .., ~ JD Thallium 0.01 UJ O.ot UJ 0.01 UJ 0.01 UJ O.ot UJ 0.022/0.0013 0 g 

c ::> ..a. 

::::s 
::> e.g ---- -------· --0 . Q. ~~. e.g 

TlD 0.1 u i J 0.1 u 0.1 u 0.1 u 0.1 u :e N ,. 
I ~ I 

. / / AI . .... I Vanadium '• 0.031 0.017 0.026 0.036 0.027 (!) ~ .., l Zinc 0.0049 J 0.02 u 0.02 u 0.02 u 0.0059 u 5.0 en 
AI ~ 

3 
., 
-g. 

MCL • Maximum contaminant level "t:: 0. 

<D ~ UJ ... Estimated as non-detect at the CRQL 
Ill ""' J Estimated value ~ = I I 

"'' u = Not detected .i I l I ~ 
I 0 

~ 1 All concentrations are in milligrams per liter (mg/L) ... to 
2 Primary MCLin effect as of July 30, 1992 = I 3 Proposed primary MCL I =-N -0 • Secondary MCL in effect as of July 30, 1992 = 00 

fn • No primary or secondary MCL or proposed MCL as of March 1992 



i 
BORING 113-01 

Sample Interval (ft bgs) Background 

s 
"' s: -(I) • -D.l 

~ 
(ij 

::0 
(I) Chemical o •. s 28-30 34·36 45-47 55-56.9 63-64.8 Range11) C/1 
c nesults URI R.L. Results Qual R.L. ResuiCS Qual R.L. Results Qual R.L. Results Qual. R.L. Results Qual. R.L. ;:;: Aluminum 4430 lo:9 2240 21.8 3070 22.1 3220 10.8 2930 10.5 3200 10.8 596. 10,796 C/1 

C/) 
0 
c .., 
n 
~ 

Anumonl: R R R R R IR 0 ·29.6 Arsenic 1.6 ..Q:54 0.99 035 1.4 0.55 \;65~~ijij' ,. , u.~4 0.44 J 0.~: U.b~ u.~4 0·10.3 Barium 136 J 1.1 4] 2. 98.7 J 2. : _ ... ,;~~''I J.i 83.2 J I. I u. ~48 Be!}:IHum -- 0.34 0.21 u 0.44 :lJ _().44 0.151 0.2 U.l2 J 0_._21 _(l.l~IJ_ ll_.2Z 9·().6 Cadmium - u 0.54 U". 1.1 'IJ] 1.1 u 0.54 IU 0.53 IU 0.54 0·2.1 i::alclum 88300 ~ ': ~: '167000: 43.6 150000 44. 71300 21.5 30900 21.1 75000 21.6 0·166,119 Chromium 3. 1.1 ·- 2.6 2. 1.8 J 2.2 2.2 I. 3. I. 1.1 0.8. 12.0 Coba_lt ----- --2.1 1.1 u 2.2 u 2: 2.7 J 1.1 UJ 1.1 .!:j 1.1 ·4.0 Co22er - 3.8 2. 2. 4.4 • 2.4 J 4.· .I 1 2. 1.5 2.1 ~tli~;6' _2. o_-_1_0.1 
!ron 3780 _1(),5 1410 2U _181_0 ~2, 1_7_80 _10~ !!_40 10.5 2150 !0.8 0. 8,564 Lead 6.1 1.1 0.55 2.2 0.55 1.6 0.54 -n 0.53 1.8 0.54 0· 18.4 

D.l 
:::s 
c. 
c 
(I) -(I) n -(I) Q, 

0 
0 :e ., 

0 D.l 
0 (Q 

~ 
(I) ... 

D.l s. .., 
Q, 0 
I w -- 0 ;:;; 0 

§i -< f. c. 
~ (I) 
hi ~ 

::l ... ::l 
(Q 0 

::l (Q ':::r co 
~ 
':o 
if 
l 
iil 
~ ., 
'8-
Q. 

~ ...., 
g. 
6 .. 
0 
~ 

IMagncs urn 2320 21. 2300 43.E 415() 44. 4890 21. 455C 21.1 6280 21.6 () ·_9,9\Zc Manganese -- 89.6} I_. I 21.51 2. 2~.3 2. 81.3 J I. 27.71 I. 37.7 ,J 1.1 0· 151.8 
Mercury u 0.11 u 0.11 lJ __Q:Il !I.J 0.11 u 0.1 IU 0.11 0. 0.2 iillcker 

- ii~O 4. 2.91 8. 4.9 J 8.8 3.31 4. 3.5 J 4. 3.7 1 4.3 0-9.7 
Potassium 54 652] 109( 6861 1110 779 53! 644 521 580 541 0 ·2,531 Selentum IUJ 1.1 UJ 1.1 U1 1.1 IUJ 1.1 u 1.1 UJ .I o_. 3~8 
!Silver l_l)_ 1.1 u 2.2 u 2. ll u !-I lJ.411J Ll 0. 1.8 [Sodium u 543 :U I~G u lliC IU 538 IU 526 IU 541 0· 834 
Thallium 0.1411 1.1 0.1 ] 1.1 O.IS J l.l 0.231 1.1 IU 0.53 0.1511 I. 0. 6.2 I Tin _!iA NA NA NA NA 10.7 IU. NA Vanadium 13.4 .I 7. 2.2 8.3 2. ~7 I. s. (. !().1 J. 1.7. 25.0 Zinc --... ··---· = I 1.2 2. 6.6 4.4 7. 4. 6 2. 2. 10.1 ~- o_. 20.7 
Acena~hthene u 36_<i u 36 u 37( u 351!_ u 35 j'J J JOU bis(2· -- u 360 u 360 u 37C u 35C u 35 ~7 J 300 BuiYI benzyl phthalate u 360 u 36C 38] 37( u 35C u 35 u JOO Fluoranthene u 360 u 36C u 37 u 35( u 35 6: J ,l()U Fluorene u 36 u 36 u 37 u 351: u 35 41 J JbU Phenanthrene u 360 u 36C u 37 u 35C u 35 130J 360 Phenol u 36C 360 36( u 37 u 35( u 35( u 360 P~renc u 36C u 36( u 37 u 35( u 35 ~~ JOU Acetone u II 5.91 II IU. II IU. 11 u II , .. 1 (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 milligrams per kilogram (mglkg), organic concentrations are in micrograms per kilogram (~glkg) 

--

:::s en n -1 :e ~ D.l 
2: s: ~ (t) c: D.l 
N -... (5' ....... ... I 

w :::s w 
C/1 

0' .., 
0 -::::r (I) .., 
0 
::::r 
(I) 

3 r;· 
~ 
0 
0 
3 , 
0 
c 
:::s 
c. I= C/1 t:O 

I 
N 

=' -CD 
0 
\0 

"' 



I 
BORING 113-02 

II • ... s: • CD Ill .. 
E. 

~ (/1 

::0 
CD Sample Interval {ft bgs) Background I 
(/1 
c Chemical 14-16 20-22 J0-31.5 40-41.8 49-51 Range 

I 
;::;: 
(/1 Results Qual, R.L. Results Qunl. R.L. Results Qual. R.L. Results Qual. R.L. Results Qual. R.L. 

' Dl 

en 
0 
c 
~ 
(') 
CD .. 
~ , Dl 
0 (Q 

~ CD 
1'1.) 

Dl 
0 ~ 

0 c. .... 
:.;. I w <n (') 0 
gj -< '£. c. 
~ CD 
1.1 ~ 

" ..:A. 

" <D g 
1,. <D 

~ 
co 

1::. 

@' 
~ 
@' 
'0 

iii 

Alumtnum 4630 22.9 i);,O:JltOO _!_l.l 5560 22. 4480 .10.8 2480 l().S 596 • 10,796 I Anumon~ R .... ··r-
R R R 0. 29.6 Arsenic l.4 0.5' _1._1 0~ I 035 0.88 0.54 0.48 J _I o_-10.5 Barium 11!011 .2.3 10611 1.1 88. J 2. 68.9 J 1.1 22.4 J 1 o- 54B BeQ:IIIum _O.ll J 0~ 0.41 0.22 u 0.44 0.18 J 0.2 u _(),~ ()·0.6 Cadmium UJ 1.1 u 0.56 U1 1.1 IU 0.54 u 0.52 {)_·_2.1 Calcium ;1720()0<.::.:- 45.8 65200 22. 121000 44.3 50600 2l.f 22100 21 0. 166,119 Chromium 2.8 2.3 7. 1.1 3.9 2. 4.9 1. 1.5 1 0.8. 12.0 Co Galt u _p 2.3 J 1.1 u 2. 1.3 J !.1 UJ 1 0-4.0 Coe~r 3. J 4.f 3.7 2. 2. J 4,4 1.81J 2.2 0.98:J 2.1 0. 10.1 Iron 3530 22.S 7060 11.2 3430 22. 2950 10.8 1600 10.5 _0 _-_!,5 6_4, LCa<l- 4.3 0.5 3.5 0.5f 1.9 0.5 1.9 0.54 1.5 0.52 0. 18.4 Magnesium 4970 45.8 4150 22.3 4480 44.3 3980 21.6 2950 21 0·_9_,91.2_ Manganese -

~31 2. 53.8 J 1.1 35.8 J 2. 34.8 J 1.1 28.81J l 0 ·l5l,ll Mercury u 0.11 u 0.11 u 0.11 u 0.11 IU 0.1 0-0.2 Nicker 61 9. 8.5 4.5 6.4 J 8.\1 4.8 4. 2.3 J 4. 0 •9.7 Potasstum 1530 _1140 :; . ~~$0 558 9711 I_!_IC 912 539 _689 524 0. 2,531 Selenium UJ 1.1 UJ 1.1 iUJ 1.1 UJ I. IUJ _\ 0. 36.8 Silver u 2.3 u 1.1 u 2. u 1.1 IU I ()_· L8_ Sodium u 114\J iU 558 IU I I IC tU 53~ u 524 0 ·834 Thalhum 0.19 J 1.1 0.1711 1.1 0.12 J 1.1 0.16 J 1.1 0.18 J 0.52 0. 6.2_ 'ftn NA NA NA NA NA u 10.5 NA V ana Cl'iiiiil'"" 14.3 2.3 13.9 ..!:.! 12 2. 14.8 1.1 4.8 I 1.7. 25.0 ZJiiC -~ - 4] ----rg r·--=:D - 10.8 4.4 8.9 2. 5.6 2.1 0·20.7 --- t---·-- -C-. 

Acetone --u II 5.1 J II u II IU I u 1C 

U • Not Detected J • Estimated Value UJ "'Estimated Reporting Limit NA "'Not Analyzed 
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• Metals conce~rations are in milligrams per kilogram {mglkg), organic concentrations are In micrograms per kilogram {llg/kg) 
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BORING IIJ-03 

IC • "' s: • CD Ill -Dl 

~ Vi 
:;a 
CD 

Sample Interval {ft bgs) Background I 
Ill 
c 

Chemical 23-2!! 28-30 40-42 !!0-!!1.4 58-59.9 Rangec•l I 
;:; 
Ill 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Dl 
::::J Aluminum 6910 52.5 5430 21.2 3970 10.7 2040 10.3 J.j'l\) 11}.4 ~\1(> - 1\l,/\1(> Q. Antil11l>nY. u 3t.S u 12.7 u 6.4 u 6.2 u 6.2 V· J.').O Arsenic 1.4 0.52 1.1 0.53 0.9 0.53 0.58 0.52 V.J.I v.~J. _ll~· _11.1·~- I 
c 
CD tJJ 

0 
c ... 
(') 

~ 

:e ""C 
0 Dl 
0 (Q 

~ CD 
w 

Dl 0 ... 
Q. .... 0 
I w ::.: 0 0 ~ 

gJ -< '£ Q. 
~ CD 
f.f w 

" .. 
" cg 0 I" cg 
::T co "' I! 
~ 
'0 
S" 
~ 
"3. 
Q) 
'0 

Barium 167 5.2 104 2.1 45.4 1.1 130 I ;.!~ • .; I \}. ~4~ BerYllium u I u 0.42 u 0.21 u 0.21 u V.J.l v- v.o Cadmium u 2.6 u 1.1 u 0.53 u 0.52 u . \}.)l. \} ·l..l Calcium { ·:.iL:iiLU.VU lOS liiill»;moou ;~.,1~~ 42.5 63200 J 21.4 68900 J 20.7 JUVV 20.8 u- 100,11') Chromium 5.5 5.2 2.6 2.1 3.1 1.1 1.7 I LIS U.IS•IJ..lJ_ Cobalt u 5.2 u 2.1 1.1 1.1 0.73 J I UJ J I V•'I.V Copper 3.9 J 10.5 2.2 J 4.2 J.lJ 2.1 0.84 J 2.1 v.,o "· U • IU.!_ Iron 4890 52.5 3330 21.2 2360 10.7 1190 10.3 14JU _IU.4 u- ~.~64 Lead 2.8 0.52 2.4 0.53 2 0.53 1.3 0.52 I. U.52 U • Hl.'l Magnesium 5210 J 105 3860 J 42.5 4200 J 21.4 4050] 20.7 'IIJ.V t.V. V•'J,'Jl.l Man11.anese 52.7 5.2 37.4 2.1 25.1 1.1 21.6 I l.'~ _I U • I' LIS Mcrcurv u 0.1 u 0.11 u 0.11 u 0.1 IU U.l U •U.J. Nickel "' ~l:.;!.lJI:l(/il ~~t:~;.·~ 21 5.2] 8.5 3.9 J 4.3 3.5] 4.1 2.7 '1. \}•'), Potassium 1460] 2620 1160 1060 753 534 526 517 ,, 
~.lU U•l.,,~_!_ Selenium UJ I UJ 1.1 UJ 2.1 UJ I UJ I u- :56.~ Silver UJ 5.2 UJ 2.1 UJ 1.1 UJ I UJ I V • .IS Sodium u 2620 u 1060 u 534 u 517 u ''-V V •ISJ4 Thallium 0.15] I UJ 1.1 0.16 J 1.1 UJ I UJ V.:l.l U•O . .l Tin NA NA NA NA NA u IU.4 NA Vanadium 11.9 5.2 14.7 2.1 16.3 1.1 5 I '· ·' • ..:,,u Zinc 13.9 10.5 9.9 4.2 6.3 2.1 3.6 2.1 4.~ l..l U ·l.U.7 

bis(2-Ethvlhexvl)phthalate u 350 u 350 u 350 u 340 tbUIJ .S4U Acetone u 10 u II 4.7] It u 10 IU (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 concentrations are in milligrams per kilogram {mglkg), organic concentrations are in micrograms_per kilogram (Jig/kg) 0 
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BORING 113-04 

I 
Sample Interval (ft bgs) Backgroun 

, Chemical 0-.5 20-lZ 25-27 35-36.3 45-47 55-57 Range 

ill 
:1 s: • CD Ill .... 

D) 

~ iii 
:::0 
CD 
Ill 
c 
;:;: I 

I 

Result Qual R.L. Result ual R.L. Result Qual R.L. Result ual R.L. Result Qual R.L. Result ual R.L. Aluminum 10100 10. 496C 21. 4680 21.6 5080 22.9 446( 10.~ 3980 IC.7 596- 10,79 

Ill 
D) 
:::::s 

CJ) 
0 c .., 
(') 
CD .. 
~ "'0 
0 D) 
0 c.c 
~ CD 

~ 
D) 

0 .., 
c. .... 0 

I w :..> 
0 i 0 
-< c. 

~ CD 
bf ~ 

::> ..Jo. ::> (Q lg (Q 
::T co 
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::> ; 
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Anttmony IK -IT. T I OJ Tr. UJ 6.4 iUJ ~. 0-29.6 'Arsentc 2.9 0. 4 I. 0. I. li.J7 0. 78 0. 0.:1~ 0 • I 1.~ Barium ·- 1461.!_ .!.· 9: . 13• 25 2, _ I IllS. ll • 14& Begllium 0:7. o:!I 0. .2: 0. 0.46 0.1 ().I lJ u. o · 1.6 Ca mium \U 0.53 IU 1.1 ,U 1.1 U 1.1 o. IU 05 0-2.1 a ctUm 30200\ 21.4 129000 43.4 135000 J 43.3 2E+I>5 -45.8 501Ul\J _21.3 54700 21. 1 o • 166,119 !Chromtum - . , .?,:~L-1-- .1 6.2 2. 3.S 'r. 4. 2.3 l. l, 3 .1 0.8-\2.0 Cobalt ·: · -;~ 5· 1.1 U _I U 2. [J '1:: T.3 o • 4.0 CoDPCr 101 2. 'f.3 4. 3. 4. • 10. Iron --- '·· 9610, 10. 4341 21. 358( 2. 283C 2:.9 ~'1: 2~20 ·8,564 ead 10 \. IJ ~ 2. ,5• 2.~ ,J 0. _\J,J,) .'J u.~' G • 18.4 .Magnestum 287~\_ "' 21.4 3061 IJ 43.4 338( 43. il3,0!l'~H-;\· 45. S: 2 .3 7430 21. c • 9,912 Manganese 275i~"'''' I. 34 2.2 45. 2: 32.5 2. 33. _ 29 1.1 0. 15\.8 MerCury 1U 0.1 \U 0.11 IU 0. I U U. U o. U 0.11 0-0.2 \Nickel -~?1 -4. ~~~1()1~. 8. 7.2T -s.7 T.8 9. "2'. 4. 3. J 11. o. 9.7 Potassium , 29c70.; 13: 1330 lO 970 J 108C TI41 1030 s: 744 u 0·2, i31 Selemum JJ [Jf .!.- ::r.J UJ o • 1.& Silver U --'21 _lJ 1. o · .8 Sodium U 53: J \08\ 244 J \08( U I 4 IU 1U ~3~ 0 • 834 lhalllum U 0.5 0.12 U 2. u- IV 0.12\J .I 0·6.2 Tin - NA 'NA NA 'N"A - 'NA NA NA Vanadium _2~ .I £6:4 T T~ 2. 17 T 6.6 '1. ._I 1.7-25.0 Zinc 28i21 2. 9. 4. 9. 4. 7.7 4. 7. z. b.9 .J o • 20.7 
bis(2-Ethylhexyl)phthalate U 3SC 36C 86 160 5: 380 U _3~C U 3~0 Utethy phthalate 45 J 35C U 360 U 360 U 380 u 350 u 350 Acetone 3 .. J II 6.3 J II 6. J II U II 5:6 J II 8.3 J II Methylene chlonde U .5. LJ .5.4 1.2T -SA T. T -3': . J S. o uene U 5. IU -5.4 J.7 _ll_ .J. ~-
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U • Not Detected J • Estimated Value UJ • Estimated Reporting Limit NA =Not Analyzed 

• Metals concentrations arc in milligrams per kilogram (mglkg), organic concentrations are In micrograms oer kilogram (J-Ig/kg) ..... 
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BORING 113-05 

Sample Interval (ft bgs) Backgrount 

s: i 
CD --D) • iii ~ :;:tJ 
CD 
Ill 

Chemical 24.5-26.5 29.5-31.5 39.5-40.3 49.5-51 59.5-60.8 Range c:: 
;::; 

en 
0 
c:: .., 
(') 

~ 

~ ., 
0 D) 
0 (Q 

~ CD 
U1 

D) 
0 .., 

Q. .... 0 
I w :.;. 

(") ;;; 0 
~ -< '£ Q. 

~ CD 

::> ~ 
::1 

(Q lg (Q ,. co 
I~ 
a 
iil 
% 
~ 
:'.. ., 
'8-
c. 

Result Qual. R.L. Result Qual. R.L. Result Qual R.L. Result ual R.L. Result Qual. R.L. 
Aluminum 3400 21.! 328Q 21.8 5640 _11.~ 3530 10.4 _34:l_ll JU.4 ~Yb_ • lU, 796 An limon~ IUJ 13.1 L!JJ 13.1 ll· J 12.9 IUJ 6. IUJ 6.2 0-29.6 Arsenic 1.6 o.ss I 0,55 l. 0.54 0.59 0.5 0.67 0.52 0-10.5 13arlum 194 2. SOl 2. 520 2. 47.5 I 103 I 0-548 
Be*lllum ··--- --· u.2 0.4 u 0.44 u 0.43 u. U.21 0.14 _ll.:l1 ll- O.li ---·--·---- -Ca mlum IU 1.1 IU I. u 1.1 u_ 0.5 IU o.~2 0-:i.l Calcium ·--- 1460001J 43.1 r:~~0.4000'J 4H .14~000 IJ 43.1 42300 20. 51700 20.8 0- 166,119 C6romlum 9.9 2. 4.8 2. '~~:w~r• r- 2 5.1 I 10.7 I 0.8-12.0 Cobalt 1.91J 2. . J 2 . •.. "i.'S 2:2 1.3 .4 _1 0-4.0 
Co!!~r -

~. 4. 2.7 J 4, 2.8 4. 1.51 2.1 3 2.1 0·10.1 Iron 4800 21. 1930 J 21.8 3650 2U 2630 10. 2870 10.4 0. 8,564 Lead 3. IJ 0.55 1.4 J 0.55 I.81J 0.54 1.9 0.52 2. 0.52 v. 1lS.4 Ma&!!estum 31701J 43.6 5930 J 43.1 80001 43. 42401 20. 505 2U. - !1,912 Manganese 5 :l. 18.6 2. 40.9 2. ~~.4 42~ I 0·151.8 1Mcrcu!1 u 0.1 u.ll u 0.11 u 0. u 0,1 0-0.2 Nickel r~~;;;;.a~:;: 8.7 7.21J 8. _5.91J 8.1 4.1 4.1 4.7 4.2 0-9.7 Potus1um 824 J 1090 428 J 1090 1030 J 108( 868 518 705 ':zu - 2.~3. Selenium UJ I. UJ 1.1 UJ 2. )J I ~ _£.1 u- 36.8 Sliver u 2. u 2. u 2. 1.1_ I 0. 1.8 Sodium - 09 09 u 1080 518 IU 520 0 ·834 Thallium u J.l u J.l u 1.1 I R IJ_-~.2 m NA NA NA NA NAU 10.4 NA Vanadium 13 2. 16.5 2. _1_0.9 2. 6.6 I 9.2 I 1.7-~5.0 Zinc ' ·-~~'-:cli'ii' 4.4 6.5 4. - 9.4 4.3 6.7 2.1 7.4 2.1 0-20.7 
6ls(2-Eth~lliex~l}l!hthalate 260 i~( 7 J 36 7 J 36 u 4 u 340 Butyl benzyl phthalate 170 J u _3_61. 36 J 36C u 340 u 340 Dt-n-octyl phthalate 1601J 36( u 36( u 36C u 340 u 340 2-Butanone {MnK IU II 21 II u I u [ u _1_0 ,2·Hexanone II 1.9 J II u II u 10 u 10 I Acetone I II 98 II _34 J..l 8.1 J 10 18 10 Acetonitrile 16 J 21 
Total Petroleum Hydrocarbons 79.1 43.6 u 43.1 u 43.1 u 41.5 u 41.6 
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U • Not Detected J • Estimated Value UJ m Estimated Reporting Limit NA a Not Analyzed 
• Metals concentrations are in milllgrams_per kilo&ram (mglkg), organic concentrations are in micrograms per kilogram (11g/kg) 
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BORING 113-06 

il • ... s: -(I) .. r+ 
I» 

~ iii 
:::0 
(I) 
Ill 

Sample Interval (ft bgs) Background 
Chemical 2-21.9 25-27 35-37 45-47 55-57.5 Ran~~:e11l 

c 
;::; 
Ill 

(A 
0 c .., 
(") 

~ 

:E " 0 I» 
0 cc 
Q. (!) 

~ en 
I» 

0 .., 
Q. .... 0 
I w ::i: (') 0 :'1 

~ ~ 

" .!0 
&f ... " c.o " g c.o ',. 00 ,! 
~ 
"% 
~ 
'?.. ., 
'8-
a. 
~ .... u, 
"' 

Result Qual. R.L. Result Qual. R.L. Result Qual R.L. Result Qual R.L. Result Qual. R.L. 
Aluminum 531011 56.~ ~210 J 10.9 51901 10.! 3640 1 10. 2310 IU. )~6. 10,7~() Antimon --------- U1 33. UJ 6.5 U1 ~3! U1 6. IV1 0. u- z~.o Arsenic 2.8 0.5 2.4 0.54 2.2 0.54 1.8 0.53 0.82 0.5 U • IU.) !I:! anum 17711 5.7 141 J I. 15.8 1 I. 58.41 I. 58.8 1.1 U· )4~ Beryllium IU 1.1 0.37 0.2 0.25 0.2 0.14 J 0.21 0.12 O.z1 u •. 
t~_;admtum 

------- "2:8 u.s u u.,4 u u.s u. 0 •. Calctum . ,,, 25tOQO' J J35oo ll. 371001 21.5 53900 J Zl.l 4~ 900 1 21 _()_·J§6, 11~ Cliromlum '· 4.7 1.1 3.6 I. I 6.4 _I, _!1.4 1.1 0.8 ·I ~.o ... obalt 5. 1.5 1.1 __ 1.1 1.1 0.881 IlL l.l 0 •4.0 COJ!~r ;~,~··:21!~ I. 4.5 2. 2.3 z. 2.5 _bl 2.4 2.1 0·10.1 Iron 
. 

44201 56. 46501 10.5 327U J ..!.0.8 24201 10.5 168011 10.5 0. 8,564 I Lead 4.8 I. 3. 0.5~ 2. ~ 1.8 0.5 1.5 0.53 0. 18.4 Magnestum 59401 113 30701 21. 27101 21.5 25401 21.1 2520 z. 0. 9,91~-Mansanesc 29.51 5. 81 1.1 42.2J 1.1 30. 1.1 26. J.l 0·151.8 
~- u 0.11 o.tt 0.1 0. I lL 0.11 0·0.2 e .: ·~ Q.if.i\l'if~~·l _l_2.6 6.3 4.3 4.1 J 4.3 4J_ 4. _3.2 4, 0. 9.7 IPotasstum 1860 J _mu 183U 54 1210 _.m 799 m 564 526 0. 2,531 Selenium U1 1.1 UJ 1.1 ,UJ 1.1 UJ I. JJ u. 36.11_ Sliver u 5. 0.351 1.1 u 1.1 u I. _1. 0. 1.8 SOdium u Z~JU u 543 538 sze 526 0. 834 Thallium _0.1 1 ~.I 0.17 J_ o.s 0.191 0.54 0.1 1 0.53 0.23 0.53. 0-6.2 Ttn 

IV 10.5 NA Vanadium ·N•!i2.5l5 5.7 17.8 I. I 13.9 1.1 10 1.1 7.9 1.1 1.7. 25.0 Zinc 16.4 11.3 13.9 2. 9 2. 7.4 2.1 5.4 2.1 0-20. 
ts(Z·Etn~lnex~I)Ehthalate IU 37C •u 36C 57 J 350 u 35( u !50 Di·n-octyl phthalate - u 37C u 36C 3301 35 u 35 u _J)U Acetone u II 5.1 1 I u II II ll Carbon disul !'Ide -- IU 5,7 2.91 5.4 u 5.4 lli_ 5.3 u 5. Methylene chloride u 5.7 u SA 2.IJ 5.4 u 5.3 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 U1 .. Estimated Reporting Limit NA • Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrati()nS are in milligrams Eer kilogram (mg/kg), or~anic concentrations are in micrograms ~r kilogram (~g/kg) 
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BORING 113-07 

s ... 
3: -(I) 

Ill .... 
Dl 

~ (ij' 

:::0 
(I) 

Sample Interval (ft bgs) Backgro t/1 
c 

Chemical o-.s 24-26 29-30.8 39-41 49·51 59·60.9 Rftnge ;:::; 
t/1 

Result Qual R.L. Result ual R.L. Result ual R.L. Result ual R.L. Result ual R.L. Result ual R.L. Alumonum 7240 10) 5 I ---ro:s 4610 22 5440 0. 3010 10.5 2820 _l0.6 _196. 10, 

Dl 
:I 
Q. 

C/) 
0 
c ... 
(") 
(I) .. 
:E ., 
0 Dl 
0 CCI 

~ 
(I) 

""'4 
Dl 0 a. .... 0 

:;. 0 w 
§ 0 

~ ~ 
l'i (I) 

~ ~ 

::> .-
::> (£) 

I~ (£) 

I~ 
()() 

::> 

~ 
~ 
~ 
~ ., , 
C" 
0. 

~ .... 
Cn .. 
"? 

Antimon:t -- R 6.5 u 13.2 u 6.5 u 6.3 UJ 6. 0·29. Arsenoc -·---- 2.4 0.51 .6 0.54 0.41 J 0.55 1.4 Q.54 0.53 0.49 0.53 0·10. Baroum 13 J I 42. J 1.1 41 2. 75.2 IS. J .I 82.9 _!.l 0-541 Be!1 hum 0.44 . .!:!:t! 0.33 O.:l2 0.2 0.44 0.25 0.2:1 0.1 0.21 0.21 ·O.f Cadmium .. u 031 u 0.5~ u 1.1 u 0~ u 0.53 u ~ 0·2. alcoum 73200 20. 22900 21. 15SOOC 44 83800 21. 59900 21.1 46000 "2U ~0·166,1 Chromoum 6.4 . -- I 6 4.7 ~ 7. .I _5.7 1.1 .I 0.8. 12 C:olialt 3.5 I 2. I. 2. 1.9 1.1 .I I. 
u. "'' ~- ··-- 5.7 2.1 _1.1 2. J.2 J 4. 2.6 2 . 2.1 2.1 2,1 ·10. Iron 6600 0.3 4610 0. _p6o 22 ~190 10.5 2630 10.: 2680 IU. 0· 8,5f lg!!!_ -· 6.9 3.9 0.5 3.3 0.55 3 1.5~ 2.3 .5 _1.7 0.53 0-18. Masnesoum 2070 20. :.!240 21. 3770 44 443 :l .8 250 21.1 3510 2 .2 _()_· 9,2_1 Manganese 113 J 1 ~3 J ..!.:1 37.5 J 2.2 53.4 J 1.1 27. .I 43. 1.1 -~.;..!1.,1 Mereu ox_ l!L 01 1J o:n 0.11 u O"U u_ 0.11 IU 0. ~ Nickel 7.5 4.1 .• ·-~·41li2.: 4. 6.7 J 8.8 4. 4. J 4. 2.2[L _4. ----o:9.'l Potassoum 550 51 · 1.12o 54 830 J 1UU 980 54 799 sz· 630 529 0. ,53 Selenium UJ I UJ 0.54 UJ 1.1 0.54 Ul 11,5 IUJ u.s 0· 30.: Silver u I u 1.1 u z. .I 1.1 ,I _O·l.J SOd tum u SIS illll_ 542 IU 1\0C u )44 u SZ< 529 ..!!.:~ Thajlium 2.1 UJ 1.1 0.2 2.2 UJ 2. UJ ~.I u. --o:-n T1n NA NA NA NA NA NA !L _10.6 --w:-Vanadium 16 --"( 12.1 1.1 _2.4 2.2 18.8 .I - (), 8. . ·25 Z1nc I .7 .I 'i~~;,:-23;~, 2. 9.1 4.4 9.6 b2 s. 2.1 s. 2.1 0·20.' 

IS(2·BthylheX:t1)~htha ate u 34 suo 30L 4 36 590 6 430 35( u 350 Acetone u 4.3 1 I ----o.3 I II 3.9[1 II u Acetonttro e 
21 Methylene cntorode :U 5.1 u 5.4 u 5.5 u SA u s. 2. s. To_luene . J 5.1 u 5.4 5.5 u 5.4 s. !L 5.3 Suli'ide Total 

0.5< _(),5_3 Total Petroleum Hydrocarbons 66.5 41.2 u 43.3 u 44 u 43.5 u 42. u 42.3 ( 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 Reponing Limit NA a Not Analyzed 
Resull.l 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 (~g/kg) 

~--

c 
(I) .... 
(I) 
(") .... 
(I) 
Q. 
(") 
0 
:I 

C/) (") -1 :E (I) Dl 
s:a.~ c @ (I) 

,... N .- -· ..... .- 0 1 
w :I w 

t/1 

0' ... 
0 .... 
:::r 
(I) ... 
(") 
:::r 
(I) 

3 
()' 
Dl 

(") 
0 
3 

"C 
0 ~ 
c 0 

~ :I 
Q. 

I-t t/1 
t::C = =r I -N 

CD ..... 
Vl en 



m 
BORING 113-08 

II .. ... 3: • ~ • -D) 

~ (ij 

" ~ (fl 
c: 

Sample Interval (ft bgs) Background ;:::; 
(fl 

Chemical 20-22 25-27 35-35.9 45-47 55-57 Range D) 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
:;:, 

Result Qual. R.L. Result Qual. R.L. c. 

en 
0 c: .., 
(") 

!t! 

~ , 
0 D) 
0 (Q 

~: 
D) 

0 
0 a. .... 
::: I (,.,) 

"' 0 0 

~ -< c. 
~ !D £ 
::> ~ 
::> (Q 0 

I 
::> (Q 
=r 00 
~ 
'" @' 
"9. 
::> 
@' 
"0 
iU 
"8-
Q. 

~ 
~ 

Alummum 5070 J 10.9 4630 J _I_ I. 4520 J 11.1 4250J 10.! 3070 10. 596- 10,796 Antimony 5.8 ~5 J.1.1 IUJ 6.6 IUJ 6. UJ 6.4 0 •l!/.0 

I 

Arsenic 3.7 034 3. 0.5! 1.2 o.ss 0.8 0.54 0.66 0.53 (j- 10.3 Bartum -~J 1.1 96.3 J I. 147 J 1.1 28511 I. 38.2 1.1 0• 54~ Be!11lium 0.37 0.2~ 0.28 0.23 0.1611 0.2 0.1: ] 0.2" 0.15 J O.ll ·0.6 Cadmium IU 0.54 u 0.5 IU 0.55 u 0.5~ _0.53 0-2._1 Calclum 7~0 21.8 7770() ~_. 105000 22.1 43100 2U 46500 21. 0. 166,119 
IChrommm 5.8 1.1 5. I. 3.6 - 1.1 4. I. 2.6 1.1 . O.ll • ll.O Cobalt 2.4 1.1 2. I. 1.5 1.1 1.3 1.1 0- 4.() Copper 3. 2. 2.8 Z.3 1.8 J 2. 2. _l. L J 2.1 0-10.1 Iron 50501 10.9 4070 1_ _I_ I. 2770 J 1l.l 2530 J 10. 1940 10.7 0. 8,564 Lea<1_ 4.5 0.54 3.5 _().~ 2 1.1 1.6 I. 0.53 0. 18.4 Magnesium 2810J 2 .8 27 0 23.4 7570 22.1 7230 21.6 5510 21.3 u ·!1,1112 Manganese -~2. 1.1 54 J L 29.8 J 1.1 30.6] I. 38.2 1.1 u. 15 .~ I Mercury IU 0.11 lJ _0.1: u 0.11 u 0.11 :U u. u -o.z Ntckel 7.4 4.4 7.1 4. 4,3] 4.4 5.4 4. 3.5 :J 4, 0-9. Potassium 1510 545 1310 sse 759 ss 975 SJ~ O!IU ;J: ·2,5: Selenium UJ 1.1 IUJ L UJ 1.1 IUJ 1.1 UJ 1.1 u- 30.~ Silver UJ 1.1 UJ I. UJ 1.1 UJ 1.1 IU 0- l.ll §odium 218 J 545 IS91J sse u -m u 53 533 ~.m Thalhum 0.22 J 2. UJ 2.3 IUJ 2. UJ 2. R 0·6.2_ !tn NA NA NA NA NA IU 10. NA Vanadium . ~ ::-::· .. : .::. 1.1 . ·,.;;,,:,:9 1.2 21.4 1.1 8 1.1 6 1.1 .7 -'/.~.0 Zmc 10.8 2. 2.3 7.2 2. 6.6 2. 'L, I) ·7.0.'/ 

IS(2•hthyJhexyJ)phthalate 400 36( 410 390 420 370 440 36C IU 350 Acetone !1.5 J I 8. IJ I u II u jl 7.411 II 
Acetonitrile 67 J 210 

U .. Not Detected J =Estimated Value UJ = Estimated Reporting Limit NA • Not Analyzed 

• Metals concentrations are in milligrams per kilosram (mg/kg), organic concentrations are in micrograms per kilosram (Jlg/kg) 
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BORING 113-09 

II .. ... s: • (!) 

II .... 
D) 

~ iii 
:;o 
CD 
til 
c 
;::;: 

Sample Interval (ft bgs) Background til 
Chemlul 18-20 25-26.5 35-36.9 45-47 53-54.3 Range(ll D) 

:I 

en 
0 c ., 
(") 

!I! 

Result QUill. R.L. Result Quill. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 445 21.~ 34~U ll. 3440 l. 22'U lU. JblU lu. ~~b • lU,I~b Antimony u 13.1 u 12. u 12.9 IU 6.3 IU (>, u-z~.b Arsemc 1.9 0,5, 1.4 0.54 I. 0.54 0.44 J 0.53 0.57 0.53 0-10.5 Baroum 128 2. 87,8 2. 121 2. 240 I. 48.2 1.1 u. 548 
Be!!llium 0.3211 0.44 IU -o:4j u 0.43 !U 0.2 IU 0.21 0-0,6 
~admium !U !.I u rr u 1.1 u 0.53 IU 0.53 u-:.:. Ealclum 152000 J 43. 98400 J 42. 114000 J 43.1 49000 J 2 'JOlUU 21. u. lb(), l'J 

Q. 

c 
CD ..... 
CD 
(") ..... 
CD 
Q. 

0 
~ ., 
0 D) 
0 (Q 

~ CD 
CD 

D) 
0 ., 

Q. .... 0 
I w :::; 0 0 en 

-< ~ Q. 
~ CD 

~ g 
...lo " CD " 

I~ CD 
OQ 

~ 
1:0 

~ 

l 
"S. 
"' 

~liromlum 3.8 2. 3.1 _bl 2.9 z. I. 1.1 0. .I u.s-~ 

~· u 2 • ---z.I u 2. U.84 J .I 1.5 _I. I 0-4,0 
1,022er 2.4 J 4.4 .. :.:. J 4.3 4. o.~'J J z. TI O·IU. Iron 354U 21. 2530 21.5 219C 21.5 1710 10.5 ZJOU 10.7 0. 8,564 
Leail 2.8 u.~s 0.54 2.5 0.5 .5 U.SJ u.s: (I. 18._'1 
Maznesium 391_0 J 43. 244 J 42. 3460 43.1 2040 J Zl ~J 21.3 0. 9,912 
ii1angancsc 30.3 2. _31.4 2.1 ~.1 2. 22. 1.1 ~.8 I. 0. 151.8 Mercury 0. I u 0.11 0.1 u OJ! u 0.11 0· 0.2 I Nickel 4.7 J -~ '] ~ _2.8 J 8. 3. l 4. _4.2 ,J 4. 0-9.7 Potassoum 10601 IO 7_()_1 J 107( 541 J 108 553 52~ ~78 '34 0. 2,331 Selenium J .I UJ J.. l.J] L1 Y1 1.1 UJ 1.1 0-36.8 Silver UJ 0.6j} 2.1 UJ_ 2. UJ 1.1 UJ 1.1 0. 1.8 Sodium u 10 u 107( u 108 u 52f IU Jij 0. 834 Thallium or 1.1_---4£ J,_ r-9.54 0.15 J 0.54 0.18 J I. 0.16 1 _U·O~ Ton - NA NA NA _16 10.7 NA Vanadium 9.9 2. - 8.1 .l:.: I 2. 6.3 1.1 I. u· 1.1 .:B.o Zinc 8. 4. -~5 4.3 5.6 4. 4~ _2.1 6.7 2.1 0. 20.7 

lbis~2-Eth~lhex~QEhlhalate 7 J +~ 75y--- 35 .,!,90 J 36C u 350 IU 350 2-Butanone (MEK) u II u II ~J II u II It Acetone IU II II 5 J II u II II 
(I) 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 arc in milligrams per kilogram (mg/kg), organic concentrations are in micrograms per kilogram (~tg/kg) 
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BORING 113-10 

3: i CD -I» I iii 

~ 
Ill 

Sample Interval (ft bgs) Background 
Chemical 0-.S l9.S-31 34-35.3 44-46 54-55 64-65 Range<'> 

c: 
;:; 
Ill 

(/) 
0 c: .., 
(") 

!!! 

:e ., 
0 I» 
0 (Q 
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CD 
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I» 0 
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.., 0 Q, 
~ I 
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~ 0 w 
"' -< 0 
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Q, 

!D 
::l ..a. 
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cg 
:r 

cg 

.~ 
()C) 

t 
~ 
Qi 
'8-
0. 

~ 
";-' 
(/) 

"' b ... 

Result Qual R.L. Result Quo I R.L. Result Quo I R.L. Result Qual R.L. Result Qual R.L. Result Qual. R.L. 
Aluminum 7260 10. 4(>~0 22 ~350 21 4: I 10. 40 0 10.2 Jl):lU IU. lYO • IU,7YC> 
Ant1mon~ R UJ 13.2 UJ l:l.t ,uJ ~ u 6.1 uJ 6.3 0-29.6 
Arsenic 1.9 o.s 0.78 0.55 1.3 0.53 0.71 o::52 0.71 0.51 0.84 0.52 0- 10.5 
Barium 169 II 2.2 'f:;;:;•.59~· 2.1 59.5 I 81 70.3 I u- ~4~ Beryllium 0.49 o:2! u 0.44 IU 0.42 0.16:J 0.21 0.14 J 0.2 0.14 J 0.21 0-0.6 
:a<Smium 

_ .. 
IUJ 0.52 IUJ I. IUJ 1.1 UJ 0.52 Ul 0.51 UJ 0.52 0-2.1 ~alclum 44600 ,,!9.8 13()()()() J _4_4. 14i~lJ 42 58200 J 20. 43201: 20.4 tl''F~~~ _l().9 O·J§(j,ll9 Chrom1um 6~ -~ 8 ~2 "'""' ~· Oi71 2.1 7 6.: I 1'~' .;,'!'· '-· 1i.R -I :I.~ ~olialt J. I ~ - . :fs 2.1 1.1 I 0.9 J I 1.2 U•4.0 

co22er (J.4 2.1 2. J 4.4 _6.41 4. J 2.1 1.9 I 3.3 2.1 U• IU. Iron 65>0 10.~ 3090 2~ )1\".958'0 21 3140 10.4 29(( 10. 3240 10.4 0-8,564 Lead 7.3 0.52 2J 0.55 2J 0.53 J.71J_ 0.5 I. J 0,51 ~._8 0.52 0- 18.4 
IMasnes•um 208C 20.8 4970 J 44.1 7200J 42 5310 J 20. ss~ o 20. 8~ _20.9 0 ·_9f12 Man11anese 4 J I 33.1 2.2 69.3 2.1 7.4 I 42.1 I 4".6 1i. I 1.8 Mercury --o.T u 0.11 u o. I u 0.1 0.1 0. U-0.2 'Nicke 7.4 -n '!3!~ .;;lSr4.: 8.8 •){:'P'3.~)1! 8.4 4.1 4. 4.5 4.1 5.2 4.2 U·Y. Potasstum 1700 52( 68711 I!~ 951 J 105C 966 Sl! 832 Sll 600 ~21 U·l,~31 Selentum JJ}_ 2.1 UJ 1.1 UJ ~ l1J I JJ}_ I UJ I 0-36.8 ;silver u u 2.2 2.i u I 0.4~ ~-J.8 SOdium u 52( 110 u 105 u SIS 511 u 521 0 ·_534 Tha hum I u 1.1 u 2.1 0.1 I I IR • 6.2 
Ttn NA NA NA NA NA NAU 10.4 NA [Vanadtum 16.7 I 17.4 2.2 14. 2.1 8.8 I '1.1 12 . ·25.0 [Zinc 19. 2.1 10.1 4.4 14.3 4.2 8.7 2.1 8.E 2 8. z. U· 20. 

12-Butanone {MtK. 1.4 }_ I I II u I I u 10 2-HeKanone u I u II 1.6 J II I I u 10 4·Methyl-2-pentanone u I u II 6.4 J II u I I u 10 Acetone 3.7 J I u II 37 r-i-l 7.8 J I 9.2 J I 41 10 Methylene diloriae u S.2 u 5.5 u- 5.3 IU 5.2 :U 5.1 1.3 
t-81~~~troleu ... 4.9 J 5. iU s.s IU 5.3 u 5. I J S.l u 5. 

49 4U u 44.1 u 42 u 41.4 u 40.9 u 41.7 
(l} 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 ond 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 (~glkg) 
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BORING 113-11 ;:a 
<D 
Ill Sample Interval (ft bgs) Background c Chemical 31-33 35-35.8 45-47 55·57 65-66.4 Range(l) ct 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
D) 
::s Aluminum 5940 I 7_110 21.8 520 10.5 740 10. 412U 10._6 596_· 10,796 Q. Antimony iUJ ~t ,uJ 13.1 IUl 6.3 UJ _6. IUJ 6.3 0·29.6 Arsenic I. --o3S 1.3 0.55 0.88 0.5 0.76 0.5 0.6 0.53 0- 10.5 0 
<D en 

0 
c 
c:; 
~ 

~ "'0 
0 D) 

0 CQ 

~ 
(I) 

..II. 

D) ..II. 

~ 
""' 0 Q. 

0> 

I 
.... 

j 
0 w 
-< 0 

~ 
Q. 

&i 
~(!) 

:> 
:> ..II. 
0 

1:> 
(D 

* 
(D 
co 

I 
:> 
iii 
% 
iii 
"0 

it 
"8-
c. 

~ 
f 
~ 

Banum 132 1.1 512 2. 66.4 I 48. 193 .I 0- 4~ Berylltm 0.2.5 O.L< 0,2.0 J 0.4~ 0.1 J 0.21 0.12 J O.zl O.l'J J 0. 0 • •.6 Cadm urn 0.5 UJ 1.1 IUJ 0.5 iUJ 0.~• u. u- . Calcium 81800 J 21. IZUOOO J 43. 5520011 21 30600 J 2U. ~1~00 2.: .I Q_·_l(l' ~ll9_ [\;hromtum 5. -o .8 2. :t.8 .I .1_.1 .I 0.8- 12.0 Cobalt I. .! 2. _2. _!_. I o.93!J I 1.4 1. o -4.0 ~· • 2 1 ~- 4.7 4.~ IA J 2. 1. rJ 2. 2. 2.1 o -10.1 Iron }60U II 5480 21.8 24§0 10.5 2750 10.~ 3060 10.6 0 • 8,564 Lead 2. J 0.5 2.81J 0.5! 1.8 J 0.52 2.311 0.5' 1.8 u.~J 0- l!i.4 IMal!,llestum -- 6260 J 21. 88401! 43. 3850 J 2! 4730 J 20.8 llY1 1. - 9, ,z !Manganese 30.9 I. 56.1 2.2 27.5 I 37 4:. Ll _0- 151.8 I Mere~!'!_ U 0:!_1 U 0.11 U 0.1 o.l ·~ _ 0.11 o - 0.2 Ntcke 4. J 4,4 it~~~-~~M· 8. 3. J 4. 3.2 J 4, <j.2 4. 0-9.7 Potasstum 901 i48 1120 109 87 sz~ 8 I _:szo 712 528 o- 2,531 Selenium [tll .S UJ 5.5 U I llfl I iUJ 0.53 0 • 36.8 Silver U .I U -~·2 U I U U 1.1 0-1.8 ~m IU 48 U 1090 U 524 IU 520 U 52 0-834 tnauluiii IU U 1.1 U IU I IK o_- 6.2 Ttn NA NA NA NA NA l().C> NA Vanadium 24.5 1.1 ltl'\!11'\:''!7.;11 2. 6.9 I 8.3 1;1.2 1.1 1.7. 25.0 Ztnc _ __!Ql :t. 12.2 4.4 5. 2.1 _0.,8 2.1 1.2 2.1 0-20.7 
2-Butanone(MEK) U II 7.9J II U 10 U IC IU Acetone 12 I 24 II U 10 J IC II II ~~th¥enechloride IU 5. ,u 5.5 U 5. U 5. . J ~· ''Ota etroteum--- U 43.5 59.1 43. U 41.9 U 41.E U 42.3 (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 Results that are shaded and in bold arc concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram (mglkg), organic concentrations arc in micrograms per kilogram (J.Iglkg) _ _ __ 
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BORING 113-12 

3: I CD -D) I (ii 

::0 
CD 

Sample Interval (ft bgs) Background en 
c Chemical %7.5-%9.5 34-36 45-47 55-57 65-65.6 Range<ll ;: 

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 

D) 
:I 
c. 

en 
0 c 

Antimony R R 4.5] 6.3 R UJ 6.3 0 ·29.6 Anenic 0.89 0.54 1.3 0.54 0.71 o.s 0.62 o.s 0.58 0.52 0 ·10.5 Barium 249J 2. ~~r6~;t,J 2.1 441 J I 28.4 J I 56.1 I 0 ·548 Beryllium u 0.43 IU 0.43 0.17 J 0.21 0.2 J 0.21 u 0.21 0 ·0.6 Cadmium --- u I. I u 1.1 u 0.5 u o.s u 0.52 0 ·2.1 

c 
CD -CD 
(") -CD ""'' (") 

~ 
Calcium ·.;1900011' 43.1 ::j~111~0110 43 65400 20s 19800 2os 69500 21 0. 166,119 Chromium t:i;J 2. u 2.1 2.6 I 4.9 I 7.2 I 0.8 ·12.0 i Cobalt u 2. u 2.1 0.8 J I 1.6 I 1.3 I 0 ·4.0 I 

c. 
(") 
0 ~ "'C 

0 D) 

0 (Q 

~ 
CD 
~ 

D) N 

0 ""'' 0 
"" 

c. 
<» 

I 
.... 

~ 
(") w 
-< Q 

~ 
c. 
!D 

" 5 
~ 

I" 
co 

:T 
co 

I~ 
co 

j 
iU 
~ 

~ ..., 
~ 
'b .. 

~~ 1.7] 4.3 2.1 J 4.3 2.3 2.1 1.2 J 2.1 2.6 2.1 0·10.1 Iron 2540 21.5 2560 21.5 2430 10.4 3100 10.4 2960 IO.S 0. 8,564 Lead 2.5 0.5 1.7 0.54 1.8 o.s 2.2 o.s 1.9 0.52 0. 18.4 

' Magnesium 4870 43.1 7850 43 5940 20. 5640 20.:5 6170 21 o. 9,912 I Manganese 26.9J 2. 29.3 J 2.1 28.6 J I 46.9J I 48.8 I 0. 151.8 
I 

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 6J 8.E 4.8 4. 8.3 4. 4.9 4.2 0 ·9.7 Potassium 643 J 1080 668 J 107C 952 52 853 521 652 525 0-2,531 Selenium UJ 1.1 UJ 1.1 U1 I U1 I UJ I 0· 36.8 Silver u 2~ u 2.1 u I u I u I 0. 1.8 Sodium u 1080 r-·-·u 107C u 52 u .521 u 525 0. 834 Thallium u 1.1 u 1.1 0.131 o.s u 0.5 U1 0.52 0 ·6.2 Tin - NA NA NA NA NA U lO.S NA Vanadium 14.9 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 1 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 1 a Estimated Value UJ • Estimated Reponing Limit NA ~Not Analyzed Results that are shaded and in bold arc concentrations above the maximum background range. 

• Metals conccntrationsllre in milligrams per kilogram (mg/kg), organic concentrations are in micrograms per kilogram (l!g/kg) 
-----·--

:I en (") ~ 
~ CD D» 
s:: a !2:: 
C iiJ CD 
~ - N -· ~ 0 ---1 
(,.) :I 

I 

en w 

0' 
""'' 0 -::T 
CD 

""'' (") 
::T 
CD 
3 -· (") 

a!. 
(") 
0 
3 
"0 
0 c 0 

~ :I 
c. en I-I to 

I 
N 
N 
0 

• = -CD en 



i BORING 113-13 

Sample Interval (ft b&s) Background 
Chemical 0-.5 17-19 31·34 40-41 50·51.5 61-64.5 Range111 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum __ 51.!.2 

'R-
10.3 3520 I 10.~ 3690 I II 6660 J 10. 5270 I 10. 3610 I 10.6 S96. 10,796 Antimony -- Ul 6.E UJ 6.6 UJ 6. UJ 6.'1 UJ 6A 0-29.6 Arsenic------ ----u "-'--·· o:-s1 0.6 0.5S 1.6 0.55 0.97 0.54 0.65 0.53 0.92 0.53 0 • 10.5 

II .. 
s: Ill (I) 

Ill -II) 
~ iii 

:::0 
(I) 
Ill Barium 280 J I 721 1.1 20.61 1.1 93.2 J 1.1 153 I 1.1 309 J 1.1 0·548 Beryllium -- 0.44 0.21 u 0.2 0.26 0.22 0.21 J 0.22 0.16 I 0.21 0.13 J 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 71900 20.1 8210C I 21.! 1610C 21.9 68100 I 21. 59200 J 21.4 28100 I 21.3 o. 166,119 Chromium --r--
I 2.7 1.1 2.9 1.1 5.4 1.1 9.9 1.1 10.8 1.1 0.8· 12.0 

4.2 
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Cobalt 3 I 1.2 1.1 2 1.1 0.89 J 1.1 0.89 J 1.1 1.1 1.1 0-4.0 
coeEer 4.5 2.1 1.31 2.2 2.6 2. 3.2 2. 2.7 2.1 2.2 2.1 0-10.1 Iron 4190 10.3 20301 10. 2900) II 4010 I 10. 3720 J 10.- 3030 J 10.6 0-8,564 
Letd 5.3 0.51 2.5 O.S5 2.8 0.5 2 o.s 1.9 0.53 I 0.53 0· 18.4 Magnesium 1890 20.6 3570 J 21.8 2880 J 21. ~>"ilf611'1J~.t'.(:'.r. 21. 6970 J 21. 3460 J 21.3 0·9,912 Manganese I 12 I 31.8 I 1.1 65,4 J 1.1 39. J 1.1 40.6 I 1.1 38.9 J 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 3.6 J 4. 5 4A 5.2 4.3 6.2 4.3 3 J 4.3 0-9.7 Potassium 1220 SIS 758 54 1240 S48 1430 543 1130 53 6S9 S31 0·2,S31 Selenium U1 I UJ 1.1 U1 1.1 UJ 1.1 UJ 1.1 UJ 1.1 0-36.8 Silver u I u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 0· 1.8 Sodium--- .. 3920,...--- SIS u 54 u 548 u 543 u 534 u S31 0· 834 Thallium-- 0.121 I 0.19 I 1.1 0.21 o.ss 0.141 1.1 0.12 J 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 18.2 1.1 13.8 1.1 12.3 1.1 11.2 1.1 1.7·2S.O Zinc I 1.6 2.1 6 2. 7.2 2. 10.3 2.2 8.8 2.1 6.8 2.1 o. 20.7 -
2- u 34( u 36( u 36C 851 360 u 35 u 350 Acenaphthene u 34 37 1 36C u 36C 82 J 36 u 3SC u 350 Chryaene u 34( u 36C u 360 381 . 360 u, __ m ------- U, .... • J~O Pyrene u 34C u 36C u 36C 741 36C u 3SC u 350 I· 76NJ 
Acetone u JC 130 II 7.2 J II 4.91 II u II u II -
Ethylbenune 1.31 S.l 300 55 u 5.5 u 5.4 u 5.3 u 5.3 Methylene u S.l u 55 u 5.5 1.2 J 5.4 1.8 J S.3 J.IJ 5.3 Styrene 8.2 

. 
S.l 1400 55 u 5.5 u S.4 5.3 u u 5.3 Toluene I. 1 5.1 u 55 u 5. u 5.4 u 5.3 u 5.3 (I) Woodward-Clyde. I 994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, Now Mexico. 

U • Not Detected 1 = Estimated Value U1• Estimated Reporting Limit NA =Not Analyzed 
Results that arc shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations ere in milligrams per kilogram (mglkg), organic concenlrations are in micrograms per kiloaram (~glk~ 
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BORING 113-14 
Sample Interval (ft bgs) Background 

s: I 
Cl) • -I» Ill 
(jj 

~ ~ 
1/1 

Chemical 31-33.9 38-39.1 45-47 57-60.5 67-68.5 Range<ll c 
;:::; 

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 

1/1 
I» 
:::J Antimony R R R R R 0. 29.6 c. 

Arsenic 0.61 0.56 1.1 0.5( 0.82 0.53 0.67 0.54 0.68 0.53 0-10.5 c 
en 
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Barium 107 J 2.2 121 J 2. 35.2 J 1.1 55.9 J 1.1 59.4 J 1.1 0. 548 
Beryllium u 0.45 u 0.45 u 0.21 u 0.~~ 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 
Calcium 135000 44.6 124000 44.7 50900 21 95300 21.5 39100 21.2 0. 166,119 
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] 1.1 1.2 1.1 1.2 1.1 0 ·4.0 

Copper 1.6 J 4.5 2.61 4.5 0.891 2.1 1.8] 2. 1.4] 2.1 0. 10.1 
Iron 2430 22.3 2890 22.4 2370 10.5 2720 1o.a 2360 10.6 0. 8,564 
Lead 1.8 1.1 3.1 0.56 2 0.53 2 1.1 1.7 0.53 0. 18.4 
Magnesium ;• i~l~l.!JQ; 44.6 ~~~~~~: 44. 4380 21 8180 21.5 5030 21.2 0. 9,912 
Manganese 25.5] 2.~ 31.6] 2,i 24.1 J 1.1 34] 1.1 34.1] 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 7.8] 8.5 81 8.9 3.2] 4. 5 4.3 4.1 1 4.2 0-9.7 
Potassium 570] 112C 745 J 112U 868 525 582 m 529 J 530 0. 2,531 
Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 0. 36.8 
Silver u 2. u i) u 1.1 u 1.1 u 1.1 0. 1.8 
Sodium - u 112C u 112C u 525 u 53! u 530 0. 834 
Thallium u 1.1 u 1.1 u 0.53 u 0.5 u 0.53 0-6.2 
Tin NA NA NA NA NA U 10.6 NA 
Vanadium -

18.7 2. 19.3 2. 7 1.1 15 1.1 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 11 1.8] II 2.6 J 11 4.4 J II u II 
Acetone u II 5.8 J II 4.2 J 11 u II u II 
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'8- (I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. I» 
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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 arc in micrograms per kilogram (~g!kg) 
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BORINGJ13-15 

s: i CD -I» I u; 
::0 
CD 

Sample Interval (ft bgs) Background I 
Chemical 20-22 25-27 35-35.8 45-46.8 55-55.8 Range11) 

C/1 
c 
;:::; 
C/1 

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 11. 4340 10.7 596. 10,796 

I» 
:I c. 
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Antimony u 13.3 u 13.3 u 13.3 u 6. u 6.4 0. 29.6 Arsenic 0.9 0.55 1.l 0.5~ 1.6 0.5~ 0.82 0.5f 0.89 0.54 0-10.5 Barium 304 2. 131 2. 245 2~2 51.3 1.1 43.2 1.1 0. 548 
I 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.! u 1.1 u 1.1 u 0.56 u 0.54 0 ·2.1 Calcium 165000 J 44.4 160000 J 44.4 95900] 44.5 42!00] 22.4 85800 ] 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 1.7 J 2. 1.4 J 2. l.SJ 2.2 I J 1.1 1.6 1.1 0 ·4.0 

Coppe~ 1.7 J 4.4 1.9 J 4.~ 2.3 J 4.4 I.SJ 2. 1.7 J 2.1 0-10.1 Iron 2610 22. 2960 22. 3!60 22.2 3140 11. 2930 10.7 0. 8,564 l:ead 2.4 0.55 2.2 0.5( 1.9 0.5f 4.7 1.1 1.8 0.54 0. 18.4 Magnesium 4920J 44.4 6250 J 44.~ ;J\;tJ 1100 ;r~:;·1~i)~ 44.5 4690 J 22.4 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 0.1 I u 0.11 u 0.11 u 0.11 u 0.11 0. 0.2 Nickel -----JA J 8. 5.4 J 8.9 6.6 J 8. 4.6 J 4.5 3.9 J 4.3 0. 9.7 Potassium --- ~- 111C 726J 1110 1040] 1110 1020 561 812 536 0·2,531 
823 

Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 0 ·36.8 Silver UJ 2. UJ 2. UJ 2.2 UJ 1.1 UJ 1.1 0 ·1.8 Sodium ---- u 11R u ! llC u 1110 113] 561 u 536 0-834 Thallium --- f(j]- --1.1 --·o~;. J 1.1 0.11 J 1.1 0.11 J 0.5~ 0.16 J 0.54 0. 6.2 
Tin '---"NA 1-----

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 

4-Nitrophenol 49 J 1800 68 J 180( u 180C u 180( u 1700 bls(2·Ethylhexy1)phthalate 230 J 370 IOOJ 37( 74 J 37C 200 J 37C u 350 
(I) Woodward-Clyde. 1994. Concentra<ions 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 Limil NA • Not Analyzed 
Results that arc shaded and in bold arc concentrations above the maximum background range. 
• M~<als conccntrati()I1S are in miUigrams_ller kilogram (mg!lcg), organic concentrations arc in micrograms per kilogram (!lg/kg_) -··· ~ .. __ 
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BORING 113·16 

Sample Interval (ft bg!) Backgroun1 
Chemical 0-.5 45-46.9 50-50.9 60-60.9 70-70.8 80-81.5 Range(lt 

Re5ult ual R.L. Result Qual. R.L. Result Qual R.L. Result Qual R.L. Result Qual R.L. Result ual R.L. 

II • "' 3: -CD • ... 
D) 

~ iii 
:::0 
CD Aluminum 5830 10.2 4080 10.5 4710 10.5 4500 10.1 3200 10. 1530 10.4 596- 10,796 Ill 

Antimony R u 6.3 u 6.3 u 6. 5.4 J 6.3 UJ 6.2 0-29.6 
Arsenic 1----r:s 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 0.19 J 0.21 0.19 J 0.21 0.14 J 0.21 -- u 0.21 0·0.6 

c 
;::;:: 
Ill 
D) 
:::s Cadmium u 0.51 u 0.52 u 0.53 u 0.53 u 0.53 0.44 J 0.52 0·2.1 c. 

CJ) 
0 c 
(I 
!t! 

Calcium 61200 20.j 46500 21 63000 21.1 46200 21.2 46300 21.1 8830 20.7 0-166,119 
Chromium ' .. ~:1!1~.1 I 6.2 I 7.5 1.1 6.4 1.1 6.7 1.1 6.4 I 0.8- 12.0 
Cobalt 3.3 I 1.4 I I.S 1.1 1.6 - 1.1 2 1.1 u I 0-4.0 
Copper 6.6\ ~fl\WJ..~·~ :r- 2.1 ~s'~J:.r~J;.~ 2.1 5.7 2.1 ~~'7i~· 2.1 2.9 2.1 o. 10.1 
Iron 5650 10.2 3240 ---ro.s 3520 10.5 3790 10.~ 3730 10.5 2240 10.4 0-8,564 
Lead ~-~n~ 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 o. 9,912 
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~ 
'J 
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Manganese 138 J I 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 f-o.i 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 4.2 6.2 4. 3 J 4.1 0·9.7 
Potassium 1880 siC 938 525 1030 52 906 53( 708 52f 331 J 519 0-2,531 
Selenium UJ I UJ I UJ 1.1 UJ 1.1 UJ 1.1 UJ I 0-36.8 
Silver u I 1.5 I 1)',,_~~.i4Jll 1.1 1.2 1.1 0.98 J 1.1 u I o. 1.8 
Sodium u SIC u 525 u 52 u 53( u 52E u 519 0-834 
Thallium u I UJ I UJ 1.1 UJ 1.1 UJ l.l R o. 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 : -2:$i3 2 10.6 2.1 15.6 2.1 9.8 2.1 9.2 2.1 4.5 2.1 0· 20.7 

A roc lor 1254 u 34 75 35 u 35 u 35 u 35 u 34 
4-Methylphenol - u 34C IOOJ 35C u 350 u 350 u 350 
bis(2·Ethylhexyl)phthalate u 34C 230 J 35C u 350 u 350 u 350 u 340 
Di-n-butyl phthalate u 34( u 35( u 350 u 35C 57 J 350 u 340 
Phenol u 340 40 J 350 

fS(i 
,!:!.... 350 u 35l: u 35C u 340 

2-Butanone (MEK) u 10 180 21 21 3.3 J II u II 3.2 J 10 
2-Hexanone u 10 8.3 J 21 IIJ 21 u II u II u 10 
4-Methyl-2-pentanone (MIBK) u ro 230 21 220 21 2.5 J II u II u 10 
Acetone u 10 370 21 390 21 u II 5.9 J II 6 J 10 
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Methylene chloride u 5.1 5.1 J I() 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 42A u 42.1 u 41.5 
(I) Woodward-Clyde. 1994. Concentrations ofSeiected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AI'B, 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 milli11.rams per kilogram (mKJkg), organic concentrations are in micrograms ocr kilo2ram (ul!!k2) 
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BORING 113-17 

Sample Interval (ft bgs) Background 
Chemical 19-20.3 25-26.5 35-36.3 45-46.9 53-55 Range(t) 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 

!i ... s: -~ .. D) 

~ Ui 
:;:o 
(!) 
(I) 
c 

en 
0 c 
~ 
~ 

Aluminum 6020 21.4 6970 21.4 6070 21.3 3560 10.4 3320 10.4 596. 10,796 
An timon~ R 

. 
R 12.8] 12.8 R R 0-29.6 

Arsenic -
0.92 0.54 1.3 0.53 1.4 0.53 0.79 0.5 0.55 0.52 0 ·10.5 

B~rium · :··n6'0J · ·· ... c 2.1 238] 2.1 ';f;i):'?' •fl~G<J:r~r.<h 2.1 59.1] I 22.9] I 0. 548 
Beryllium ---- ·· .,, o.:i7!i . ''. 

0.43 0.29] 0.43 
',".~·'t.- ._ .. .,.. ..... .,.·"\'~:. 

0.11] 0.21 0.14 ] 0.21 0-0.6 0.24] 0.43 
Cadmium 

-- u 1.1 u 1.1 u 1.1 u 0.5 u 0.52 0-2.1 
Calcium ·J6800Q 42.8 131000 42.8 117000 42.5 50100 20.~ 23600 20.8 0-166,119 
Chromium 7.1 2.1 S.9 2.1 3.1 2.1 4.8 I 2.8 I 0.8-12.0 
Cobalt 2 ~--1--·2.1 21 2.1 2.3 2.1 1.3 - I 1.2 I 0-4.0 Copper -------- -----n ] 4.3 3.4] 4.3 2.4 J 4.3 1.9 J 2.1 1.5 ] 2.1 0· 10.1 
Iron 4890 21.4 5630 21.4 3920 21.3 2720 10.~ . 2700 10.4 0. 8,564 
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Lead 3.7 0.54 5.5 1.1 3.1 1.1 I.S 0.5 2.2 0.52 0. 18.4 
Magnesium --- 5120 42.8 5660 42.8 7880 42.5 4830 20. 4070 20.8 0. 9,912 
Manganese - 50.71 2,1 661 2.1 41.21 2.1 39.61 I 37.4 1 I 0-151.8 
Mercury u 0.11 u 0.11 u 0.11 u 0.1 u 0.1 0. 0.2 
Nickel ;,2o:s: 8.6 8.6 8.E 2.5] 8.5 3.9] 4. 3.4 ] 4.2 0-9.7 
Potassium 1810 - 107V 1590 107c" 1270 106( 826 51,2 749 519 0-2,531 
Selenium UJ 1.1 UJ 1.1 U1 1.1 UJ I UJ I 0-36.8 
Silver u 2.1 u 2.i u 2.1 u I u I 0- 1.8 
Sodium u 107C u 107( u 106( u 51 u 519 0. 834 
Thallium u 1.1 u 1.1 u 1:1 u I u I 0-6.2 
Tin NA NA NA NA 8.7] 10.4 NA 
Vanadium 11.9 2.1 20.4 2.1 16.9 2.1 7.6 I 8.6 I 1.7 ·25.0 
Zinc 

-
14.9 4.3 !~tf)f1~4t~~ 4.3 13.6 4.3 8.3 2.1 7.4 2.1 0-20.7 

bis(2-Ethylhexyl)phthalate u 350 3800 35C u 350 u 34( u 340 
DI-n-butyl phthalate 37] 350 69] 35C 48] 350 u 34( u 340 
01-n-octyl phthalate u 350 u 35C u 350 39 J 34( u 340 
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::::J en n -i 

~ ~ D) 
C" s: ::t (D c D) 
N -~ -· ~ ~ 0 I w ::::J w 
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::::J"' 
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l .. 
Phenol u 3SV 47 J 35C u 350 u 34( u 340 
2-Butanone (MEK) u 11 u II u II 1.9 J IC u 10 
2-Hexanone - 1.51 11 u 11 u II u IC u 10 

3 c:;· 
D) , 

!"" c. 

& 
~ 
'i' 
~ 

0 

4-Methyl-2-pentanone (MIBK) u II !OJ 11 u II u I( u 10 
Acetone 8.7 J II 100 II u II 8.3] 10 7.3 ] 10 
(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 Eer kilogram (mglkg), organic concentrations are in micrograms per kilogram (~tglkg} 
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BORING 113-18 

Sample Interval (ft bgs) Background 
ChemicAl 28-29.9 33-35 45-47 55-56.5 63-63.8 Range111 

II .. ... s: • (D 
Ill -!. 

~ til 

::0 
(D 
til c 
;::; Result Qunl. R.L. Result Qunl. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. til 

Aluminum 4450 21. 4070 10.8 3120 IO.S 3760 10.5 3I60 10.6 596. 10,796 

I 

Antimony 14.8 J 13 4.4 J 6.5 R R UJ 6.4 0·29.6 Arsenic 1.3 0.54 1.6 0.54 0.74 0.53 0.78 0.52 0.71 0.53 0 ·10.5 Barium 104 J 2. 60.8 J I. I 106 J 1.1 310 J I 37.2 1.1 0. 548 

I» 
:I c. 
c 
(D (/) 

0 c .., 
" (D .. 

Berylllum ___ . 0.25 J 0.43 0.21 J 0.2 u 0.21 u 0.21 u 0.21 0 ·0.6 Cadmium u 1.1 u 0.54 u 0.53 u 0.5 u 0.53 0·2.1 Calcium 144000 43.4 35300 2l.t 30700 21.1 32400 21 59700 21.3 0-166,119 Chromium 4 2. 3.2 1.1 2.6 1.1 3.8 I 9.7 1.1 0.8. 12.0 Cobalt 2.3 2.J. 1.8 1.1 I J 1.1 1.5 I 1.2 1.1 0. 4.0 

-(D 

" -(D 
c. 
0 

:E ., 
0 I» 
0 (Q 

~ 
(D 

..a. 
I» ()C) 

e 
.., 

0 c. 
~ 

I 
.... 

~ 
0 w 

'<'" 0 

~ 
c. 

~ !'> 
5 ..a. 
0 

•" 
CD 

5!" 
CD 

,iii 
()C) 

3. 
~ 
~ 

~ 
"' 

Copper 3.2 J 4.3 2.5 2. 1.2 J 2.1 1.2 J 2.1 1.9 J 2.1 0·10.1 Iron 3670 21.7 3460 10.8 2110 10.5 2710 10.5 2990 10.6 0. 8,564 Lead 3 0.54 3.7 0.54 1.7 J 2.6 2.3 0.5 1.9 0.53 0· 18.4 Magnesium 3860 43.4 3350 21.6 4170 21.1 4690 21 5830 21.3 0. 9,912 Man1anese 46.3 J 2. 59.7 J 1.1 26.9 J 1.1 46.1 J I 37.5 1.1 0-151.8 Mercury u 0.11 u 0.1 i u 0.11 u 0.1 u 0.11 0. 0.2 Nickel 6.3 J 8. 6.5 4.3 3.7 J 4. 4.1 J 4, 4.4 4,3 0. 9.7 Potassium 1160 108~ I 170 540 859 52 881 524 553 532 0. 2,531 Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ 0.5 UJ 1.1 0. 36.8 Silver u 2. u 1.1 u 1.1 u I u 1.1 0. 1.8 Sodium u 108C u 54C u 52 u 52 u 532 0. 834 Thallium u 1.1 u 1.1 u 0.53 u 0.5 0.19 J 0.53 0. 6.2 Tin NA NA NA NA NA U 10.6 NA Vanadium 14.2 2. 17.8 1.1 6.6 1.1 9.5 I II 1.1 1.7. 25.0 Zinc 9.4 4.3 8.3 2. 5.1 2.1 6.5 2.1 5.8 2.1 0 ·20.7 

2·Butanone (MEK) u II u II u II 3.5 J 10 u II Acetone u II u II u II u 10 5.5 J II Toluene 1.4 J 5.4 u 5.~ u 5.3 u 5. 1.1 J 5.3 

0 
:I 

(/) " -1 :E (D I» 

s: ~ C" 
i' c:: ~ N 

..a. -· ........ ..a. 0 I w :I w 
til 

0' .., 
0 -:::T 
(D .., 
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:::T 
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3 c:;· 
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(I) Woodward·Clydc. 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 
Results that are shaded and in bold arc concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram {mglkg), organic concentrations arc in micrograms per kilogram (IJ.g/kg) 
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BORING 113-19 

Sample Interval (ft bgs) Backgroun 

ill .. ... s: • C1) • -Dol 

~ iii 
::0 
C1) 
t/1 

Chemical o-.5 18-20 25-27 35-35.9 45-47 53-56.5 Range<'l c 
;:::; 
t/1 Result Qual. R.L. Result ual R.L. Result Qual R.L. Result Qual. R.L. Result Qual R.L. Result Qual. R.L. 

Aluminum 5530 10.1 5760 10.8 8250 II. 3880 10.7 3170 10.5 4220 10.5 596. 10,791 
Dol 
:::s 

Antimon~ R UJ 6.5 UJ 6.7 U1 6.4 UJ 6.3 UJ 6.3 0 ·29.6 
Arsenic 2.7 0.5 2.2 0.54 5.8 0.51 1.1 0.54 0.84 J 2.1 0.~!_ __2.1 0-10.5 

Q, 

c 
en 

Barium 145 J I 61.3 1.1 54.2 1.1 207 1.1 31.5 I 72.9 1.1 0. 548 
Beryllium u 0.35 u 0.23 0.59 0.22 u 0.21 u 0.21 u 0.21 0-0.6 

C1) -C1) 0 c 
~ 
(") 

Cadmium u o.s u 0.54 u 0.56 u 0.54 u 0.5 ,U _U.~3 0·2.1 
Calcium 33400 20. 78800 21.~ 6740 -~ 85100 21.4 55900 21 .54200 21.1 0. 166,119 
Chrommm -·---· 6.7 I s.s 1.I 9.3 1.1 4.1 1.1 2.8 I 4. 1.1 0.8-12.0 

(") -C1) 
Q, C1) .. Cobalt 2.9 I 2.2 1.1 2.1 1.1 1.3 1.1 1.1 I 1.4 1.1 0-4.0 (") 

:e "'D 
0 Dol 
0 cc 
Q, C1) 

:e ..a. 
Dol CQ 

0 
~ 0 Q, 

~ 
I 

.... 
ai 

(") w 

i -< 0 

~ 
Q, 

~ 
so 

" 
..a. 

lg CQ 

* 
CQ 
00 

coeeer - 5.2 2 3.4 2. 5 2. 1.5 J 2.1 l.IJ 2.1 1.6 J 2.1 0-10.1 
Iron 5990 -10.1 4840 10.8 : :~, :~-~),2 II. 2710 to. 2420 10.5 2890 10. 0· 8,564 Lead ·-- 9.2 I 5.1 0.54 7.3 0.56 2.1 0.5 I 0.5 1.9 0.53 0- 18.4 
Magnestum 1490 20. 3710 21.f 2730 22.4 3550 21A 2880 21 5600 21.1 0· 9,912 
Mansanese 108 J I 65.8 1.1 56.2 1.1 35 1.1 28.7 I 40.1 .I 0· 151.8 Mercu!1 u 0.1 u 0.1 I u 0.11 u 0.11 u 0.1 IV 0.11 0-0.2 
Nickel 7.2 4 7.3 4.3 8.9 4.5 4.5 4.3 u 4. 4.4 4.2 0·9.7 Potassrum 1260 50S 1720 s4C ~'Cit~l!I~Oi 560 706 .536 803 525 889 52 0· 2,531 Selenium UJ I R R R R IUJ 1.1 0· 36.8 Srlver u I u 1:1 u 1.1 IU 1.1 u I 0.32 J 1.1 0- 1.8 
Sodium u 1-· 505 1571 540 2.53 J 56C u 536 u .525 u 527 0. 834 
Thallium 0.1311 0.5 0.161 1.1 0.21 J 0.5t 0.19 J 0 . .54 u 0.5 0.19 J 0.5 0 ·6.2 
Tin NA NA NA 

f---r.i 
NA -·- NA NA u lo.5 NA 

Vanadium 15.9 I 15.6 1.1 :;\ 35i6:L-.... ·-!2 1.1 6.7 I 8.5 1.1 1.7 ·25.0 Zinc 17 10.6 2. 16.2 2. 6.9 2.1 5.8 2.1 7.6 2.1 0. 20.7 

0 
:::s en n -1 :e C1) Dol 

s: a 2:: c iiJ C1) 

- N ..a. -· ....... ..a. 0 I w :::s w 
t/1 

0' 
~ 

0 -::r C1) 
~ 

(") I 

" ~ 
-g. 
~ 

"C 

~ 
b. 

I 
~ 

Aroclor 1254 25 J 33 u 3f u 37 u 35 u 35 u 35 
2-ButanoM (MEK) 2.7 J IC u II 1.9 J II u II u 10 u II 
Acetone 13 IC u II u II 6.51 II 3.3 J 10 _3,J II 
Toluene 4.4 J 5 u 5.4 u 5.6 u 5.4 u 5. u 5.3 
Total Petroleum 43.5 40.4 u 43. u 44.8 u 42. u 4 u 42. 
(I) Woodward-Clyde. 1994. Concenlrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U • Not Delected J • Eslimaled Value U1 a Estimated Reporting Limit NA • Not Analyzed 
Resulu that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram (mglkg), or11anic concentrations are in micro~rams Eer kilogram (~glkg) 
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BORING 113-20 

I s:: • CD • ... 
A) 

~ iii 
:::tJ 
CD 
til 
c: 
;::; Sample Interval (ft bgs) Background i 

Chemical 16-17.5 20-22 30-32 40-41.8 52-53 Range(IJ 

til 
A) 
:::s 

en 
0 c: 
c:; 
CD .. 
~ 

, 
A) 

0 (Q 

~ 
CD 
1'1.) 

A) 0 

0 

.., 
0 

:.;. 
c. 

§ 
I 

"'of\ 

~ 
C') w 
-< 0 

~ 
c. 

bi !D 
" " 

...II. 

lg (Q 

;:r 
(Q 

I~ 
()Q 

i 
~ -g. ., 

Result Qual. R.L Result Qual. R.L Result Qual. R.L Result Qual. R.L Result Qual. R.L Aluminum 6210 II. 4140 22.1 3710 ll.5 5090 10.8 3740 10.5 596-10,796 
I Antimony UJ 6. UJ 13. R R UJ 6.3 0-29.6 

I 

Arsenic 2.3 0.56 1.8 0.55 2 0.58 l.l 0.54 0.5] 0.52 0-10.5 Barium 
. 

69.4 1.1 427 2. 50.7] I. 64.3] 1.1 88.1 l 0-548 Beryllium 0.47 0.2 0.28 J 0.44 - 0.21 J 0.23 0.14 J 0.2 0.14 J 0.21 0-0.6 Cadmium UJ 0.56 UJ 1.1 UJ 0.58 UJ 0.5 u 0.52 0-2.1 Calcium 83400 22.3 ~~~:g~lt9~. 44. 44000 23 74600 21.5 31800 20,9 0-166,ll9 Chromium 7.4 1.1 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 !. 1.2 1.1 1.4 I 0-4.0 Copper :: .. ;:1ais'-- 2. 3 J 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 0.54 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 2,1 56.1 J I. 28.1 J 1.1 42.6 I 0-151.8 Mercury u O.ll u 
~ u 0.1 u 0.11 u 0.1 0-0.2 Nickel ·--- 7.4 43 5.6 J ---SA --:[( -·-4.3 --~-4:3 4,1 J 4.2 0-9.7 

. 
Potassium 1920 55 1040 J 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 llOC u 515 u 53! u 523 0. 834 Thallium u 1.1 u 2.2 u I. u 1.1 R 0-6.2 Tin NA - NA NA NA 9.8 J 10.5 NA Vanadium --2-1.8 1.1 12.4 2.2 13.3 I. 12.4 1.1 9 I 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 

c. 
c 
CD ... 
CD 
(") ... 
CD c. 
C') 
0 
:::s en n -t :iE CD A» 

s:: a 2: 
C:: DJ CD 

... 1'1.) 
...II. -· ..... ...II. 0 I w :::s w 

til 

0' .., 
0 ... 
:::s-
CD .., 
C') 
:::s-
CD 
3 r;· 
A) "8-

~ 
~ 
~ 
~ 

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 (Jig/kg) 
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BORING 113-21 

Sample Interval (ft bgs) 

i 3: • CD • -AI 

~ Ui 
;;u 
CD Chemical 22-22.9 27-29 35-35.8 45-46.8 57-58.8 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 

t/1 
c 
;:::;: Aluminum·------·-- 2730 J 10. 3220 2U 3870 21.8 4940 10.4 4340 10.7 t/1 

en 
0 
c ... 
(') 

!t! 

:E ., 
0 AI 
0 (Q 

~ 
CD 
N 

AI .. 
0 

... 0 

"" 
Q. 

c;; 
I 

.... 

~ 
0 w 
-< 0 

"' 
Q. .. 

&i !D 
5 .. 
lg CD 
~ 

CD 

I~ 
00 

" ~ 
"9. 
" ~ 
"0 

~ 
"8-

Antimony -
UJ 6.4 u 13.5 u 13.1 u 6. u 6.4 

Arsenic 0.97 0.54 0.65 0.5f 0.91 0.54 0.39 J 0.5~ 0.34 1 0.53 
Barium 3111 t.l 180 2.3 293 2. 91.5 I 277 1.1 
Beryllium 0.171 0.21 u 0.45 u ·- 0.44 u 0.21 0.13 1 0.21 
Cadmium 0.69 o.5~ u 1.1 u 1.1 u o.5~ u 0.53 
Calcium .. 254»!J.M :>;;;, '21:4 ,. '113000 J" )t~·· ; 45.1 164000 43.5 39200 J 20.8 35800 J 21.4 Chromium ________ 

31 r--r.I ... Tii .... 23 
5.4 2.t 10.9 I 6.4 1.1 

Cobalt 0.91 1.1 u 2.3 1.61 2. I I 1.3 1.1 
Copper 0.911 2.1 1.2 J 4.5 6.4 4.4 I.SJ 2.1 1.6 J 2.1 
Iron 22201 10.1 1660 22.6 2340 21.8 3740 10.~ 3040 10.7 
Lead 2.7 0.54 2 0.56 2.6 0.54 1.7 0.5 1.4 0.53 
Magnesium -

3660 J 21.4 5870 J 45.1 89101 43.5 3960 J 20.8 5490 J 21.4 
Man~anese 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 2.61 4.3 5.2 J 9 UJ 8. UJ 4. U1 4.3 
Potassium 775 535 504 J 113C 615 J 109C 1140 52( 764 534 
Selenium U1 1.1 UJ 1.1 UJ 1.1 UJ I UJ 1.1 
Silver 1.2 \.1 UJ 2.3 UJ 

. 
2. UJ I UJ 1.1 

Sodium u 535 u 113~ u 109( u 52( u 534, 
Thallium 0.12J \.1 0.14] 1.1 UJ 1.1 0.17 J I 0.17 J 0.531 
Tin NA NA NA NA NAU 10.7, 
Vanadium 10.6 1.1 20.2 2.3 IS 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] 37( 1001 360 u 34C u 350 
1,1,2,2· Tetrachloroethane 2.3 1 5.4 8.2 S.t u 5.4 3.5 J 5. 3.1 J 5.3 
Acetone 5.6 J II u II 16 II 11 IC u II 
Methylene chloride u 5.4 u 5.6 u 5.4 u 5. 2.8 J 5.3 

AI 
::J 
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CD -CD 
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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 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 (mg!kg), organic concentrations are in micrograms per kilogram (11glkg) 
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BORING 113·22 

Sample Interval (fl bgs) 

Chemical 0-.5 18-20 25-25.5 35-36.2 45-45.9 

Resuli Qual R.L. Result ual R.L. Result Qual R.L. Result ual R.L. Result ual R.L. 
Aluminum 6010 10.2 5360 10.3 7190 21.8 5090 21.2 3880 10.4 
Antimony 5.2 J 6.1 u 6. I !I 13.1 u 12. u 6.3 
Arsenic 2.3 0.51 1.1 0.51 0.75 0.55 0.97 0.53 0.68 0.5 
BlriUm' 226 J 

-
I 115 J I 137 J 2.2 94.3 J 2.1 84.2 J 1 

en 
0 c ... n 
!I! 
:E "tJ 
0 Dl 
0 (Q 

~ 
CD 
N 

Dl N 

g 
... 0 Q. 
I 

..... 
0> (") w 
!ii 
'f '<"' 0 

~ 
Q. 

~ 
~ 

" 
~ 

0 

•" 
CQ 

::T 
CQ 

.~ 
co 

~ 
% 
@' 
"0 

Beryllium - 0.45 - 0.2 0.29 0.21 0.33 J 0.44 u 0.4 0.121 0.21 
Cadmium ·- u 0.51 u 0.51 u l.l u 1.1 u 0.52 
Calcium - 83300 20.5 36900 20.1 •.)07000 43. 150000 42.4 59000 20. 
Chromium s I 4.2 I 6.4 2.2 2.2 1-·2.1 2.3 I 
Cobalt 3.1 I 2 1 2.4 2.2 u·- 2.1 0.87 J 1 
Copper 5.5 2.3 2.1 3.1 J 4.4 21 4. 1.41 2.1 
Iron - 5510 10. 4250 10.3 4090 21.8 - 3180 21. 2860 10.4 
Lead · ·:;:~;; ts:z~ 5.1 l7 0.51 2.6 0.55 2.3 0.53 1.9 0.5 
Ma1nesium 2270 20.5 3140 20.6 · ··ur~oll. 43. 6560 42.4 4430 20. 
Manganese 129 J 1 41.8 J I ·.. 44.1 J 2.2 27.9 J 2.1 31l I 
Mereu'! u 0.1 u 0.1 u 0.11 u 0.11 u 0.1 
Nickel 7.1 4.1 8.1 4.1 9 8. 5.9 J 8. 3.8] 4. 
Potassium 1390 51 1540 514 1280 109C 976 J 106( 816 52 
Selenium UJ i UJ I Ul l.l UJ 1.1 UJ I 
Silver u I u I u 2. u 2.1 u I 
Sodium 

- u 512 u 514 u 109C u 106( u 52 
Thallium UJ I 0.13 J ~ UJ 2.2 UJ 2.1 UJ I 
Tin NA NA NA NA NA 
Vanadium 15.8 I - 11.9 I 

--
16.5 2. II 2.1 7.4 1 

Zinc - ·ll.t;r-· 2 10.8 2.1 14.4 4.4 9.9 4. 7.9 2.1 
I-· bis{2·Ethylhexyl)phthalale u 34( 

lg_ 3~Q u 36( u 350 u 34( 
2-Butanone (MEK) u rl u --~ :_~ J li u II u IC 
Acetone u --7 

~ -=· !2 31 J II 5.7 J II 7.1 J IC 
Toluene u 5.1 u 5.1 v ---rs u 5.3 4.8 J s. 
Total Petroleum 51 41 u 41.1 u 43. u 42. u 41.8 

i 
~ 

(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U a 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 millisrams Eet kilosram {mslkg), orsanic concentrations are in microsrams Eer kilosram (~slkS) 

~ 
(5 

~ 

t:O 
I 

N 
w 
0 

56.5-58.5 

Result ual R.L. 
4380 10.6 

UJ 6.4 
0.75 0.53 
32.7 1.1 
0.17 J 0.21 

u 0.53 
53300 21.2 

3.6 1.1 
1.2 1.1 
1.5 ] 2.1 

3090 10.6 
2.4 ] 0.53 

6800 21.2 
39.6 1.1 

u 0.11 
3.7] 4.2 

760 530 
Ul l.l 
u 1.1 
u 530 
R 

NA U 10.6 
13.9 1.1 

8 2.1 

42 J 350 
u 11 
u 11 
u 5.3 
u 42.4 

---

Backgrou1 

Ran&•!'l 

596. 10,79 
0-29.6 
0·10.5 
0· 548 
0·0.6 
o. 2.1 

0·166,11! 
0.8 ·12.0 

0·4.0 
0. 10.1 
o. 8,564 
0. 18.4 
0-9,912 
0 ·151.8 
0-0.2 
o. 9.7 

0· 2,531 
0. 36.8 
0-1.8 
0. 834 
0-6.2 

NA 
1.7 ·25.0 
0· 20.7 
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BORING 113-23 

Sample Interval (ft bgs) Background 
Chemical 19-:ZO.S 24-26 35-36.3 45-47 54-55.1 Rang_e(l) 

Result Qual R.L. Result ual R.L. Result Qual R.L. Result ual R.L. Result Qual R.L. 

s ... s: -C1) 

Ill -I» 

~ iii 
:::0 
C1) 
f/1 
c 
;:::; 
f/1 Aluminum 5530 55.8 6410 22.3 5380 22 5170 10.5 4990 10.5 596. 10,796 I» 

en 

Antimony u 33.5 u 13.4 u 13. u 6.3 UJ 6.3 0. 29.6 
Arsenic 1.3 0.5f 1.2 0.56 1.5 0.55 0.76 o.s~ 0.75 0.53 0. 10.5 Barium 194] S.E ~~B1'm!.~1~~;;::r · 2.2 113 J 2. 41.1 J I 47.1 1.1 0. 548 Beryllium --- u 1.1 0.31] 0.45 0.24 J 0.44 0.151 0.21 0.15 1 0.21 0. 0.6 

~ 
c. 
c 
C1) -C1) 0 c 

c:; 
!t! 

:E "'0 
0 I» 
0 (Q 

~~ 
I» w 

0 

.., 
0 c. 

::: I 
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"' 0 w 

~ -< 0 

~ 
c. 
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lg CD 
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CD 
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00 
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Cadmium u 2.8 u 1.1 u 1.1 u 0.~ u 0.53 0 ·2.1 Calcium --~5HJlJo; II..: 129000 44,/ :;:'l'1Jtooo'--- r-· 44 28400 21 32800 21.1 0. 166,119 ,· ~ . ,",,: .... · .. 
'"'' '.. ,~ ¥ Chromium u 5.6 5.3 2.i 1.5 2.2 4.2 I 7.9 1.1 0.8. 12.0 ' Cobalt u 5.6 1.81 2 . ..! 2J 2 . ..! 1.4 I 1.7 1.1 0-4.0 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 ' Iron 3430 SS.8 4160 22.3 3620 2..! 3870 10.5 4080 10.5 0. 8,564 Lead 3.1 0.56 3.7 0.56 2.3 0.55 2.2 o.s 2.4 0.53 0- 18.4 ; Magnesium 7100 II 7660 44. 8950 44 4160 21 4630 21.1 0-9,912 Manganese 56.1] 5.6 32.61 2. 39.9 J 2.2 44.2 J I 47.4 1.1 0 ·151.8 Mercury u 0.11 u 0.11 u 0.11 u 0.1 u 0.11 0. 0.2 Nickel 6.51 22.3 7.21 8.$ 4J 8.8 3.61 4 . ..! 4.2 4.2 0-9.7 Potassium 14101 279C 1290 112( 906 J 1100 1100 524 1010 526 0-2,531 Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ I UJ 1.1 0. 36.8 Silver u H u 2. u 2. u I u 1.1 0. 1.8 Sodium u 279( u 112( u IIOC u 524 u 526 0. 834 Thallium UJ 2. UJ I. I U1 2.2 UJ 0.~~ R 0-6.2 Tin NA NA NA NA 8.9 I 10.5 NA Vanadium 14 5.t 22.3 2.:.! 20.1 2. 9.7 I 10.7 1.1 1.7-25.0 Zinc 13.3 11.2 13 4.5 9 4.4 8.5 2.1 9.1 2.1 0 ·20.7 

Acetone 6.7 J II u II 24 II u 1C u II 

(") -C1) 
c. 
0 
0 
~ en (") -t :E C1) I» 

s: a !2: c iil C1) 

- N ~ -· ........ 
..a, 0 1 

w ~ w 
f/1 

0' .., 
0 -:::r C1) .., 
0 
:::r 
C1) 

3 
(::;' iii 

~ 

~ 
i 
~ 

Methylene chloride u 5.6 1.2 J 5.6 u 5.5 u s. I.IJ 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 
Results that are shaded and In bold are concentrations above the maximum background range. 
• Metals ~oncentrations are in milligrams ~r kilogram (mglkg), or6anic concentrations are in micrograms eer kilogram ~L ___ 
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; BORING 113-24 

Sample Interval (ft bgs) Background Chemical 24-26 29-29.8 40-42 50-50.8 59-60 Ran2e11l 
Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 

3: 
CD Aluminum 3310 22.1 4490 21. 4230 10.8 3500 10.5 3600 10.8 596- 10,796 Antimony U1 13.3 UJ 13 U1 6.5 UJ 6.3 U1 6.5 0-29.6 Arsenic 0.7 0.55 -~ 0.5 0.121 0.5 0.73 0.5 0.68 0.54 0- 10.5 Barium ---- 103 2. 2. 56.2 -- 1.1 147 I 251 1.1 0-548 

367 
Beryllium u 0.44 u 0.43 0.13 J 0.2 u 0.21 u 0.22 0-0.6 Cadmium u 1.1 u 1.1 u 0.54 u 0.52 u 0.54 0-2.1 Calcium -·.'lfi183~Q~. 44. 145000 43.4 49200 21.6 69000 21 71800 21.5 0- 166,119 

... 
AI 
Vi 
:::0 
CD 
Ill 
c: 
;:; Chromium 2.21 2. 3.7 J 2. 3.5 1 1.1 4.61 I 6.71 1.1 0.8. 12.0 Ill Cobalt 2J 2. 1.8 J 2. 1.4 1.1 1.1 I 1.5 1.1 0-4.0 Copper 2.3 J 4.4 ~~~:~4f'IJ~ 4.3 2.11 2. 2.1 2.1 7.9 2.2 0-10.1 Iron 20001 22.1 30401 21. 2880 J 10.8 23301 10.5 23701 10.8 0. 8,564 

AI 
:s 
Q. Lead 2.2 U1 1.1 12.21 1.1 1.9 J 1.1 2J I 2.21 0.54 0. 18.4 Magnesium 39101 44. 43701 43.4 51901 21.E 54401 21 92301 21.5 0 ·9,912 
c 
CD CJ) 

0 
c: 
~ 
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0 CQ 
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e 
~ 0 Q. 
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Manganese 30.21 2. 32.3 J 2. 47.71 1.1 29.11 I 39.71 1.1 0-151.8 Mercury u 0.11 u 0.11 u 0.11 u 0.1 u 0.11 0· 0.2 Nickel 3.41 8.8 6.11 8. 4.91 4.3 3.41 4. 4 1 4.3 0-9.7 Potassium 5411 Ill 6311 109 1090 53 788 52 648 538 0. 2,531 Selenium U1 1.1 UJ 1.1 U1 1.1 U1 I U1 1.1 0-36.8 Silver u 2. u 2. u 1.1 u I u 1.1 o. 1.8 Sodium u lite u 109( u 53 u 524 u 538 0. 834 Thallium U1 1.1 0.121 1.1 U1 0.54 U1 I U1 0.54 0· 6.2 Tin NA NA NA NA NAU 10.8 NA Vanadium 9.1 2. 12.8 2. 11.6 1.1 9.3 I 14.1 1.1 1.7. 25.0 Zinc 6.91 4.4 11.91 4.3 8.91 2. 5.81 2.1 5.8 1 2.2 0-20.7 
4-Methylphenol u 37 681 36 u 36 u 35 lbis(2·Ethylhexyl)phthalate u 37V 651 36C u 3~ u 35 u 360 Butyl benzyl phthalate u 37V 401 36~ u 3~V u. 35( u 360 2-Butanone (MEK) 2.51 II 22 II u II 4.71 I 5.6 1 II 2-Hexanone u II 3.4 J II u II u I u 11 4-ll<!ethM-pentanone u II u II u II u l u II 
Acetone 
Toluf.:ne 'fota -t'etroleunr--

(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituent> 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. 

g), organic concentrations are in micrograms per kilogram (l!g/kg) 
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BORING 113-25 

I 3: • CD • -g) 

~ iii 
::0 
CD 
Ill 

Sample Interval (ft bgs) Backgroun c 
;::; 

Chemical o-.5 24-26 30-30.9 40-42 50-50.5 60-62 Range(') Ill 
Result Qual R.L. Result Qual. R.L. Result Qual R.L. Result Qual R.L. Result ual R.L. Result Qual R.L. 

g) 
::s Aluminum 7950 20.6 7690 11.3 7740 24.2 5510 10. 4880 11.1 4070 10.7 596. 10,79 c. 

Antimony -
UJ 12.4 5.2 J 6.8 UJ 14.5 UJ 6.5 UJ 6.~ UJ 6.4 0-29.6 

Arsenic 1.7 0.52 0.84 0.5~ 1.1 0.~ 0.82 0.5 0.91 0.55 0.79 0.54 0- 10.5 
c 
CD CJ) 

0 
c 
""' (") 

Barium - 281 J 2.1 103 1.1 386 2. 56.3 1.1 263 1.1 42.1 1.1 0-548 
Beryllium 0.45 0.41 0.35 0.23 0.28 J 0.48 0.191 0.2 O.l8 J 0.2 0.16} 0.21 0-0.6 
Cadmium u I u o.s~ u I. u 0.54 u 0.55 u 0.54 0-2.1 
Calcium 118000 41.3 74700 22.5 143000 48A 48900 21. 81200 22. 52500 21.4 0-166,111 

-CD 
(") -CD c. ~ 

~ "'tt 
g) 

0 (Q 

~ 
CD 
N 

g) c.n 
0 a 0 
:.> 
<n 0 
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~ 

w 

~ 
0 

~ 
~ .!D 
" " 

.-
,§l CQ 
::r 

CQ 

I~ 
00 

" ~ 
~ 

! ., 
-g. 
Q. 

~-
~ 
(1) 

~ 

Chromium S.2 2.1 S.l J 1.1 ft~' litfl(lHf,J :Cl 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 v 1.6 1.1 1.5 1.1 1.2 I. 0-4.0 
Co~~er 4.3 4.1 2.2J 2.3 4.3 J 4.8 1.7 J 2. 2.3 2. 1.5 J 2.1 0- 10.1 
Iron 6140 2cf.f S6SOJ 11.3 6290 J 24.2 3310 J 10.8 3310 J 11.1 2600 10.7 0. 8,564 
Lead 

.. 
5.2 0.52 3.9 J 0.5~ 4.4J 0.6 3.3 J 0.54 2.9 J 0.5 2.1 0.54 o. 18.4 

Magnesium 4090 41.3 5290 J 22.5 ,·,:c':f30bO:J' ,,, 48. 7440 J 21. 7540 J 22. 5980 21.4 o. 9,912 
Manganese 81.8 1 2.1 52.2 J 1.1 • · 5s.9ji ~ 33.8 J 1.1 37.4 1 1.1 41 1.1 0- 151.8 
Mercury u 0.1 u 0.11 u 0.1 u 0.11 u 0.11 u 0.11 0-0.2 
Nickel 6.6 J 8.3 7.1 J 4.5 : : \ ·'68'ffJ''' ' 9 5.4 J 4.3 5.5 J 4.4 3.7 J 4.3 0· 9.7 
Potassium 

-
2100 103( 1470 563 ' r:loo ''liic 1160 54 1030 55 758 535 0. 2,531 

Selenium UJ I U1 1.1 UJ 1.2 UJ 1.1 UJ 1.1 UJ 1.1 o. 36.8 
Silver u 2.1 u 1.1 u 2.4 u 1.1 u 1.1 u 1.1 0· 1.8 
Sodium u 103C u 563 u 1210 u 54 u 55 u 535 0-834 
Thallium UJ I UJ 1.1 UJ 2.4 UJ 1.1 UJ 1.1 R 0-6.2 
Tin NA 

:--- -i.l 
NA NA 1- NA NA NAU 10.7 NA 

Vanadium 17.1 15.2 1.1 19.4 . 2-:4 11.8 1.1 11.2 1.1 II .9 1.1 1.7-25.0 
Zinc 17.6 4.1 14 J 2.3 1i;~'.'?;k,~~~~!{~c ' 4.8 9.2 J 2. 8.9 J 2. 7.7 2.1 0·20.7 

bis(2·Ethylhexyl)phthalate u 340 u 37C u 40C u 360 u 37(; 160 J 350 
Acetone u 10 UJ II UJ I UJ II 4.1 J II 4.9 J II 
Toluene u 5. u s.E u ~ u 5.4 u 5.5 1.7 J 5.4 
(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 a Estimated Reporting Limit NA • Not Analyzed 
Results chat are shaded and in bold are concentrations above the maximum background range. 
• Metals concenlrations ore in milligrams per kiloaram (mll!'kg), organic concentrations are in micrograms per kilogram (pg/kg) 

(') 
0 ::s 

CJ) (") -i :e CD DJ 
3: 3. 5!: 
C: DJ CD 

- N .- -· ...... .- 0 I w ::s w 
Ill 

0' 
""' 0 -:::r 
CD 

""' (') 
:::r 
CD 
3 
(") 

!!t 
(') 
0 
3 

"C 
0 
c 0 ::s ~ c. 

1-t Ill 
to 
I IU =r N 

\,;..) 
\,;..) -CD 

fn 



i 
BORING 113-26 

Sample Interval (ft bgs) Background 

3: I C1) ... 
D) 

c;; ~ :::0 
C1) 
VI Chemical 21.5-:ZJ 27-j.'J J7-J'J 47-47.5 55-5().5 Range(!) Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. .. 
c 
;::; 
VI Aluminum 7090 21.9 6720 22.1 3520 10.8 4340 11.1 3210 10.6 596. 10,796 D) Antimony U1 13.1 UJ 13. UJ 6.5 UJ 6. U1 6.3 0. 29.6 Arsenic 0.95 0.55 1.3 0.55 0.73 0.54 0.491 1.1 0.43 1 0.53 0. 10.5 
:::s 
Q, 187 2. 342 2.2 - 43.9 1.1 94,6 1.1 93.6 1.1 0. 548 

Barium 
c 

en 
0 c ... 
(") 

~ 

:e "a 
0 D) 

. 0 CCI 

~~ 
D) Q) 

0 
... 0 

'"'" 
Q, 

""" ;;; 
I 

gj 
0 w 

'R «" 0 

~ 
Q, 
so 

§ ..... 
I:> 

(Q 

:7 
(Q 

U> co 
I~ 
~ 
~ 
~ 
~ 

Beryllium u 0.44 u 0.44 u 0.2:.: u 0.2 u 0.2f 0-0.6 Cadmium UJ 1.1 UJ 1.1 UJ 0.54 U1 o.5~ UJ 0.53 0 ·2.1 Calcium 163000 43.8 ~·:OJ61!f00' 44.1 62600 21.5 99300 22. 32600 21.1 0·166,119 Chromium II. I J 2. 11.6 J 2. 3.4 J 1.1 '::0iJ~;!f~~~ ~.flt'i": I. I 10.2 1.1 0.8-12.0 . A;f':.<fi '; '~ Cobalt 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 1.5 J 2. 4.3 2. 2.3 2.1 0. 10.1 Iron 4560 J 21.~ 46001 22.i 2560 J 10.8 33701 I 1.1 2640 10.6 0. 8,564 Lead 3J 0.55 4.2 J 0.55 1.7 J 0.54 1.6 J o.5e 1.3 0.53 0-18.4 Magnesium 5700 J 43.8 5390 J 44.1 41801 21.5 r~~~~ f[~"' 22. 3980 21.1 0 ·9,912 Manganese 48.51 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. 7J 8.8 4.3 J 4.3 51 4.4 3.2 J 4.2 0. 9.7 Potassium -

1090 109( 1160 1100 735 538 679 555 585 528 0. 2,531 Selenium UJ 1.1 UJ 1.1 U1 1.1 U1 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 110C u 538 u 555 u 528 0. 834 Thallium UJ 1.1 U1 1.1 UJ 1.1 U1 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 11.81 4.4 I 1.81 4.4 5.7 J 2. 6.6 J 2. 6,1 2.1 0. 20.7 
bis(2·Ethylhexyl)phthalate u 36C 43 J 36( u 36~ u 37C u 350 2-Butanone (MEK) 17 II u II u II u II u II Acetone 130 J II IIJ II UJ II 26J II u II Methylene chloride 1.3 J 5.5 u 5.5 u 5.4 u 5.6 u 5.3 

co ... 
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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 z Not Analyzed Results that are shaded and in bold arc concentrations above the maximum background range. 
• Metals concentrations are in_milligra~r kilogram (mglkg}, organic concentrations arc In micrograms Eer kilogram (~g/kg) 
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BORING 113-27 

!i ... s: • CD • .. 
A) 

~ iii 
:::0 
CD 
til Sample Interval (ft bgs) Background Chemical 21-23 24.5-26.5 34.5-36.5 44.5-46 57.5-58.1 Range<•l 

c 
;:::; 
til Kesult ual R.L. Result URI R.L. Result :Qual R.L. Result 'Qual R.L. Result Qual. R.L. Aluminum 4410 10.8 5030 10. 62~ 10.9 3460 IO.E 3060 10.4 596. 10,796 Antimony U1 6.5 U1 6.4 U1 6.5 U1 6.3 U1 6.3 0 ·29.6 Arsenic 3.9 0.54 4.4 0.53 1.2 0.5~ 0.321 1.1 0.49 J I 0 ·10.5 -

A) 
:s 
Q. 

c 
CD en 

0 
c 

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 U1 0.53 U1 0.52 0-2.1 

.. 
CD 
(") .. 
CD c:; 

CD .. 
::E , 
0 A) 
0 (Q 

~ ~ 
A) ....., 

0 

.., 
0 

~ 
Q. 

0 
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~ 
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I « 0 

Q. 

~ 
~CD 

" " • 
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(C) 
(C) 

I* 
OQ 

a. 
~ 
~ 
'0 
iit 
~ 
0. 

~ .., 
g. 
" 

Calcium - 43800 21.6 48200 21.4 57900 21.8 51900 21.1 68700 20.9 0-166,119 Chromium ----
7.1 1 1.1 8.5 J 1.1 5.5 J 1.1 3.51 1.1 5.2 I 0.8. 12.0 Cobalt --- 1.9 1.1 2.3 1.1 0.981 1.1 1.5 1.1 1.3 I 0 ·4.0 Copper 3.4 2. 4.2 2.1 2.6 2. 1.91 2.1 1.8 J 2.1 0 ·10.1 Iron 52301 10.8 52301 10.1 41501 10.9 23401 10~6 2180 10.4 0. 8,564 Lead 4.2 J 0.54 41 0.53 2.11 0.54 0.631 0.53 1.4 I 0. 18.4 Magnesium 22401 2U 3200 J 21.4 91001 21.8 63401 21.1 5060 20.9 0·9,912 Manganese 40.71 1.1 95.61 1.1 38 J 1.1 30.5 J 1.1 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 6.31 4.3 6.21 4.3 4.21 4.4 3.61 4, 2.8 J 4.2 0 ·9.7 Potassium 1380 541 1250 534 1100 545 698 m 535 522 0-2,531 Selenium U1 1.1 U1 1.1 UJ 1.1 U1 1.1 UJ I 0. 36.8 Silver u 1.1 u 1.1 u 1.1 u 1.1 u I 0. 1.8 Sodium u 541 u 534 u 545 u 52! u 522 0. 834 Thallium UJ 0.54 U1 1.1 U1 1.1 UJ 0.53 R 0· 6.2 Tin NA NA NA NA NAU 10.4 NA Vanadium 

. 
''·~·/\~~~~' 1.1-~~t~tl 1.1 17.6 1.1 7.4 1.1 8.7 I 1.7-25.0 Zinc 12.7 J 2. 14.3 J 2.1 10.21 2. 6.6 J 2.1 5.3 2.1 0-20.7 

Acetone 51 II u II 17 II 4.2 J II II 10 (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 U1 a Estimated Reporting Limit NA .. Not Analyzed Results that arc shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations arc in milligrnJ1lS per kilogram (mglkg), organic concentrations arc in micrograms per kilogram {jlg/kg) 
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BORING 113-28 

ill .. ... 
3: • CD 

! 
.... 
~ 
Ill 

::0 
CD 
Ill 

Sample Interval (rt bgs) Batkgrour c 
;:; Chemical o-.5 20-21.5 25-27 35-37 45-47 55-57 Range!ll Ill 

Result Qual. R.L. Result Qual. R.L. Result Qual R.L. Result Qual. R.L. Result Qual. R.L. Result ual R.L. 
D) 
:::s Aluminum 9700 10.4 37201 55.5 7070 J 22.4 6250 J 10.9 46001 10,4 4340 10.5 596. 10,7) Q. Antimony R UJ 33.3 UJ 13.5 U1 6.5 U1 6. Ul 6.3 0·29.6 Arsenic 1.7 0.52 0.93 0.5~ 0.81 0.56 0.52 J 1.1 0.431 0.5 0.36 1 I 0· 10.5 
c 
CD C/) 

0 c ... 
(") 

Barium 281 J I 201J ~-~ 170 J 2.2 951 1.1 49.11 I 30.6 I 0. 548 B~lllum 
--- 0.46 0.21 u 1.1 0.29 J 0.45 0.211 0.22 0.13 1 0.21 0,13 1 0.21 0 ·0.6 Cadmium U1 0.5 u 2.8 u 1.1 UJ 0.54 U1 0.5 U1 0.52 0-2.1 Calcium 18500 20. ;;:~~4Q~o· Ill 131000 44.8 61100 21.8 27000 20.8 17100 21 0-166,11 1 

.... 
CD 
(") .... 
CD 
Q. CD .. Chromium 7.4 I u 5.~ 4.4 2.2 4.6 1.1 3.9 I 3.9 I 0.8- 12.0 Cobalt 3.3 I u H 3 2. 1.1 I. I 1.6 I 1.3 I 0-4.0 
0 
0 :e 'tJ 

0 D) 
0 cc 
~ ~ 
D) ()C) 

0 
... 0 

~ 
Q. 
I 

.... 
~ 0 (,.) 

~ '<"' c 

~ 
Q. 
~CD 

5 ~ 

0 ," (Q 

~ 
(Q 

,$ 
()C) 

:::> 
~ 
'tJ 

~ 
'tJ w 
"8-

~ 
i .... 

coeper 6.3 2.1 3.3 J 11.1 2.4 J 4. 1.81 2. l.S1 2.1 1.6 1 2.1 o. 10.1 Iron - 1520 10.4 2360 J 55.5 41501 -· 22.4 42301 10_.9 35901 10. 3320 10.5 0-8,564 Lead 9.6 I 1.8 0.5~ 2.7 0.56 2.5 0.54 1.8 0.5 1.8 0.52 0. 18.4 Magnesium 3050 20. 4610 Ill 6380 44.8 5860 21.8 3760 20.8 4060 21 o. 9,912 Manganese 130 J I 22.1 1 5.f 39. I J 2. 3g,l 1 1.1 44.31 I 42.6 I 0-151.8 Mercu11 u 0.1 u 0.11 u 0.11 u 0.11 u 0.1 u 0.1 0-0.2 Nickel 1.5 4.1 u 22. 6.9 J 3.5 J 4.4 3.71 4 . 2.5 1 4.2 0-9.7 Potassium 2210 5!8 855 1 278( 11001 112C 1120 544 963 521 853 524 0·2,531 Selenium UJ I UJ 1.1 UJ 1.1 UJ 1.1 UJ I UJ 0.52 o. 36.8 Silver ~ I U1 5.f U1 2.2 UJ 1.1 UJ I u I 0-1.8 Sodium ---
518 u 278 u 112C u 544 u 521 u 524 0. 834 

u 
Thallium u I U1 2.2 ~- 1.1 UJ 1.1 UJ 0.5 R 0-6.2 Tin NA - NA ·w; NA NA NAU 10.5 NA Vanadium 

. 
17.3 I 9.4 5.6 13.5 2.2 15.9 1.1 9.1 I 9.7 I 1.7. 25.0 Zinc l.i;s.__ -r.1 10.3 J 11.1 10.5 4.5 10 2. 8 2.1 7.7 2.1 o. 20.7 

Acetone u IC u II 6J II 3 J II 1.9 J IC u 10 Total Organic Carbon - 0.51 0.2 
u -

41.E 
Total Petroleum Hydrocarbons 85.6 41.4 44,4 u 44.8 u 43.5 u u 41.9 
(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 • E!timated 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/l<g), organic concentrations are in micrograms per kilogram (~glkg) 
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i 
BORING ll3-29 

Sample Interval (ft bgs) 

Chemical 14-16 20-22 30-32 40-42 S0-51.8 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. 
Aluminum 15601 11.3 60301 22.6 52901 10.~ 45401 2 4080 
Antimony U1 6.8 UJ 13.5 U1 6.5 U1 13. U1 

C/) 
0 c ... n 
~ 

~nic __ · · i9~h·· '- ' 0

·1~ 
0.89 0.56 0.74 0.5 0.84 0.55 0.56 

!Barium ·p~~':,;;~'i}:ij"(?;';:i 2.3 130] 1.1 90.1 ] 2. 50.9 
Beryllium 

,·· ., .. ,~ .... -· .. 1·1~ 

-==:& 0.45 0.16 J 0.2 u 0.44 0.14] 0.49 0.23 
Cadriifum---· u 0.5f 1.1 UJ 0.54 u 1.1 UJ 
Calcium 74700 -----2U ,. /tg~oob: ·-:- 45.1 78500 21.8 124000 44 62000 
Chromium 6.1 1.1 3.6 2.3 4.7 l.l 3.9 2. 5.3 

~ , 
0 AI 
0 CQ 

~ ~ 
AI CQ 

e a. 0 

o; 0 
.... 

o; 
w 

~ -< 0 

~ 
c. 
~(!) 

§ -
•"' 

(Q 

~ 

(Q 

* 
CIO 

I 
::> 
:;i 

Cobalt 2.2 1.1 1.9 J 2.3 1.4 1.1 2.2 2. I J 
Copper 3.8 2.3 2.7] 4.5 1.7 J 2. 2.11 4. 1.6] 
Iron 5590] 11.3 3510] 22.6 3610] 10.9 3320] 2 3440 
Lead 5.8 0.56 2.9 0.5E 2.3 0.54 1.8 0.55 2 
Magnesium 3650 22.6 5330 45.1 5800 21.8 5150 44 5410 
Man!!anese 74.3] 1.1 33.7] 2.3 36.3 J 1.1 41.8 J 2. 36.7 
Mercury u 0.11 u 0.11 u 0.11 u 0.11 u 
Nickel 8.3 4.5 5.61 s 4.6 4,4 4.5] 8.8 4.1 ] 
Potassium 2040 565 1290 113() 886 544 757 J II()C 679 
Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 
Silver UJ 1.1 UJ 2.3 UJ 1.1 U1 2. u 
Sodium u 565 u 1130 u 544- u IIOC u 
Thallium 0.12 J 1.1 UJ 2.3 UJ I. I 0.13] 1.1 R 'i'i'Q"- NA NA NA NA NAU 
Vanadium 16.3 1.1 10.9 2.3 13.7 1.1 9 2. 9.1 
Zinc - 13.4 2.3 10.2 4.5 8 2.2 8.6 4. 7.8 

~ 
:;i Acetone 6.3 J II UJ II u 11 u II 4.3 ] , 
iii 
"8-
b. 

(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 arc concentrations above the maximum background range. 
";" 
(/) • Metals concentrations arc in milligrams per kilogram (mglkg), organic concentrations are in micrograms per kilogram (J.Iglkg) v 
~ 
0 
~ 

t;O 
I 

N 
w 
-l 

Background 

Range<!) 

R.L. 
II 596-10,796 

6.6 0. 29.6 
0.55 0-10.5 

1.1 0· 548 
0.22 0. 0.6 
0.55 0-2.1 
21.9 0· 166,119 

1.1 0.8-12.0 
1.1 0-4.0 
2.2 0- 10.1 
II 0. 8,564 

0.55 0 ·18.4 
21.9 0. 9,912 

1.1 0. 151.8 
0.11 0-0.2 
4.4 0·9.7 
548 0. 2,531 
1.! 0 ·36.8 
1.1 0-1.8 

548 0-834 
0-6.2 

II NA 
1.1 1.7-25.0 
2.2 0 ·20.7 

II 
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; 
BORING 113-30 

I s: • (I) 
Ill .... 

~ 

~ Ill 

:::0 
(I) 
Ill 

Sample Interval (ft bgs) Background('! I 

Chemical 14.5-16.5 20-21.3 30-32 40-42 50-52 Range 

c 
;:; 
Ill 

en 
0 
c 
~ 
~ 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 7330 J -; 3690 J 54.E 4680] II 4240 J 10. 3450 10.6 596. 10,796 

I 

II. 
Antimony------- w-- 6. UJ 32.8 UJ 6.6 - UJ 6.4 UJ 6.3 0. 29.6 Arsenic--------·-- - 1.6 

T---~~ ... 0.82 -~ 0.54] 1.1 0.55 0.54 0.34] 1.1 0 ·10.5 

I 

·---:m I] - -Barium 1.1 l:r'· 1!''3410 J, .. ;.;I 5.5 168] 125] 1.1 26.8 1.1 0. 548 Beryllium 0.48 0.22 
........ 'ju' . , u u 0.2 u 0,21 u 0.21 0-0,6 Cadmium UJ 0.5~ IUJ 2. UJ 0.55 UJ 0.54 UJ 0.53 0-2.1 

I 
Calcium 69200 22.3 _;;~l9000: lOS 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 

D) 
:I c. 
c 
(I) -(I) (') .... 
(I) 
c. 
0 

~ "'C 
0 D) 

0 CCI 

~ 
It) 

(,.) 

D) C) 

0 

.., 
0 

"" 
c. 
I 

.... 
~ 0 (,.) 

gl -< C) 

'f 

~ 
c. 
~ 

5 .-
0 
I" 

co 
~ 

co 
I~ 

01) 

l 
'5 
a' 
" iii 
~ c. 

~ 
t ... 

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 IO.S I.SJ 2. 2.3 2.1 1.5 ] 2.1 0- 10.1 Iron 6560 J II. 2690 J 54.( 2960] 11 28301 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 109 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] 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 · r •! j::c~3l§ 4.5 u 21.8 3.7] 4.4 3.8] 4.3 3.1] 4,2 0. 9.7 Potassium 2200 55 683] 273C 729 550 887 535 707 529 0-2,531 Selenium UJ 1.1 UJ 1.1 UJ 11 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 5~ UJ 273C u 550 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 5.5 17.1 1.1 7.5 1.1 7.9 1.1 1.7. 25.0 Zinc 13.7 2. 8.5 J 10. 7.1 2. 7.8 2.1 6.1 2.1 0. 20.7 

Acetone u 11 55 11 u ti 7.2 J ll 5.2] 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 kilogra~) ___ 
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APPEll liB 

URS 

Table 28-1a 

Organic Analytical Results 

AOCD 

-.. 

~ 
-.. 8 

~ 
...._, 
rl) 

a ~ ...._, 
rl) 

~ 
0 
~ 
0 

0 
~s ~-- -. .... og bOt-

~N <~ ~~ ~00 ..,lOO 
o-g 8"'0 

<"8 '-'0 

....l'ti ~1! =x:-s 
~~ ~6 r/)6 

Page 1 of 1 

Source: IMS, P .C., 1997 

Tables 

Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doci27-Sep-04 /OMA B-239 



IPPEIIIIB 

ANALYTES 

METALS (mglkg) 

Aluminum 
Antimony 
Arsenic 

Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

RL Reporting Limit 

Table 28-1b 

Analytical Data Summary of Detected Metals 

AOCD 

CAN-D-SB08-07 CAN-D...SBOS-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 50 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 ) 

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-SBOS-25 

Results RL Qual 

7710 20 J 
< 10 UJ 

0.679 0.5 J 
81.3 2 J 
7610 50 
5.91 2 
3.17 2 
5.86 1 
7060 10 
7.6 1 J 

2010 10 J 
45 I 

8.59 2 

2460 100 J 
152 100 
11.5 2 
28.4 3 

URS Q:\161619434\cannon_hswa_nfraplnfrap1apb.doc\27 -Sep-04 /OMA B-240 



IPPEIDIIB 

CAN-D-SB08-AB Brown 

CAN-D-ABOl Brown 

URS 

Table 28-1c 

Asbestos Analytical Results 

AOCD 

20.0 Chrysoti]e 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 

0:\1616\9434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep-04 /OMA B-241 



APPEll liB Tables 

Table 28-1d 
Detected Metal Concentrations Compared to USEPA Region 6 Screening Levels 

AOCD 

Aluminum 2,960J 1,920J 7,710 J 77,000N SAT 

Arsenic 0.509J 1.421 0.6191 22N 610NI 
0.32C 2.0C 

Barium 43.5J 2061 81.3J 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 23,000N I SAT 

Lead 2.61 1.21 7.6J 400N 2,000N 

Magnesium 2,830J 5,8301 2,010 J 

Manganese 70 78.5 45 380N 8,300N 

Nickel 5.10 3.53 8.59 1,500N 34,000N 

Potassium 1,010 J 4041 2,460 J 

Sodium 127 147 152 

Vanadium 4.96 10.8 11.5 540N 12,000N 

Zinc 5.51 4.05 28.4 23,000N 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 

URS 0:\1616\9434\cannon_hswa_nlraplnfrap1apb.doc\27-Sep-04 /OMA B-242 
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JD .. 
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<D 

FIELDID 
COLLECT DATE 

VOLATILE ORGANICS (J\IETIIOU 8160) (Jig/k&) 
Toluene '2. ~ 

S~:MI\'OI.ATILE OIWANICS (~IETIIOl> 8170) (Jog/kg) 
l'hcnol l BoO 0 

l'ESTICIOES/rCD (JL&Ikg) 

DOE 1/,2-
DDT lf, 2.--

I\IETALS (mg/kg) 

Aluminum 
Antin\ony 
Arsenic 
Barium 
Oerylliuon 
Clklmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mcn:ory 
Nickel 
Pouwlum 
Sodium 
Thallium 
Vanadium 
Zinc 

mglkg • milligllllll per killo'llllll 
11glk& • microgram per klllognm 
J ·Estimated 
U • Nomlctect 

CAE-HAOI..QOI CAE·HA04..Q02 CAE..SBOl-002 CAE·SB02·002 
12104198 12104/98 04/30198 04/30198 

Maximum Fn:qucney Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

10 

120 

3.4 
3.9 

19900 
3). 
4.6 

'--~-~--·" 

163 
0.87 
0.46 

9450 
14.3 
5.6 
9.2 

14700 
11.9 
2580 
284 
0.04 
12.5 
3140 
43.7 
0.25 
30.1 
36 

1/8 

1/8 

1/8 

2/8 

8/8 

3/8 

8/8 

818 
8/8 

3/8 
8/8 
8/8 

8/8 

8/8 
8/8 
818 
8/8 
8/8 
1/8 
8/8 

8/8 
818 
4/8 
8/8 

8/8 

< 

< 

3.4 
3.7 

12400 
2.6 
4.6 

97 
0.71 
< 

2540 
10.7 
4.6 
8.8 

11800 
10 

1800 
222 
< 

10.1 
2290 
23.8 
0.16 
23.8 

25.7 

34 

380 

3.8 

3.8 

21 
6.2 
4.9 
21 

0.51 
0.51 
510 

I 

5.1 
2.6 
10 
l.S 

510 
1.5 

0.043 
4.1 
510 
SlO 
0.98 
S.l 
2.1 
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u 

u 

< 

< 

< 
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12900 
3.2 
4.5 
163 
0.73 
< 

6580 
10.2 
4.3 
6.8 

10900 
8.1 

2280 
122 

< 
10.9 

2280 
29.5 
0.25 
21.8 
22.4 

34 

370 

3.7 

3.7 

20 
6 

0.98 
20 
0.5 
o.s 
500 
I 

2.5 
10 

0.29 
300 
1.5 

0.041 
4 

soo 
500 
0.98 

2 

u 

u 

u 
u 

u 

u 

< II 

< 370 

< 7.4 

< 7.4 

19900 21 
< 6.) 

2.6 2 

104 21 
0.87 0.53 
0.22 0.5) 
5510 530 
14.3 1.1 
5.2 5.3 
8.4 2.6 

14400 11 
8.3 0.3 

2540 530 
198 1.6 
< 0.23 

12.3 4.2 
3140 530 
38.6 530 
0.23 0.99 
29.4 5.3 
34.1 2.1 

u 

u 

u 
u 

u 

u 

< II 

< 380 

< 7.5 
< 7.5 

17900 22 
< 6.5 

3.5 2.1 
100 22 
0.87 0.5~ 

0.32 O.SS 
2710 550 
13.4 1.1 
S.6 S.S 
9.2 2.7 

14700 II 
9 0.32 

2320 550 
205 1.6 
< 0.2 

11.8 4.4 
2590 550 

35 sso 
< 1.1 

30.1 5.5 
36 2.2 

u 

u 

u 
u 

u 

UJ 

J 

u 
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D) 

c.c 
CD ....., 

s. ....., 

FIELD ID 
COLLECT DATE 

VOLATILE ORGANICS (I\IETHOD 8260) (j1g/kg) 
Toluene 

SEMIVOLA TILE ORGANICS (l'IIETIIOD 8170) (pglkg) 
l'hcnol 

PESTICIDES/PCB (pg/kg) 

DOE 
DDT 

MET A LS ( m(tlkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Uerylllum 
Ca~mium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lea~ 

Magnesium 
Manganese 
Mercury 
Nickel 
l'otassium 

Sodium 
·n,amum 
Vanadium 
Zinc 

mllfks· milli;ran1 per klllograon 
~glkg. micrugnun per killogram 
J ·Estimate~ 
U • Nondctcct 

Ma~imum Frequency 

10 

120 

3.4 
3.9 

1!1900 
3.2 
4.6 
163 
0.87 
0.46 
9450 
14.3 
S.6 
9.2 

14700 
11.9 
2580 
284 
0.04 
12.5 

3140 
43.7 
0.25 
30.1 
36 

1/8 

1/8 

1/8 
2/8 

8/8 
318 
8/8 
&18 
8/8 
318 
8/8 
8/8 
818 
8/8 
818 
8/8 
818 
8/8 
118 
8/8 
8/8 
818 
418 
8/8 
818 

CAE-SBOJ-002 CAE·SB04..()02 CAE-SBOS-002 CAE-5806..()02 
04130/98 04/30/98 WOI/98 05/01/98 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 

120 

< 

< 

IS90U 
< 
3 

112 
0.66 
0.46 
9450 
12.8 
S.l 

7.6 
12500 
11.9 
2170 
284 
< 

10.2 
2790 
43.7 

< 

26 
32.9 

II 

380 

7.5 
7J 

21 
6.4 
2.2 
21 

O.SJ 
0.53 
530 
1.1 

5.3 
2.7 
II 

0.33 
530 
1.6 

0.22 
4.3 
530 
S30 
1.1 
5.3 
2.1 

u 

u 
u 

u 

u 

UJ 

< 

< 

< 
< 

16200 
< 

3.6 
52 

0.71 

< 
4960 
12.1 
4.9 
9.2 

12600 
9.3 

2140 
205 
< 

10.6 
2650 
34.4 
0.22 
26.3 
29.8 

12 u 

390 

7.7 
7.7 

21 
6.4 
2 

21 
0.53 
0.53 
530 
1.1 
S.3 
2.6 
II 

O.S9 
530 
1.6 

0.22 
4.2 

530 
530 
0.99 
5.3 
2.1 

u 

u 
u 

u 

u 

u 

< 

< 

< 
< 

18200 
< 

3.6 
109 
0.79 
< 

4720 
12.6 
4.8 
8.1 

13100 
8.4 

2580 
\56 

0.04 
12.3 

3010 
35.2 

< 

25.3 
29.4 

11 

370 

7.4 
7.4 

21 
6.3 
2.1 
21 

0.32 
0.52 
520 
I 

5.2 
2.6 
10 

0.32 
520 
1,6 

0.22 
4.2 
520 
520 
1.1 
5.2 
2.1 

u 

u 

u 
u 

u 

u 

u 

10 

< 

< 
3.9 

16900 
< 

2.9 
81.7 
0.7 
< 

2370 
12.3 
4.6 

7.7 
12200 

7.6 
2170 
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< 

12.5 
2690 
42.S 

< 

22.5 
27.6 

II 

370 

7.3 
7.3 

21 
6.3 
2.2 
21 

0.52 
0.52 
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5.2 
2.6 
10 
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FIELOIIl 
COLLECT !>ATE 

VOLATILE ORGANICS (MF.TIIOO 8260) (p&fki) 
Carbon Disulfide 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

SEAIIVOLATILE ORGANICS (METIIOO 8270) (l'&ik&) 
Di-N-Duty! Pltthalate 
Di·N-OetylphUtalale 
N·Nilrosodiphenylamine 

rESTICIDESIPCD (pglkg) 
DOE 
DDT 

METALS (mglkg) 

Aluminum 
Antimony 
Amon!< 
Barium 
Uerylliunt 
Cadmium 
Caltlum 
Chromium, Total 
Cobalt 
CopflCr 
I tOll 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potuslum 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

mglkg • milligram per klllogram 
tag/kg· micrusram ,., klfiogram 

J -Estimated 
U • Nondctcct 

CAI>·HAOI·005 CAE·IlAOI-010 . CAE·IlAOl-005 CAE·HAOl-008 CAE·HA02-0IJ 
ll/04/98 12104/98 12104/98 12104/98 12/04/98 

Maxlnmm Frequency Result RL Qual Result RL Qual Resull RL Qual Result RL Qual Result RL Qual 
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72 
12 

300 
170 

43 

3.6 
4.6 

19000 
2.8 
4.4 

1740 
0.8 
0.38 

338000 

26.7 
4.7 
10.5 

12100 
9.1 

17600 

lBO 
0.07 
t 1.9 

3020 

0.81 
353 

0.25 
32.2 
29.7 

1152 
3/52 
S/52 
2152 

1152 
1/52 
2152 

1152 
1152 

52152 
7152 

52151 
52152 
52152 
16/52 
52152 
52152 
5115l 
52152 
52152 
52152 
52152 
52152 
8/52 
52152 
52152 
3152 

52152 
3/52 
52152 
52152 

c M 
< n 
c n 
c M 

c 380 

< 380 

< 380 

< 3.8 
< 3.8 

5240 21 
2.5 6.2 
3.3 0.98 

163 21 
0.31 0.51 
< O.SI 

226000 5100 

18.4 I 
2.1 5.1 
2.9 2.6 

3750 10 

3.1 3.1 
2820 510 
42,4 1.5 

c 0.042 

4.1 
952 13 

c 9.8 

53.9 s 10 

< 0.98 
11.2 5.1 
9.3 2,1 

u 
u 
u 
u 

u 
u 
u 

u 
u 

] 

u 

u 

u 

u 

< n 
c g 

c " 
c n 

< 350 
< 350 
c 350 

< 3.5 
< 3.5 

7460 19 
< 5.8 

2.3 0.9 

396 19 
0.5 0.48 
< 0.48 

133000 4800 
11.9 0.96 

1.6 4.8 
2.4 2.4 

4170 9.6 

4.7 O.H 
3880 480 

so.s 1.4 
< 0.041 

4,7 3.9 

1450 480 
< 4.5 

332 480 
< 0.9 

9.3 4.8 
11.5 1.9 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

u 
J 

u 

c D 
c ~ 

c ~ 

< D 

< no 
< no 
< m 

< 3.7 
< 3.7 

13400 19 
2.8 5.7 
4.3 0.96 

95.2 19 
0.74 0.48 

< 0.48 
2270 480 
10.3 0.95 
4.6 4.8 
8.5 2.4 

11400 9.$ 
9.1 0.29 

2190 480 
180 1.4 

< 0.043 
10.7 3.8 

2250 480 

< 4.8 

43 480 

< 0.96 

21.1 4.8 
27.8 1.9 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 
J 
u 

< n 
< " 
< " 
< n 

< 350 
< 3SO 
< JSO 

< 3.l 
c 3.5 

9790 19 

< 5.7 
4.3 0.91 

441 19 

O.S6 0.48 
< 0.48 

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 

8.5 3.8 

1800 480 

< 4.5 
216 480 
< 0.91 

24.8 4,8 
19.2 1.9 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

v 

u 

u 

< n 
< M 
c M 
< n 

< 360 
< 360 
< 360 

< 3.5 
< 3.5 

9620 19 
2.8 5.8 

0.93 
65.1 19 

0.64 0.48 
c 0.48 

82100 4800 
11.6 0.97 
3.3 4.8 
4.9 2.4 

7380 9.7 

7.6 0.28 
3810 480 
126 u 
< 0.042 

7.1 3.9 

1920 480 

< 4.6 
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FIELOID 
<.:OL.LECT DATE 

VOLATILE ORGANICS (~IETIIOD 8260) (,og/kg) 
Carbon Disulfide 
Melhyt Elhyl Kclonc 
Molhyl Jsubulyl Kclunt 
'l'uluettc 

st;~IIVOI.ATIJ.K OltGANICS (M ETIIOII8270) (pg/kg) 
OI·N·Ou!yll'lllhalaiC 
Oi-N-Qclylphthalalc 
N-Nilrosodiphcnylamlnc 

PES1'1CIDESII'CB h•clkcJ 
DOll 
DDT 

METALS (mcfkg) 
Aluminum 
Anlimony 
Arsenic 
Oarium 
Beryllium 
Cadmium 
Calcium 
Chromium, Tolai 
Cobalt 
Copper 
Iron 
Lead 
Magncsh101 
Manaancsc 
Mercury 
Nickel 
PutiiSiium 
Selenium 
Sodium 
'I ballium 
Vanodiun1 
Zinc 

msJkg ·milligram per killo"am 
J•cfkg • mlcrosr•m per klllo;ram 

J • Eslima1cd 
U • Nondc1ee1 

CAE·I!AOJ.OOJ 
12/04/98 

Maximmn Frequency Result RL Qual 
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72 
12 

300 
170 
43 

3.6 
4.6 

19000 
2.8 
4.4 
1740 
0.8 
0.38 

338000 
26.7 
4.7 
IO.S 

12100 
9.1 

17600 
180 
0.07 
11.9 

3020 

0.81 
JSJ 
0.25 
32.2 
29.7 

1152 
3152 
5152 
2152 

1/52 
1152 
2152 

1152 
1152 

52152 
7/32 
52152 
52152 
52152 
16152 
52152 
52152 
51152 
52152 
52152 
52152 
W52 
52152 
8152 

52152 
52152 
3152 

52152 
J/52 

52152 
52152 

< 
< 
< 
< 

< 
< 
< 

< 

< 

I 3600 
2.9 
4.4 

97.6 
0.75 

< 
4850 
10.) 

4.7 
7.8 

11400 
8.5 

2190 
ISS 
< 

11.2 
2340 

< 
42.4 
0.18 
21.5 
24 

34 
56 
56 
34 

370 
370 
370 

3.7 
3.7 

20 

0.94 
20 
0.5 
0.5 
500 
0.99 

2.5 
9.9 

0.28 
500 
I.S 

0.039 
4 

500 
24 

500 
0.94 

5 
2 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

CA~·HAOJ.OOI CAE·I!A03·13 
12104/98 12104198 

Result RL Qual Result RL Qual 

< 
< 
< 
< 

< 
< 
< 

< 
< 

7480 
< 

3.3 
237 
0.43 
0.19 

197000 
17.l 
2.4 
3.5 
~240 

4.2 
3160 
S?.J 

< 

1350 
< 

64.9 

< 
15.5 
12.6 

33 
54 
54 
33 

360 
360 
360 

3.6 
3.6 

20 
6 

0.93 
20 
0.5 
o.s 

5000 
0.99 

2.5 
9.9 

0.28 
500 
i.S 

0.041 
4 

500 
9.3 
500 
0.93 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 
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u 
J 
u 

< n 
< M 
< M 
" n 
< 360 
< 360 
< 360 

< 3.5 
< 3.5 

7490 18 
2 S.J 

2.9 0.92 
201 18 
0.52 0.44 
< .0.44 

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 

6.7 3.6 
1760 440 

< 4.6 
127 440 
< 0.92 

14.6 4.4 
14.9 1.8 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 
J 
u 
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12104/98 12105198 

Resull RL Qual Resull RL Qual 
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2.7 

1310 
0.31 
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121000 
9.4 
< 

2.2 
2340 
3.5 

2620 
30.2 

< 
3.5 
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< 

132 
< 

4.8 
~.9 

32 
~3 

53 
32 
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35 
3.5 
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27 

0.92 

89 
2.2 
2.2 

2200 
4.4 
22 
II 
44 

0.27 
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4.4 0.96 

ISO 19 
0.51 0.48 
0.2 0.48 

95800 4800 
12.4 0.97 
3.1 4,8 

4.7 2.4 
6~30 9.7 
6.2 0.29 

3050 480 
77.6 1.4 

< 0.04 

8.1 3.9 
1680 480 
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< 0.96 
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Fl~l-0 Ill 
COLLECT D"TE 

VOLATILE ORG,\NICS (~IETJIOD 8l60) (Jtlfkgl 
Corbon Disulfide 
Methyl E~tyl Ketone 
Melhyllsobulyl Ketone 
Toluene 

St:MIVOI.ATJU: OIIGANICS (MI:TIIOIJ 8270) (lllikll 
DI·N·Ilulyl Phthalate 
DI·N-QctylphlhaiDie 
N·Nhrosodiphenylam inc 

rESTICIDES'rCB (11~1 
ODE 
DOT 

METALS (mg/k&) 

Aluminum 
Antimony 
Arsenk; 
fluriuru 
Ucryllium 
Cadmium 
Calcium 
Chromium, Total 
Coball 

Copper 

Iron 
Lead 
Macncsium 
Manaanc:sc 
Mercury 
Ni<:kd 
Potassium 
Selcnlunt 
Sodium 
Thallium 
Vanadium 
Zinc 

ms/k& .. milli&r•m per killua,ram 
11sik1· mlcrovan• per klllogram 

J -~hmrtcd 
U • l'londcleol 

CAE·SBOI-00.1 
04130198 

Maximum Frequency Result RL Quill 
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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 
10 . .1 

12100 
9.1 

17600 
110 
0.07 
11.9 
3020 
0.81 
3S3 
0.25 
32.2 
29.1 

IIS2 
3/S2 
S/S2 
2152 

11.12 
11.12 
2152 

1152 
1152 

521~2 

71$2 
52/S2 
.12/52 
.12112 
16/.12 
$21$2 
52/12 
511$2 
52152 
.121.12 
52/52 
S21S2 
.12/Sl 
8152 

.\21.\2 
52152 
3/~2 

.12152 
)/52 

smz 
S2152 

< II 
< 19 
< 19 
< II 

370 
< 370 
< 370 

< 7.4 
< 7,4 

16700 21 
< 6.2 
1.9 
144 21 
0.69 0 . .12 
O.IS 0.52 

$8000 .120 
14.6 
4.3 5.2 
7.9 2.6 

11200 10 
.1.8 0.3 

2730 520 
166 1.5 
< O.IS 

10.6 4.1 
2760 520 

< 2.7 
47.1 520 

< 
2J.J 5.2 
28.5 2.1 

u 
Ul 
u 
u 

u 
u 
u 

u 
u 

U1 

u 

u 

UJ 

CAE.SUOI-010 
04130198 

Result RL Quol 

< 12 
< 20 
< 20 
< 12 

< 390 
< 390 

390 

< 7.8 
7,8 

8260 24 
< 7.1 
1.6 2.1 

98.9 24 
0.39 O.S9 

< 0.59 
212000 2900 

18 1.2 
1.8 5.9 
2.3 2.9 

SOlO 12 
3.4 0.32 

3670 590 
49.2 1.8 

0.19 
6.2 4,7 

1560 590 
< 2.6 

141 .190 
< 1.1 

13.6 5.9 
13.3 2.4 

u 
UJ 
u 
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u 
u 
u 
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U1 
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Result RL Qual Resull RL Qual Result RL Qual Result RL Qual 

< 12 
< 19 
< 19 
< 12 

< 390 
< 390 

390 

< 7.7 
< 7.7 

4000 22 
< 6.7 

1.8 2.1 
560 22 
0.16 0 . .16 

< 0.56 
338000 5600 

26.7 1.1 
1.8 5.6 
).1 2.8 

2260 II 
0.92 0.32 
6010 560 
20.4 1.7 

0.18 
4.5 

858 560 
< 2.2 

197 560 
< 1.1 

8.9 5.6 
7.4 2.2 

u 
U1 
u 
u 

u 
u 
u 
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360 
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1.1 2.1 
1290 20 
0.38 O.l 

0.5 
5.1500 2$00 

9.1 0.99 
1.2 5 
1.8 2.5 

6200 9.9 
J O.JI 

6330 .\00 

42 . .\ '·' 
0.17 

.\.6 4 
2220 soo 
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13.9 

u 
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18 
II 

)60 
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360 

< 7.1 
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5.8 

0.89 1.9 
28.7 19 
0.23 0.48 

< 0.48 
29700 480 

6.1 0.96 
1.5 4.8 
1.2 2.4 

4140 9.6 
2.3 0.29 
~010 480 
~s 1.4 

0.21 
).7 3.9 

1090 480 
< 2.5 

i2.8 480 
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12.~ u 
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u 
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2.2 
1)0 

0.74 

0.37 
72!0 
13.5 
~.2 

7.1 
12100 
7 . .1 

2970 
134 

ll.l 
2930 

48.1 
< 

24.3 
28.9 

II 
I& 
18 
II 

360 
360 
360 

7.2 

7.2 

21 
6.3 
2.1 
21 

0.5) 

0.53 
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II 
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f"II!Ll>IU 
COLL~C"I" UATI! 

VOLATILE ORGANIC".S (METIIOD &160) (Jlg/kg} 
Corban Disulfide 
Methyl Ethyl Ketone 
McU•yllsobutyl Ketone 
Toluene 

SEMIVOLATILE OIIGANICS (METIIOD 8270} (jli/q) 
Di·N·Butyl Phthalate 
01-N.O.tylphthalate 
N-NIIrosodiphenylamine 

PESTICJDESIPCO (I'Eik&l 
DOE 
DDT 

METALS {mE}Icg) 

Aluminum 
Anllmony 
Arsenic 
lJarlun1 
Oerylllum 
Cadmium 
Calcium 
Clllomluon, Total 
Cob• II 
Copper 
lru11 

Lead 
Mugncshun 
Mnnguncsc 
MereU I')' 
Nickel 
J•otassiwn 
Selenium 
Sodium 
Thalliunt 
V:llludium 
Zinc 

mlfk• • milliarom per kiiiu&.ram 
Jlw\J' • mh.,-ogrlm per killoararn 

J · Estinuuc\1 
U • Nondc:tcct 

CAU·S802.01Q 
04130198 

CAE·S802.02U 
04130198 

CAE·SB02·030 
04130198 

CAE·SB02-040 
04130/\l8 

CA~·SBOJ·OO$ 

04130198 
CI\E·Sil03.QIQ 

04130198 
Maxin10o11 Frequency Rcsuh RL Qual Resull RL Qunl Resull RL Qual Resuh RL Qual Result RL Qual Rcsuh Rl. Qunl 

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 
10.5 

12100 
9.1 

17600 
180 

0.07 
11.9 
3020 

0.81 
353 
0.25 
32.2 
29.7 

1152 
3/l2 
S/52 
2152 

1152 
JIS2 
2152 

1152. 
1152 

521S2 
1152 

52152 
52152 
52152 
16152 
S2152 
52152 
51152 
52152 
52152 
52152 
52152 
52152 
8152 

52152 
52152 
3152 
52/l2 
3152 
lUS2 
52152 

< II 
< 18 
< IS 
< II 

< 360 
< 360 

360 

< 7.1 
7.1 

17600 21 
< 6.2 

2.9 2 
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 
mo 520 
180 1.6 
< 0.2 

10.5 4.2 
2890 520 

2.4 
m 520 
< 0.99 

32.2 5.2 
29.7 2.1 

u 
UJ 
u 
u 

u 
u 
u 

u 
u 

VI 

UJ 

UJ 

u 

< II 
< 18 
< 18 
< II 

< 360 
< 360 
< 360 

< 7.1 
7.1 

4210 21 
< 6.3 
1.9 

1650 21 
0.16 0.52 

< 0.52 
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 
5.7 4.2 
662 520 

2.4 
2SI 520 

I 
14 5.2 
6 2.1 

u 
UJ 
u 
u 

u 
u 
u 

u 
u 

UJ 

J 
u 

UJ 

u 
J 

u 

< II 
< 18 
< 18 
< II 

< 350 
< 350 
< 350 

< 
< 

4250 20 
< 6.1 

1.3 1.9 
355 20 
0.16 0.51 
0.22 0.51 

235000 . 2500 

18.8 I 
1.6 5.1 
l.l 2.5 

2260 10 
1.2 0.28 

13500 510 
20.1 1.5 
< 0.16 

4.8 4.1 
608 liO 
< 2.4 

180 SIO 
< 0.94 

ll.R l.l 
6.6 2 

u 
UJ 
u 
u 

u 
u 
u 

u 
u 

UJ 

UJ 

u 
J 

u 

< II 
< 18 
< (8 

< II 

< 350 
< 350 
< 350 

6.9 
< 6.9 

4260 19 
< 5.8 

32.6 19 
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 
3.6 3.9 
91l 480 

2.4 
73.1 480 
< 0.98 

8.l 4.! 
8.4 1.9 

u 
UJ 
u 
u 

u 
u 
u 

u 
u 

UJ 

UJ 
J 

u 

u 

< II 
< 19 
< 19 

II 

380 
380 
380 

< 7.4 
< 7.4 

16600 22 
6.5 

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 II 
6.5 0.33 

3010 540 
123 1.6 

0.18 
IO.l 4J 
2840 540 

< 2.3 
4).3 540 

1.1 
24 5.4 

29.5 2.2 

u 
UJ 
u 
u 

u 
u 
u 

u 
u 

UJ 

u 

u 

UJ 

< 12 
21 

< 21 
12 

< 410 
410 

43 410 

S.l 
< 8.2 

10900 24 
7.2 

J.l 2.4 
366 24 
0.12 0.6 

0.17 0.6 
203000 3000 

193 1.2 
3.1 6 
4.4 

6810 12 
0.)6 

4370 600 

96.4 1.8 
0.24 

1 4.8 

1970 600 
3.1 

221 600 
1.2 

20.1 6 
19.3 2.4 

u 
UJ 
u 
u 

u 
u 

u 
u 

UJ 

u 

u 

UJ 
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0 
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FIF.LD IIJ 
COLLliCT DATE 

VOLATILE ORGANICS (METIIOD 8160) (11g/kg) 
Carbon Disui(Kic 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

SEMIVOLATII.E ORGANICS (~IETIIOD 8270) (Jig/k&) 
Di-N-Bulyll~llhalatc 

DI-N..Oclylpl11halale 
N-Nitrosodlp~nylaminc 

PESTICIDESII'CU (Jlglkg) 
ODE 
DDT 

1\IETALS (m;/kg) 
Aluminum 
Anlimony 
Arsenic 
U11rium 
Ucryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Moancsium 
Manganese 
Mercury 
Nickel 
I'OIIlS$iUII1 
Selenium 
Sodium 
Thllllium 
Vanadium 
Zinc 

ong/l;g - milligrAm per kiilogram 
11clk1: - onlcro1ram per killogram 

J- Estimated 
U - Nondctecl 

MIIXimum Frequency 

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 
10.5 

12100 
9.1 

17600 
180 

O.o7 
I 1.9 

3020 
0.81 
353 
0.25 
32.2 
29.7 

1152 
3152 
5152 
2152 

1152 
1152 
2152 

1152 
1152 

52/52 
7152 
52152 
S21S2 
52152 
16152 
52152 
S21S2 
51152 
52152 
52152 
52152 
52152 
52152 
8152 

52152 
52152 
3/52 

52152 
3/52 
52152 
52152 

CAE-SB03..020 
04/30/98 

Resull RL Qu•l 

< 13 u 
< 22 UJ 
< 22 u 
< 13 u 

< 440 u 
< 440 u 
< 440 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 
1 to t.9 
< 0.25 u 

9.3 
2720 630 

< 3.1 u 
277 630 
< 1.3 UJ 

24.4 6.3 
25.9 2.5 

CAE·SBOJ-030 
04130/98 

Result RL Qual 

< II U 
< 19 UJ 
< 19 u 
< II U 

< 380 u 
< 380 u 
38 380 

< 7.S u 
< 1.5 u 

3150 21 
< 6.4 UJ 

1.2 2.2 J 
169 21 
0.2 0.53 J 
< 0.53 u 

233000 2700 
18.8 1.1 

3.1 5.3 
1.3 2.7 

3100 II 
1.7 0.33 

6850 530 
83.5 1.6 
< 0.2 u 

4.2 4.3 J 
972 SJO 
< 2.7 u 

147 530 
< 1.1 UJ 

11.1 5.3 
8.3 2.1 

CAE-SB03-040 CAE·SB04-QOS 
04/30/98 04/30198 

Result RL Qual 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 UJ 

1.3 2.3 
81 24 

0.26 0.59 J 
< 0.$9 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 u 

104 590 
< 1.2 Ul 

11.1 5.9 
IU 2.4 

< ll 
< 18 
< 18 
< II 

< HO 
< ~ 

< HO 

< 7.2 
< 7.2 

14800 20 
< 5.9 

2.7 2.1 
65 20 
0.6 0.49 
< 0.49 

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 u 

< O.t9 

10.5 3.9 
2450 490 

< 2.6 
37.5 490 

< 1.1 
19.7 4.9 
22.6 2 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

u 

v 

CAE-SBQ.I..QI 0 
04/30198 

Result RL Quol 

< 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 1.3 
238 18 
0.46 0.45 
0.13 0.45 

118000 4500 
11.9 0.89 
2.1 4.$ 
3.1 2.2 

5300 $.9 

4,7 0.27 
2730 450 
~7.5 1.3 
< 0.19 u 

H 3.6 
1530 450 

< 2.2 u 
132 450 J 
< 0.88 u 

14.6 4.5 
t4. I 1.8 
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FIEl.D IIJ 
COLLECT DATE 

VOLATILE ORGANICS (METIIOD 8260) (pg/kg) 
Carbon Disulfide 
Melhyl Elhyl Ketone 
Melhyllsobutyl Kelonc 
Toluene 

SEMIVOLA'rlLE ORGANICS (MEl'IIOD 8270) (pg/l<g) 
Di·N·Dutyl Phthalale 
01-N.Qctylphthalatc 
N·Nitromlphcnylamlnc 

I'ESTICIDES/I'CD {Jlllkg) 
DOE 
DDT 

METALS (ong/kgl 
AIU1ninum 
Antimony 
Arsenic 
Barium 
Ucryllium 
Cadmium 
Calcium 
Chromium, Totol 
Coball 
Copper 

Iron 
Lead 
Mogncsium 
Manaoncsc 
Mcn;ury 
Nickel 
Polassiurn 
Selenillln 
Souium 
lltalllum 
Vanadium 
Zinc 

m!Vkg • milligram per killogram 
Peikll • mlcrugnun per killognm 

J • Estimolcd 
U • Nundctccl 

CAE·SB04·020 CAE·SB04·030 CAE·SB04·040 CAE·SBOS·OO~ 
04/30/98 04130/98 04/30/98 05/01/98 

Mo.,imum Frequency Resull RL Qual Resull RL Qunl Resull RL Qu~l Resull 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 
IO.S 

12100 
9.1 

17600 
180 
0.07 
11.9 

3020 
0.81 
JSJ 
0.25 
32.2 
29.7 

1/Sl 
>152 
5152 
2152 

1152 
1152 
2152 

1152 
1152 

52152 
7/52 

52152 
52152 
52152 
16/52 
Sl/52 
52152 
S\152 
S21S2 
52152 
52152 
52152 
S2/S2 
8152 

52152 
S21S2 
3/52 
52152 
3/52 
52152 
52152 

< II 

< 19 
< 19 
< II 

< 370 
< 370 
< 370 

< 7.4 
< 7.4 

43SO 21 
< 6.4 

1.4 2.1 
166 21 
0.19 0.53 
< 0.53 

271000 5300 
19.6 1.1 
i.S S.3 
1.1 2.7 

2100 II 

i.S 0.32 
6510 530 
17.9 1.6 

0.2 
3.8 4.3 
679 530 
0.8 I 0.53 
209 530 
< 1.1 
10 5.3 
5.8 2.1 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

J 
u 

< II 
< 18 
< 18 
< II 

300 360 
< 360 
< 360 

< 7.1 
< 7.1 

4000 21 
< 6.3 

0.12 1.7 
232 21 
0.14 0.52 

0.52 
141000 5200 

11.8 
0.53 5.2 
1.6 2.6 

2310 10 
0.12 0.25 
4320 520 
20.9 1.6 

< 0.19 
2.8 4.2 
734 520 
< 2.1 

134 520 
< 0.83 

7.3 s.2 
6.4 2. I 

u 
u 
u 
u 

u 
u 

u 
u 

u 

J 
u 

u 

u 

u 

II 
< 18 
< 18 
< II 

< 360 
< 360 
< 360 

< 7.1 
< 7.1 

4910 21 
< 6.4 

1.4 2.1 

52.6 21 
0.16 0.54 

< 0.54 
72100 5400 

7.9 1.1 
1 S.4 

1.2 2.7 
3120 II 
2.1 0.32 

4410 540 
JU 1.6 
0.04 0.2 
2.8 4.3 

1060 540 

< 2.1 
101 540 

1.1 
7.9 l.4 
7,! 2.1 

u 
u 
u 

u 
u 
u 

u 
u 

u 

' 
' u 

UJ 

' 
u 

' u 

< 
< 

< 
< 

< 
< 
< 

< 
< 

17600 
1.2 
3 

370 
0.66 

< 

4&300 
14.3 
3.9 
6.8 

11000 

3390 

126 
0.07 
lOA 
3020 

< 

53.6 
< 

27.3 
26 

II 
18 
18 
II 

360 
360 
360 

7.1 
7.1 

21 
6.2 
2.1 
21 

0}2 

0.52 
520 

~ 

u 
10 

Ul 

"0 
lA 

O.ll 

•2 
!W 
u 
)20 

I 

52 
21 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

CAE·SBOS·OIO 
05/01/98 

Result RL Qual 

< 11 
< 18 
< 18 
< II 

< 330 
< 3SO 
< 350 

< 
< 

7370 21 
< 6.2 

2.6 2.1 
356 21 
O.J~ 0.51 

< 0.5 I 

223000 SIOO 
18.6 
2.6 5.1 
3 2.6 

4430 10 
4.1 0.31 

3190 510 
4~.) u 
oo; 0.11 

s.s 4.1 

1450 510 
2.6 

170 ; 10 
< I 

11.7 5.1 
12.9 2.1 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

u 
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FIElDID 
COLLeCT UAl'E 

VOI.ATII.F. ORGANICS (W:TIIOD 82601 (Jt&lkg) 
Corbun Uisulfi~c 
Methyl Elhyl Ketone 
Mc~lyll•ubutyiKch••c 

Toluene 
SEMIVOLATILE ORGANICS (METIIOD 1170) (Jtg/kg) 

Di·N-Bulyl l'ltthalo!c 
Di-N-Qctylphthalate 
N-Nitmodiphenylaminc 

PE5TICIDF.stPCII (JtCikC) 
uu~ 

DOT 
METALS (m&lkg) 

Aluminunt 
Antimony 
Am:nic: 
Dorlum 
llc<yllium 
Codmium 
Calcium 
Chromiun1, Total 
Cubalt 
Copper 
I run 
Lcod 
Mn;ncslun\ 
MIII81111CSC 

Mcttury 
Niclei 
rotnsium 
Selenium 
Sodium 
Thallium 
Vanadium 
7.1nc 

m&lk& - mllliJillllll per killowom 
J~&lkB· n1lerogram per killocmm 

J • Uslimoted 
U • Nondctecl 

CAE-s00$-020 
OS/01198 

CAE-s80S-030 
OSIOI/98 

CAE-SBOS-040 
OS/01/98 

CAE-5806-00S 
OSIOI/9S 

CAE-5806-010 
OS/01/98 

CAE-5806-020 
05/01198 

Ma.•imum frequency Result RL Qual Result RL Qual Resul! RL Qual Resul! RL Quol Result Rl Qual Resull RL Qual 

46 
72 
12 

300 
170 
43 

3.6 
4.6 

19000 
2.8 
4.4 

1740 
0.8 
OJI 

338000 
26.7 
4.7 

10.5 
12100 

9,1 
17600 

ISO 
O.Q7 
11.9 

3020 
0.81 
3SJ 
0.25 
32.2 
29.7 

1152 
3152 
S/52 

• 2152 

1/52 
1152 
2/52 

1152 
1/52 

52152 
1/52 

52152 
52152 
52152 
16152 
52152 
52152 
51152 
52152 
52152 
52152 
52152 
52152 
8m 

52152 
52152 
J/52 

52152 
3/52 
52152 
52152 

< II 
< 18 
< 18 
< II 

< 360 
< 360 

360 

< 7,1 
< 7.1 

11400 21 
< 6.2 

2.1 
135 21 
O.SB O.SI 
0.17 0.51 

81200 5100 
12.2 I 
3.6 S.l 
4.3 2.6 

1S60 10 
S.9 0.32 

4500 510 
132 I.S 
< 0.21 

7,8 4.1 
2590 510 

< 2.7 
311 SIO 

1.1 
20.2 S.l 
21.5 2.1 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

u 

II 
< 18 
< IS 

II 

. 370 
370 
370 

7.2 
7.2 

5240 21 
< 6.4 

1.2 2.t 
118 21 
0.18 O.S4 

< 0.54 
173000 5400 

15.6. 1.1 
lJ 5.4 
2.6 2.7 

2740 II 
2.3 0.31 

10600 S40 
23.8 1.6 

< 0.19 
4.6 4.3 
918 540 
< 2.6 

202 540 

14 5.4 
8.6 2.1 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

J 

u 

u 

u 

u 

< II 
< 18 

18 
II 

< 350 
< 350 

350 

< 

S580 20 
< 
1.4 1.8 

48.1 20 
0.2 0.5 

0.16 0.5 
78500 5000 

8.9 
I 

2.6 2.5 
3770 10 
2.5 0.27 

5990 soo 
35.4 I.S 

< 0.21 
3.7 

1200 500 
2.3 

127 500 
0.9 

IIJ 5 
8.7 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

u 

< II 
< 18 
< 18 
12 II 

370 
370 

< 370 

3.6 1.9 
4.6 7.3 

12200 20 
6.1 

JS 1.9 
201 20 
o.s 0.51 
< 0.51 

105000 5100 
14.1 
2.1 5.1 
S.l 2.5 

7590 10 
6.6 0.29 

3010 liD 
77.6 1.5 
0.04 0.17 
8.1 4.1 

1980 510 
< 2.4 

36.4 SID 
< 0.97 

18.8 S.l 
18.l 2 

u 
u 
u 

u 
u 
u 

u 

I 
u 

u 
I 

u 

< II 
18 
18 
II 

< 360 
< 360 

360 

< 7.2 
< 7.2 

9100 21 
< 6.4 

2.8 2.1 
108 21 
0.43 0.54 
OJI 0.54 

98500 5400 
12.4 1.1 
2.7 H 
3.9 2.7 

6280 II 
4.7 0.31 

3130 540 
76.6 1.6 

0.21 
6.9 4.3 

1780 S40 
< 2.6 

37.3 540 

IH 5.4 
I 5.6 2.1 

u 
u 
u 
u 

u 
u 
u 

\J 
u 

u 

u 

u 

u 

II 
< IS 
< 18 

11 

< 360 
360 
360 

7.2 
7.2 

10500 19 
< 5.6 

2.1 1.3 
338 19 
0,45 OA6 

0.46 
83700 4600 
IU 0.9) 
2.5 4.6 
2.8 2.3 

6550 9.3 
4.2 0.26 

3960 460 
7!.6 1.4 
< 0.19 

6.6 3.7 
mo 460 
0.66 u 
7H •60 

o.ss 
16.6 4.6 
llJ 1.9 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

J 
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FIELDID 
COLLECJ" OAT~ 

VOLATILE OR-GANICS (MET I 100 8260) (Jlglkcl 
Corbon Disulfide 
Jllclhyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

SEMIVOLATILE ORGANICS (METIIOD 8170) (pglkg) 
Oi-N-Dulyl Phlhalale 
DI·N·O<tylphUlllatc 
N·Nitrosodiphcnylontiue 

I'F.STICIDESIPCD ()lglkg) 
ODJ; 
DDT 

MEl'ALS (mglkg) 

Aluminum 
Antirnopy 
Arsenic 
Barium 
Dcryllium 
Cadmium 
Calcium 
Chromium, To1al 
Cubalt 
Copper 
Iron 
Lead 
Mn,•t.:sium 
MU118-Ritc:5C 

Mercury 
Nickel 
l'olassiu!11 
Selenium 
Sm.Jium 
Thallium 
Vanadium 
Zinc 

nl&lkg, • tnilli;rnm -per kiUo&ram 
Jtg/ke ·microgram per killo&l'llm 

J-Eslimrd.td 
U • Nonolc:tect 

CAE·SB()6.()30 CAE·Sil06-040 CAE-5807-005 
05101/98 OSIOI/98 05101193 

Mnximum Frequency Result RL Qunl Rcsull Rl Qunl Result RL Qual 

46 

72 
ll 

300 
170 
43 

3.6 
4.6 

19000 
2.8 
4.4 
1740 
0.1 

0.38 
338000 

26.7 
4.7 
10.5 

12100 
9.1 

17600 
180 

0.07 
11.9 

3020 
0.81 
353 
0.25 
32.2 
29.7 

1152 
3/52 
5/52 
21ll 

1152 
J/52 
2152 

1/52 
1152 

52152 
7152 

52152 
52152 
521S2 
16152 
52152 
52152 
51152 
52152 
52152 
S21S2 
52152 
52152 
8!52 
52152 
52152 
3152 

52152 
3152 

52152 
52152 

< II 
< IS 
< IS 
< II 

< 360 
< 360 
< 360 

7.1 
< 7.1 

7160 21 
< 6.4 
I.J 1.9 

1000 21 
0.28 0.53 
< 0.'3 

86000 5300 
10.2 1.1 
1.2 5.3 
2.3 2.7 

4330 I 1 
2.7 0.29 

7370 530 
36.4 1.6 
< 0.19 

4.9 4.3 
I 650 SJO 

< 2.4 
181 530 
< 0.95 

10.3 5.3 
10.3 2.1 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

I 
u 

u 

u 

u 

< II 
< 18 
< 18 
< II 

< 

350 
350 
350 

3670 19 
5.8 

0.92 0.13 
20.9 19 
O.IS 0.49 

0.49 
31900 490 

4.6 0.97 
0.85 4.9 

0.95 2.4 
2670 9.7 
2.1 0.25 

2&30 4YU 

28.8 1.5 
< 0.2 

2.5 3.9 
814 490 

2.1 
85.9 490 

0.83 
6.3 4.9 
6.3 1.9 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

J 
u 

u 

u 

u 

11 
26 19 
49 19 
< II 

370 
< 370 

370 

3.7 
< 3.7 

19000 21 
< 6.2 

2.9 
145 21 
0.8 0.52 
< 0.52 

71300 l200 
15.6 I 
4.1 5.2 
8.7 2.6 

11600 10 
6.3 0.3 

3410 520 
94.3 1.6 
0.04 0.19 
11.9 4.2 
2930 520 

< 2.5 
82.7 520 

< I 
24.8 5.2 
29.2 2.1 

u 

u 

u 
u 
u 

u 
u 

u 

u 

u 
J 

u 

CAE·SBOl·OIO 
Ol/01198 

Result Rl Quol 

< II 
32 18 
55 II 
5 11 

< 360 
< 360 
< 360 

< 3.5 
< 3.5 

13200 21 
< 6.) 

3.2 1.9 
267. 21 
0.62 0.52 

< 0.52 
116000 5200 

15.1 I 
3.3 5.2 
5.1 2.6 

8590 10 
6.3 0.29 

3)60 520 
Ill 1.6 
< 0.21 

8.1 4.2 
2200 520 
0.56 2.4 
209 S20 
0.25 0.97 
22.4 5.2 
21.7 2.1 

u 

u 
u 
u 

u 
u 

u 

u 

u 

CAE·SB07-0IS 
05101198 

Result RL Quol 

II 
46 18 
72 IS 
< II 

360 
360 
360 

< 3.5 
3.5 

11900 20 
6 

1.9 
177 20 

0.57 0.5 
< 0.5 

108000 sooo 
13.6 
3.2 5 
3.4 2.5 

6910 10 
4.7 0.3 

4010 500 
83.4 15 
0.0~ 0.16 
6.8 4 

2250 SDO 
2.5 

28l 500 
< 0.99 

16.6 
185 

u 

u 

u 
u 
u 

u 
u 

u 
J 

u 

u 
I 
u 

CAE·SB07-02$ 
OYOI/98 

Result RL Qual 

< II 
< 18 
I~ 18 
< II 

< 370 
< 370 

370 

3.6 
3.6 

5580 21 
6.3 

1.4 1.9 
129 21 

0.25 0.52 
< 0.52 

193000 S200 
16.1 I 
2.1 ~.2 

23 2.6 
3000 10 

0.29 
mo 520 
30.7 1.6 

0.2 
H 4.2 
958 S20 

2.4 
206 520 
< 0.95 

15.2 5.2 
8.9 2.1 

u 
u 

u 

u 
u 
u 

u 
u 

u 
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I'IEI.I> Ill 
COLLliCT DATE 

VOLATILE OltGANICS (MI::TJIOD 826U) (pg/kg) 
Carbon Disulfide 
Methyl Elhyl Ketone 
Mclhyllsobutyl Kcton<: 
Toluene 

SEMIVOLATILE OltGANICS (~IETIIOD 8270) (JlllkR) 
DI·N·Uutyl Phthalate 
OI·N·OctylphUralatc 
N-Nitrooodiphcnyl andnc 

I'ESTICmESII'CD (pg/kgl 
DOE 
DOT 

METALS (mglkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
lleryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Ma&Jmiu1n 
Manganese 
Mercury 
Nickel 
rotosslum 
Selenium 
Sodium 
Thallium 
Van1dium 
Zinc 

mglka • milll~ronr rer killo&ram 
pglkg • mitm@ram po:r killogram 

J • Estimated 
U • Nundclctt 

Maximum Frequency 

46 

72 
12 

300 
170 
43 

3.6 
4.6 

19000 
2.8 
4.4 

1740 
0.8 
0.)8 

338000 
26.7 
4.1 
10.5 

12100 
9.1 

17600 

180 
0.07 
11.9 

3020 

0.81 
353 
0.25 
32.2 
29.7 

1"2 
3/52 
5152 
2152 

1152 
1152 
2152 

1152 
1152 

52152 
?m 

52152 
52152 
52152 
16152 
52152 
52152 
51152 
52152 
52152 
52152 
52152 
52152 
8152 

52152 
52132 
3152 
s2m 
3/52 
52152 
52152 

CAE·SD07·03S 
05/01198 

Resuil RL Qual 

< II 
< 18 
37 18 
< II 

< 350 
< 350 
< 350 

< 3.5 
< 3.5 

6080 20 
< 5.9 
13 1.9 

59.1 20 
0.25 0.49 

< 0.49 
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 

3.9 3.9 
1220 490 

< 2.4 
134 490 
< 0.97 

8.5 4.9 
8.5 2 

u 
u 

u 

u 
u 
u 

u 
u 

u 

J 
u 

u 

u 

u 

CAE·S007·045 
05101198 

CA[l·SD08.()0$ 
05101/98 

Resnll RL Qual Result RL Qual 

< II U 
< 18 u 
< 18 u 
< II U 

< 350 u 
350 u 

< 350 u 

< ]j u 
< 3J u 

4310 20 
< 6 u 

1.3 1.9 
45.7 20 
0.2 o.s J 
< 0.5 u 

119000 5000 
12.7 
1.8 

10.5 2.5 
3360 I 0 
2.3 0.29 

3870 500 
34.8 1.5 
0.04 0.18 
3.1 
823 500 
< 2.4 u 

93.1 500 J 
< 0.96 u 

8.3 5 
2 

< 12 
< 20 
< 20 

12 

< )60 

< 360 
< )60 

< 3.6 
< 3.6 

14600 2.4 
< 1.1 

2.1 0.22 
70.4 0.072 
0.71 0.027 
< 0.13 

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 

9.8 0.33 
2420 9.9 

< 0.89 
35.1 2.4 
0.24 0.2 
20 0.18 

25.4 0.39 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

u 

CAE·SBOS-010 CAE·SDOS·OI$ 
05101198 05/01198 

Result RL Qunl Result RL Quol 

< 12 
< 20 
< 20 
< 12 

< 360 
< 360 
< 360 

" 3.:1 
< 3.5 

9230 2.1 
< 1.2 
1.9 0.23 

1740 0.079 
0.43 0.03 
< 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 

5.7 0.35 
1440 II 

< 0.93 
183 2.6 
< 0.21 

14.3 O.l 
12.7 0.42 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

J 
u 

u 

u 
J 
u 

< 12 
< 20 
< 20 
< 12 

< 360 
< 360 

360 

<; 3j 

< J.S 

11500 2.6 
< 1.2 
1.6 0.22 
286 0.078 
0.49 0.029 
0.19 0.14 

91000 21 
13.4 0.62 
3.4 028 
3.2 0.2 

7100 0.52 
4.4 0.18 

4320 2.1 
81.2 0.087 

< 0.037 
76 O.J:I 

2280 II 
< 0.88 

276 u 
< 0.2 
20 0.19 
18 0.42 

u 
u 
u 
u 

u 
u 
u 

u 
u 

u 

u 

u 

u 
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FIELDID 
COLLECT DATE 

VOlATILE 01\GANICS (1\IETIIOD 8260) (pg/kg) 
Carbon Disulfide 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

St:I\UVOLATil.Jo: ORGANICS (METJIOJ) 8270) (Jig/kg) 
Di·N·Dutyl Phthalate 
Di-N-Octylphthalate 
N-Nilrosodiphenylamine 

I'ESTICIDESIPCB (pg/kg) 
DDE 
DDT 

METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Uarlum 
Beryllium 
Codmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Powsium 
Selenium 
Sodium 
111allium 
Vanadium 
line 

m@/kg ·milligram per killograrn 
11g/kg • microaram per killogram 

J • Estin1atcd 
U • Nondetect 

Maximum Frequency 

7 1/52 
46 3/52 
72 5/52 
12 2/52 

300 1152 
170 1152 
43 2/52 

3.6 1/52 
4.6 1152 

19000 52152 
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 52/52 

17600 521S2 
180 52152 
0.07 8/52 
I 1.9 52/52 
3020 52152 
0.81 3/32 
353 52152 
0.25 3/52 
32.2 52152 
29.7 521S2 

CAE·SDOB-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 J 
194 0.082 

0.18 0.031 J 
< 0.14 u 

240000 29 
19.9 0.66 
1.7 OJ 
2.6 0.22 

2360 0.55 
1.5 0.18 

1'1600 2.3 
22.1 0.093 

< 0.039 u 
4.8 0.37 
748 II 
< 0.89 u 

269 2.7 J 
< 0.2 u 

17.3 0.21 
5.4 0.44 

CAE·SB08·035 
05/01/98 

CAE·SB08·045 
05/0l/98 

Result IU. Qual Result RL Qual 

< 
< 

< 
< 

< 
< 
< 

< 
< 

4860 
< 

1.4 
139 
0.17 
0.2 

168000 
I 5.3 
1.2 
3.7 

2840 
1.7 

12600 
27.S 
0.04 
4.2 

902 
< 

228 
< 

12.9 
8.(1 

12 
20 
20 
12 

360 
360 
360 

3.6 

3.6 

2.8 
1.3 

0.24 
0.084 
0.032 
0.1.5 
29 

0.67 
O.J 
0.22 
0.56 
0.2 
2.3 

0.095 
0.039 
0.38 
II 

u < 12 u 
u < 20 u 
u < 20 u 
u < 12 u 

u < 360 u 
u 170 360 
u < 360 u 

u < 3.5 u 
u < 3.5 u 

4410 2.7 
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 
< 0.041 

2.8 0.37 
854 II 

J 
u 

u 

0.99 u < 0.88 u 
2.7 J 

0.22 u 
0.21 
0.45 

119 2.6 J 
< 0.2 u 

11.4 0.2 

7.3 0.44 
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Maximum Residential Soil Industrial Soil 
Field Sample ID Detected MSSL MSSL 

Frequency for Maximum Concentration Concentration 1 Conccntration(l) 
Chemical Detected Hit (mglkg) Qual (mglkg) 
VOLA TILE ORGANICS 

Toluene 1/8 CAE·S006·002 0.010 520 
SEMIVOLA TILE ORGANICS 

Phenol 1/8 CAE-SB03..Q02 0.120 33,000 
PESTICIDES 

ODE 118 CAE·HA04·002 0.0034 0.2 
METALS 

Aluminum 8/8 CAE·SBO 1.002 19900 75,000 
Antimony 218 CAE·HADI·OOI 3.2 30 
Arsenic 818 CAE·HAOI-001 4.6 1 0.38 
Beryllium 818 CAE-SBO 1·002 0.87 150 
Cadmium 3/8 CAE-SBOJ-002 0.46 J 37 
Chromium 8/8 CAE·SBO 1-002 14.3 210 
Iron 818 CA£.5802-002 14,700 22,000 
Nickel 818 CAE·SBQ6.002 12.5 1,500 
Vanadium 818 CAE-SB02-002 30.1 S20 
Zinc 818 CAE·SB02.002 36 22,000 

Total Excess Cancer Risk{" 
HRzard Index{$) 

Ui J;PA Region VI Mc~ia·SpccJnc Screcnlns Levels for Resl~ntlal Soil {J;PA 1998) 
<II These chcmicols arc known earclnopns. Excess C1111cer Risk • Ma.lmum DctC<:Icd Concentration/MSSL'Ix 10 ... 1' 1 These chemicals arc no~cinoacns. HIZIId Quotient • Maximum Dcteetcd Conccntration/MSSL '1.0. 
t•l Tot1l Excess Cancer Risk • Sum of all excess cancer risks at the site. 
Ill Hazard ln~x • Sum of all hiZIId quotients at the site. 

(m~g) 

520 

100,000 

100,000 

3.0 
3,400 
930 
4SO 

37,000 
13,000 
100.~ 

Frequency of Frequtncy of 
Exccedance of Execedancc of 

Exceeds Residential Industrial 
MSSL? MSSL MSSL 

NO 

NO 

NO 

NO 
NO 
YES 818 5/8 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

" The MSSL for toluene Is bl5ed on a soil saturation C:oncentrallon ond Is not based on risk. Then:fon:, a potential risk from toluene could not be estimated using the MSSLs. A MSSL calculaled based on risk would be hi&hcr than the saturation concentration; therefore, the exclusion of toluene Item the cumulative risk estimate is not likely to slgniRcanUy aiTcCI the conclusions ofdJC risk screening cv.aluation. 
•"MSSL is the maximum ollowubtc concentration ond not based on risk. Therefore, 1 potential risk could not be cstintatcd using the MSSL. A MSSL calculated based on risk would be higher than the moxlmum conccnlralion. Exclusion orthis con1pound from the cumulative risk estimate is not likely to significantly affect the conclusions 

or~·· risk scrocning evaluation. 
nt&ll;& • Mlllirrams per Kilogram 

s ... = 
('") I~ 0 
3 

E!timatcd Risk "C 
Excess Hazard AI .., 

Canccr{li Quotient m (ij' 
0 .. ::s 
0 ..... ... s: 
AI 

J.70E·08 >< 
§' 
c 

0.1067 3 
1.21E·05 
5.80E·09 

0.0124 
6.8IE-08 

0.67 

en -1 
C AI 

~ ;. 2: 
('") (") CD 

CD N 
0.0083 
o.OS79 ,,, 

m en <O 
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0.85 

('") 
0 ::s 
(") 
CD ::s ... 
iil ... -· 0 
::s 
!II ... 
0 
s: en en 
r-
!II 

I 
D: 
=" -CD en 



~ s 
"' • Ill 

("') 

I~ 0 
3 

"C 
Field Sample Maximum Residential Soil Industrial Soil F n:qucncy of Fn:quenty of 1:11 .., 

JD Detected MSSL MSSL Exteedancc of Excecdance of Estimated Risk iii' Frequency for Maximum Concentration Concentration 1 Concentrntlontll Exceeds Residential Industrial Excess Hazard 0 en Chemical Detected Hit (mglkg) Qual (mglkg) (mglkg) MSSL? MSSL MSSL Canccr 1'1 Quotient 1'1 ::::s 0 
0 c 

VOLATILE ORGANICS ..... .., 
s: C') 

Carbon Disulfide t/52 Ci\E-sll04-o40 0.007 350 1,200 NO 0.00002 
(!) 

1:11 Mclhyl EUtyl Ketone (2·Dutononc 3/S2 CAE-5807.01 S 0.046 6,900 27,000 NO 0.00001 >< c: Methyl Isobutyl Ketone 5/SZ CAE.SR07.01S 0.072 750 2,800 NO 0.0001 3' :::a 
(~·Mcthyi·Z·I'CitiJinonc) c en 

3 G') Toluene 2JS2 CAE..SD06.00S 0.012 520 520 NO .. 
en !. ., SEMIYOLA TILE ORGANICS c 

-1 C" ::::s 1:11 
Di-n-butyl phthulatc l/52 O.JOO 5,500 110,000 NO 0.0001 (/1 1:11 (!) CQ CAE·SU04.030 

)> c C" .., (!) Di·n-octyl phthalate I/S2 CAE.SBOB-()45 0.170 1,100 10,000 NO 0.0002 0 ;. (6" :e ... 
N·nllrosodiphenylamlne 91 ("') N S/$2 CAE·SDOJ.OIO 0.043 610 NO SE·IO C') 0 0 co 0 0 ..... m (!) I "' c. N PESTICIDES en ... ~ c. 'll :e DOE 1/52 CAE·SB06.ooS 0.0036 0.2 NO 2E·08 2. '£ 1:11 .., DDT 1152 CAE-SB06-o05 0.0046 0.2 NO 21l-08 ~ c. ("') £ ("') 0 " METALS 

::::s " o< I; Arsenic 52152 CAE·Sl306-00S 4 0.38 3.0 YES 52152 10152 IE·OS 
C') c. (!) 

I~ !D Aluminum Sl/52 CAE-5007.005 19,000 75,000 100,000 NO ... ::::s -.., " ... llarium 52/52 CAE•SDOHIO 1,740 5,200 100,000 NO ... 1:11 iii co -~ CD Beryllium 52152 CAE-SB07·005 0.8 ISO 3,400 NO 0.0053 (5' iii CD Chromium 52152 CAE·SilOI.OlO 26.7 210 450 NO IE-07 ::::s '0 

(/1 ;; Copper 52152 CA!l·SB07-o45 IO.S 2,800 70,000 NO 0.0038 -'8-
0 ~ 

Lead 52152 CAE-SB05·00S 9.1 400 NO .... 
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Field Sample Maximum Residential Soil Industrial Soil Frequency or Frequency of 
10 Detected MSSL MSSL Exceedance of Exceedance of 

Frequency for Maximum Concentration Concentration 1 Concentl'lllion111 

Chemical Detected Hit (m~g) Qual (mg/kg) 

METALS, cont. 

Mercury 81S2 CAE·SBOS-OOS 0.07 22 

Totnl Excess Cancer Riskl'1 

)Iazard lntlu1'1 

111 EPA Region Mcdi•Specilic Screening Levels for Residential Soil (EPA 1998) 
111 ThC>e chemicals.,. known carelnoaens. Excess Cancer Risk- Maximum Detected Concentratlon/MSSL 'lxl 0 ... 
"'These chemicals.,. noncarcinoaens. Hazard Quotient• M1XIn1unt Decocted Con<ecllration/MSSL'I.O. 1' 1 Total Excess Cancer Risk -Sum of all excess cancer risks at the site. 
1' 1 Hazord Index- Sum of all hazard quotients al Uce site. 

(mg/kg) 

NA 

Exceeds Residential Industrial 
MSSL? MSSL MSSL 

NO 

•• The MSSL for toluene is based on a soli saturation concentration and is not based on risk. TI1ercforo, a potential risk from coluenc could not be estimated usln' lhe MSSLs. A MSSL calculated based on risk would be higher than the suturatlon coneentralion; thc~forc, the exclusion of toluene from the cumulative risk estimate is not likely to slgniOcantly affect U1e conclusions ofUJC risk scn:eningeVIlullion. 
"'The MSSLs for aluminum and barium mlhe maximum allowable concenlrations and not rlsk·based. Therefore, a potential risk from aluminum and barium could not be eslimatcd usin& lhe MSSLs. A MSSL talculatod based on risk would be higher UIDillhe mll><imum eonccnlralion. Exclusion of these compounds from the cumulotive risk estim.'lle is no! likely to signlneanlly amct the conclusions ofU1e risk scrconing evaluation. 
""Lead docs nol have an EPA-established loxieily factor; tllCI'efore, an MSSL has not be calculated ror il. The concentration prosenled as the MSSL lor lelld is based on 

an EPA expos-model (EPA 1994). 
mg/L;G • Milli;ranls per Kilogran1 
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FIELD ID 
COLLECT DATI; 

METAlS (n1g/kg) 
Antimony 
Arsenic 

Lead 

J • Estimated Value 
RL • Reporting Limit 
Qual • Qualitlcr 

Ma:dmum 

0.19 

s 
lSI 

U. Value reported as non detect 
UJ • Value is estimated nondetect 
mglkg • Milligrams per Kilogram 

Frcsu•••r 

8127 

27/27 
27/27 

CAF·HAOI·OOI CAF·HAOI·002 CAF·HA02·00 I CAF·HA02·002 CAF·HAOJ.OOI 
4/29198 4/29/98 4/29198 4/29/98 4/29/98 

Result RL Qual Result RL !2!1al Result RL gun1 Result RL Qual Result RL gua1 

< 0.16 UJ < 0.16 u < 0.16 u .< 0.14 u 0.19 0.16 
2.2 0.1 2.1 0.16 2.4 0.11 1.9 0.1 2.4 0.11 
7.8 2.2 2.3 2.1 10 2.1 8 1.9 16.4 2 

CAF·HAOJ-002 CAF·HA04-00 I 
4129/98 4/29/98 

Result RL Qual Result _ RL Qual 

< 0.2 u 0.16 0.1; 
2.2 0.1 ; 0.1 
6.6 2 11.9 2 
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COL LECr l>A Tl3 

METALS (nlg/kll) 
Antimony 
Arsenic 
Lead 

J • Eslintaled Value 
RL • Reporting Limit 
Qual -Qualifier 

Maximum 

0.19 

s 
IS I 

U- Value n:portcd as nondclecl 
UJ- Value is estimated nondetecl 
mg/k& =Milligrams per Kilogram 

fre9uern:y 

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 4129/98 4129/98 4/29/98 4129/98 4/29/98 

Result RL g11al Result RL gual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< O.IS u < O.lS u < O.ts UJ < 0.15 u 0.16 O.IS < 0.15 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 IS I 1.8 7.8 1.9 S.J 1.7 6.6 2.2 6.4 2 
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I'II!LD ID 

COLLECT Di\ TE 

METALS (m&lkg) 

Antimony 
Arsenic 

Lead 

J • Estimated Value 
RL. Reporting Limit 
Qual • Quoilirocr 

Maximun\ 

0.19 

5 
lSI 

U • Value reported u nondclect 
UJ. Value iJ estimated nondctect 
mg/kg • Milliararns per Kiloaram 

Fr~uenc~ 

8127 
27127 

27127 

i 
~ 

c 
CD -CD 
n -CAF·HA08-00I CAF-HA08-002 CAF-HA09-00 I CAF-HAOII-002 CAF·SSO 1·002 CAF·SS02-002 CAF-SSOl-002 CD c. 4129198 4129/98 4129/98 4129198 4/28198 fl/28/98 4/28198 
(") Result RL gual Result RL ~·I Result RL Qual Result RL gual Result RL Qual Result Rl Qual Result RL Qual 

< O.IS u < O.IS u < 0.15 u < O.IS 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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FIELD 10 

COLLECT DATE 

~IETALS (mg/11&) 
Antimony 

Arsenic 
Lead 

J ·Estimated Value 
Rl. • Reporting Limit 
Qual • Qunlilicr 

Maximum 

0.19 

s 
151 

U • Value reported as nondetcct 
UJ ·Value is estimated nondetcct 
mglkg • Millignmu per Kilosram 

Fr!:9uen~ 

8/27 

27f27 

27127 

I • I 
c 
!a. 
(I) 

" -CAf·SS04..002 CAF-SSOS-002 CAF·SS06-002 CAF·SS07-002 CAF·SSOS-002 CAF-5509..002 
4128198 4/28198 4128198 4128/98 4128/98 4/28/98 

Result RL Quat Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

(I) 
Q. 

0 
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< 0.15 u < 0.15 u < 0.14 u 0.18 0.15 0.17 0.16 0.17 0.16 
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8.9 2 7 2 8.8 1.9 17.1 2 IH 2.2 6 2.1 
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FIELDID 
COLLECT DATE 

METALS (mglkg) 

Antimony 
Arsenic 

Lead 

J ·Estimated Value 
RL ·Reporting Limil 
Qual • Qualifier 

Maximum 

0.27 

3.1 

38.9 

U • Value reported as nondctcct 
mglkg • Milligrams per Kilogram 

Freguenc~ 

3/9 

919 

919 

CAF·HAOI-004 
4/29/98 

Resull RL Qual 

0.14 0.16 
2.4 0.11 
7.8 1.9 

CAF·HA02·004 CAF·HA03-004 CAF-HA04-004 
4129198 4/29/98 4/29/98 

Result RL Qual Result RL Qual Result RL Qual 

< 0.14 u < 0.15 u 0.15 0.15 
2 0.09 3.1 0.1 2.6 0.1 

4.9 1.9 !5.1 2 10.8 2 

CAF·HA05-004 

4/29/98 
Result RL Qual 
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J • Estimated Value 
RL • Reporting Limit 
Qual· Qualifier 
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0.27 

3.1 
)8.9 

U ·Value reported as nunllctcct 
mg/kg • Milligrams per Kilogram 

Fr:!JUency 

3/9 

919 

9/9 

CAF·HA06·00<1 CAF·HA07·004 CAF-HA08-DO<I CAF·HA09-00<I 
4129198 4129/98 4/29/98 4/29/98 

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 O.l 
4.5 2.1 5.6 2 2.2 1.7 4.4 1.9 
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Chemical 
METALS 

Arsenic 
Lead 

Toto I Exceu Cancer 1Usk1" 

Hazard I ndexi'J 

Frequency 
Detected 

27127 
27f27 

Field Sample 10 
rorMnximum 

Hit 

CAF-HA04-00I 
CAF-HAOS-002 

Mnximum 
Detected 

Residential Soil 
MSSL 

Industrial Soil 
MSSL 

Concentration Conccntration111 Conccntration121 

(~_ ~I_ _ (mglkg) (mglkg) 

lSI 
0.38 
400 

3.0 
1.000 

" 1 EPA Reaion VI Media·Spccific Screening Levels for R<!idcntial Soil (EPA 1998) 
Ill liP II Rc&iun VI Mcdio·Speeifie Scrc:cning Levels for lnduslriol Soil (EPA 1998) 
"'·ncesc chemicals ore known can:inogcns. Excess Cancer Risk • Maximum Dcleclcd Conccntralionllnduslrial MSSL 'lx I O". 1' 1 These chemicals are noncarcinoaens. Hazard Quotient • Maximum Dclected Concentration/Industrial MSSL'I.O. 111 Total Excess Cancer Risk • Sum of all excess cancer rbks at the site. 161 Haurd Index • Sum or all hazard quoticn!J at lhe site. 
NA • Not applicable. 
me/Ita• Milllsrams per Kilosr•n 

Exceeds 
MSSL? 

YES 
NO 

Frequency uf 
E~cecdance or 

MSSL 

2/27 

• Lead docs not have an llPA-alablished loxicily faclor; therefore, an MSSL has not been ealcullled for II. 1l>e conccnlralion presenled as lhe MSSL for lead is based on an EPA exposure model (EPA 1994), 
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Maximwn Residentill! Soil Industrial Soil 
Detected MSSL MSSL Frequency of Estimated Risk 

Concentration Couccntrstion°1 Conccntration(l> Exceeds Exccedance of 
Chemical 

Frequency 
Deteeted 

Field Sample ID 
for Maximum 

Hit (mg!kg) Qual ___jlttglk&__ (mglk__g}_ _ MSSL?_ MSSL Excess Cancer11 Hazard Quotient<'> METALS 
Lead 

Total ElL'CSS Cancer RisJI<'1 

Hnzarollndcx1' 1 

9/9 CAF-HA05..002 

110 EPA Region VI Medio-Speciftc Screenlns Levell for Residential Soil (EPA 1998) 
(2l EPA Recicn VI Medio-speclroc Sc:reoninc Levola for lndllllrial Soil (EPA 1998) 

38.9 400 

m ,_ doemioals ore kno"'n <:an:ino11ens. E•cess Canoer Risk • Maximum Delll<led Conoenlralion/Jndusltiol MSSL'lxlo•. 
"'1,_ chemicolo are uoncan:inogens. Hazard Quoliet~ • Maximum Detected Cunoenlrelionllnduslrial MSSL *1.0. 
"' Tolol S.<eu Cancer Risk • Sum of all """""' c:anoer risb al d10 silc. 
'"Hazard Index • Sum of all hazard quolienta allhc oile. 
mg/kg • MilliGJlUIIS per Kilogram 
NA • Nul APf'licohle. 

1,000 NO 

• Lead d..,. nol havo on lll'A-est.,bliliiiCd toxicity liu.1or. therefore, n MSSL hos nol beeQ <ol,.tloted for it ll>o cor>conlriltion pr.,.nled.., U1c MSSL lor lead is bucd 
on on EPA exposureonudel (EPA 1994). 
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; II • ... • .. FIELDID CAG·SBO 1·002 CAG-SB02·002 CAG-SBOJ-003 CAG-SB04·003 

I~ COLLECT DATE S/3198 S/3/98 5/419& 514/98 
Maximum Freguene~ Result RL Qu~l Result RL Qual Result RL Qual Result RL Qual 

VOLATILE ORGANICS (METIIOD 8260) (!'g/kg) 
Methyl Ethyl Ketone (2-Butanone) 38 1/8 38 19 < 18 u < 19 u < 21 u 

CJ) Methyl Isobutyl Ketone (4-Mcthy1·2·Pentanonc) 74 3/8 74 19 < 18 u 6 19 6 21 
0 Toluene 6 3/8 6 II 4 II 4 11 < 13 u c METALS (ntglkg) c ""'' C') Aluminum 21300 818 11900 21 17000 19 13200 22 15400 23 CD CD . -CD Anemic 3.6 8/8 2.4 2 3.6 2.1 2.4 2.1 2.9 2.4 C') c: Barium 247 8/8 69 21 106 19 133 22 247 23 -CD :;:tJ Beryllium 0.94 818 0.56 0.53 0.79 0.48 0.65 o.ss 0.75 0.57 a. CJ) 

(") (j) Cadmium 0.61 218 < 0.53 u 0.35 0.48 < 0.35 u < 0.57 u 
0 ""'' Calcium 140000 818 2360 530 3090 480 114000 ssoo 140000 5700 3 CD ., 

-1 Chromium, Total 20.6 8/8 8.9 1.1 11.9 0.96 17.1 1.1 20.6 1.1 "C Q) ::::J Q) 

)> 0 C" 
CD (Q Cobnlt 6.4 818 3.2 5.3 5.3 4.8 4.1 s.s 4 5.1 ""'' CD 

0 c CD' :e CopJICr 10.9 818 5.6 2.7 8.1 2.4 6.9 2.8 8.1 2.9 (") ::::J .. 
a. (..) 0 0 Iron 15400 818 8640 11 E 13200 9.6 9010 11 10700 11 (j) en .. 

I 
0 0 .... Lead 14.9 818 6.4 0.29 13 !0 6.1 10 J 6.2 10 ::::J .. :.;. 

§ a. N 
Q) :;: Magnesium 4110 818 149() 530 2390 480 3350 550 4110 570 CJ) g! 

'R Q) Manganese 278 818 m 1.6 E 211 1.4 E 131 1.7 J 131 1.7 c "' ""'' 
~ 

... a. Mercury 0.41 3/8 < 0.19 u 0.04 0.21 o.os 0.21 0.41 0.24 £ (") 
C') 5 Nickel 13.8 8/8 7 4.3 10.7 3.8 9.2 4.4 10.4 4.6 CD 

g -< Potassium 3280 8/8 1970 530 2640 480 2110 sso 2400 510 CJ) 
I :::r a. 
I~ ~ Sodium 336 818 43,4 530 41.9 480 63.5 sso 138 570 0 
::1 - Thallium 0.45 4/8 < 0.98 u 0.3 1 < I u < I u Cii ~ ~ 

Vanadium 32.6 8/8 19 5.3 E 21 4.8 19.5 S.5 24.3 5.7 % ~ 
~ ~ Zinc 42.6 E 8/8 22.6 2.1 32.5 1.9 24.6 2.2 E 29.8 23 E :3. 
Ill 

1 • Estimated '8-
c. Qual ,. Qualifier 

~ RL • Reponing Limit 

z: U E Not detected at specified reponing limit 
CD 'G =Estimated sine~ rcault exceeded the calibration curve 
~ Jig/kg a micrograms per kilogram ... mglkg • milligrams per kilogram 
0 
;: 
)> ... 0;1 • I 

1:1" N -0\ 
CD 0\ 
tn 



; !i ... • .. FJL:LJ.) IL> CAG-SDOS-002 CAG-SD06-002 CAG·SB07·002 CAG-SB08-002 

I~ COLLECT DATE 514/98 514/98 514198 515198 
Mnximum Fregucn~ Result RL gual Result RL gual Result RL Qual Result RL Qu~l 

VOLATILE ORGANICS (lllETIIOD 8260) (Jig/kg) 
Methyl Elh)•l Ketone (2-Butanone) 38 118 < 18 u < 18 u < 19 u < 18 u 
MeUJyllsobutyl Ketone (4-Mclhyi-2-Penlanonc) 74 318 < 18 u < 18 u < 19 u < 18 u en 

0 Toluene 6 318 < II u < II u < II u < II u c: l\IETALS (mglkg) 
c 

.., 
n 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 1.5 CD n c: Barium 247 818 112 21 144 20 159 21 133 21 -CD :::a Ocryllium 0.94 818 0.94 0.51 0.94 0.49 0.84 0.53 0.92 0.53 Q. en 
C) Cadmium 0.61 218 0.61 0.51 < 0.49 u < 0.53 u < 0.53 u (') 

0 .., Calcium 140000 818 4300 510 5430 490 11800 530 2880 530 3 CD "tJ 
-1 :;· I» Chromium, Total 20.6 818 15.4 I 14.2 0.98 12 1.1 12.4 1.1 , 
I» CD (Q Cobalt 6.4 818 6.3 5.1 6.4 4.9 6.1 5.3 6.1 5.3 )> 0 0" .., CD 

0 c: en ~ N Copper 10.9 818 10.3 2.6 10.3 2.5 9.6 2.6 10.9 2.7 (') :::J 
Q. w 0 0 Iron 15400 8/8 15400 10 15400 9.8 12300 II 14100 11 C) VI ~ 0 0 ...... 

I Lead 14.9 818 12.2 19 5.1 19 14.9 20 4.6 15 ~ 
::: 

~ N :::J I» "' 
~ Magnesium 4110 818 3120 510 3350 490 2630 530 2600 530 en I» 

Mansaatesc 278 8/8 250 1.5 268 I.S 247 1.6 278 1.6 c: " a. ;. ~ Mercury 0.41 318 < 0.22 u <. 0.17 u < 0.22 u < 0.2 u " (') 
Nickel 13.8 8/8 13.4 4.1 I3.8 3.9 12.5 4.2 12.1 n " -< 4.3 CD lg 

Q. Potassium 3280 8/8 3240 510 3280 490 2500 530 2590 530 en 
::r 

,$ ~CD Sodium 336 818 331 510 189 490 336 530 49.9 530 2. 
~ 

~ Thallium 0.45 418 < 0.95 u 0.43 0.97 0.41 0.99 0.45 0.15 c;; CD 
~ CD Vanadium 32.6 818 32.6 5.1 29.4 4.9 24.6 5.3 29.2 j,J a CD 
'0 Zinc 42.6 E 8/8 42.6 2.1 E 36.5 2 29.7 2.1 32.9 2.1 at 
'8- J • Estimated il. Qual = Qualili~r ~ RL = Reporting Limil 
~ IJ ~Not dctcctcd at spccilicd reP<lning limit .. '1:. • Estimated since result exceeded the calibration curve 'i' 
0 ~gfkg • micrograms per kilogram ... 
0 ms/kc .. milligrams per kilogrom 

iE 

~ co 
I 

=" N -0'1 
CD -.....] 

tn 
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0 
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~ 
~ 
~ 
5 
lg 

i 
"0 

iO 
"S 

~ 
t 
0 
~ 

to 
I 

N 
0\ 
00 

en 
0 c: 
~ 
~ 

c:: 
:::0 en 
G') 
(11 -· ., :I AI 
CD CC 
~ CD 
::e ..II. 

g s. 
c. ..II. 
:e 0) 

AI a. 
(') 

~ c. 
~CD 
..II. 
(0 
(0 
(0 

f!ELIJ Jl) 

COLLECT DA Tl! 
CAG..SI30J..()05 

~13/98 

CAG-5130 HJI 0 

513/98 
CAG·SBO 1·020 

S/3198 
CAG..SBO 1·030 

513/98 

CAG·SBOI-040 

513198 
Maximum Frequency Result RL Qunl Result RL Qual Result RL Qual Resull RL Qual Result RL Qual 

VOLATILE ORGANICS (METHOD 8Z60) (11&/k&) 

Calbon Disullide 
Chl~>romclhanc 

Mclhyl EU1yl KciUilC (2-IJulanone) 
Melhyllsobulyl Kclone 
Toluene 

SEMI VOLATILE OllGANICS (MEl'IIOD 8270) (l•eJkg) 
llcn7.<~n)anlhrnccnc 

Ucnzo(a)pyrcnc 

Dcnzo(b)Ruoranlhenc 
Benzo(k)RuoranU1ene 
Chryscne 

Oi·N·Uutyll'hthalate 
Oi·N-Octylphthalatc 
fluoranU1cnc 
l'yrcne 

METALS (mg/kg) 

Aluminum 

Antimony 

Arsenic 
Barium 
Dcryllium 

Cadmium 

Calcium 

Chromium, Total 
Cobalt 

Copper 
Iron 

Lead 
METALS (mg/kg) (conlioucd) 

Maancsium 

22 
10 

36 

~2 

6 

)9 

52 

55 
46 

51 

~60 

ISO 

69 
53 

16700 

1.1 
3.1 

1280 

0.7 

0.29 

265000 

22.6 
4.3 

12.8 

9620 

9.2 

24000 

2/40 

1/40 
2/40 

9140 

2/40 

l/40 

2140 

2140 

1/40 

2/40 

4/40 

2/40 

)/40 

3/40 

40/40 

1/40 

40140 
40/40 

40/40 

12/39 

40/40 

40/40 

40140 

38/40 

40/40 

40140 

40/40 

< 

< 
IS 

36 

4 

< 

< 

< 

< 

< 
< 

< 
< 

< 

10400 

< 

2.1 
64 

0.52 

< 

31SO 
8.8 
3.2 

5.8 
8170 

5.9 

1430 

II 

II 
18 
18 

II 

)60 

360 

360 

360 

360 

360 

360 

360 

360 

18 

SA 
1.9 

18 

0.45 
0.45 

450 

0.89 

4.5 

2.2 
8.9 

0.29 

450 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

E 

< II 
10 II 

36 II 
49 18 

< II 

< 360 

< 360 

< 360 

< 360 

< 360 

< 360 
< 360 

< 360 

< 360 

9710 21 

< 6.3 

1.7 1.9 

106 21 

0.41 0.53 
< 0.53 

120000 5300 

13.1 1.1 
3 5.3 

2.S 2.6 

6080 II 

4.2 0.29 

3270 530 

u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

E 

< II 
< II 
< 19 

48 19 

< II 

< 380 

< 380 

< 380 

< 380 

< 380 

< 380 
< 380 

< 380 

< 380 

8270 21 

< 6.2 
1.6 2.1 

102 21 

0.45 0.52 

< 0.52 

252000 5200 

20.9 

2 5.2 

2.8 2.6 
4160 10 

2.8 0.32 

7890 520 

u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

E 

< 12 

< 12 
< 19 

45 19 

< 12 

< )90 

< )90 

< 390 

< 390 

< )90 

~60 390 
< 390 
< )90 

< 390 

5440 22 

< 6.5 

1.9 2.2 

650 22 

0.21 0,54 

< 0.54 

200000 5400 
16.2 1.1 

1.1 54 

4.5 2.1 

2670 11 

I.S 0.33 

24000 540 

u 
u 
u 

u 

u 
u 
u 
u 
u 

u 
u 
u 

u 

u 

E 

< 12 

< 12 

< 19 

52 19 

< 12 

< 390 

< 390 
< 390 

< 390 
< 390 
< 390 

< 390 

< 390 

< 390 

4150 22 

< 6.6 

1.5 2.2 
II) 22 

0.13 0.55 

< 0.55 

129000 BOO 

11.2 1.1 
1.2 5.5 

< 2.7 
2640 II 

1.6 0.33 

1)600 550 

u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

u 
E 

c 
CD -CD 
!l 
CD 
Q, 

(") 
0 
3 

"C -1 
0 AI 

)> c: 0" 
:I -0 Q. CD 

(') (/I w -· ..,\, G') :I I 
..II. en oc: 

0" 
(/I 
c: 
;. 
(') 
CD 
en 
2 . 
(/I 

I 
I 

;: 
1:11" -CD 
fn 



; 

0 
::; 
"' 

I 
i 
"0 

~ 
"8-

~ 

i 
0 
~ 

t:O 
I 
N 
0'1 
\0 

en 
0 
c 

~ 
c: 
~ 
C) 
~ 

~ . ., 
::::s C) 
(1) (Q 
~ (1) 

~ N 
0 0 0 .... 

~ a; 
C) 

a. 
(') 

~ 
v(l) -~ 
CD 

FIELOID 

COlleCT DATE 

Manganese 

Mercury 

Nickel 

Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

J ·Estimated 
Qual • Qualifier 
RL. Reponinslimit 
U • N01 ~ctocted alspocil\cd rcponinc limit 
[; • llstimatcd since result exceeded tllC Cllibration curve. 
~g/k& • micf081W11S p:r kilovam 
m&fl<c• milllarams per kiloaram 

Maximum 

156 

0.14 

9.8 

3930 

0.74 

S7S 
0.41 

28.4 
22.1 

Fresuenc~ 

40140 

8/40 

40140 
40/40 

1/40 

40140 
13/40 

40140 
40140 

CAO-SBOI·OOS CAG·SilO 1·0 10 
S/3198 5/3198 

Result RL Quol. Rc,;ult RL Qual 
142 1.3 E 73.8 1.6 E 
0.04 0.18 < 0.21 u 
7.1 3.6 6.8 4.2 

1770 450 2100 530 
< 2.4 u < 2.4 u 

37.3 450 178 530 
< 0.96 u < 0.96 u 

17.4 4.5 E 16.1 5.3 E 
20.7 1.8 16 2.1 

CAG·SBOI·020 CAG.SBOI.030 
S/3198 513198 

Result RL guo I Result RL gual 
40.1 1.5 E 26.4 1.6 E 

< 0.19 u < 0.21 u 
3.9 4.1 4.1 4.3 

1610 520 1010 540 
0.74 2.7 < 2.8 u 
240 520 290 540 
< 1.1 u 0.22 1.1 

16.3 5.2 E 20 5.4 E 
12.3 2.1 7.9 2.2 

CAG·SBOI·040 
5/3198 

Result RL Qual 
31.7 1.6 E 

< 0.21 u 
2.4 4.4 
739 550 
< 2.7 u 

ISO sso 
< 1.1 u 
15 5.5 E 

6.1 2.2 

c 
(1) -(1) 

a 
(1) 
Q. 

(') 
0 
3 ., 

-t 0 C) 
)> § 2: 0 Q. (1) 
(') Ill CN -·-G) ::::S I 

en -c C" 
C" 
Ill 
c 
;. 
0 
(1) 

en 
2. 
iii 

I 
I 

;: 
=r -CD 
tn 
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CJ) 
0 c 
(:; 
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c: 
::0 
CJ) 

Q 
(il 
-· "'tJ :I Dl 
CD CC 
""'' CD 
~ w 
0 0 
0 .... 

~ ~ 
Dl .... 
Q. 

0 
o< 
Q. 

JD 
..a. 

~ 
(I) 

l'lf]LOJI) 

COLL!;CT DA Tlo 
CAG·SB02..()()S 

513198 
CAG..SB02-0IO 

513/98 
CAG..SBOl-020 

513198 
CAG·SB02-0JO 

S/3198 
CAG·Sil02..()40 

S/3198 
MuinlUm FrcqucncL___Rcs_IJII l!h_ Quol Rcsull RL Qual Rcsull RL Qual Rcsull RL Qual Rcsull RL Qual 

VOLATILE ORGANICS (r.tETIIOD 8160) (Jig/kg) 
Carbon OJsuiOdc 
Chloromclhanc 
Mctl1yl EU1yl Kclunc (2·Bulanonc) 
Methyl lsobulyl Kelone 
Toluene 

SEMIVOLATILE OltGANICS (MEl'llOD 8170) (Jig/kg) 
Bcnzo(a)anlhraccnc 
Ocnzo(a)pyn:nc 
Ucnzv(b)nuoranU•cnc 

Benzo(k)OuoranUJCue 
Chryscnc 

Di·N·Butyl Phlhalalc 

Di·N.Qctylphthalale 
FluoranlhelJC 
l'yrcne 

METALS(alJikg) 
Aluminum 

Anlimony 

Arsenic 
Barium 

Beryllium 

Cadn•ium 

Calcium 

Chromium, Tolal 

Cobalt 
Copper 
Iron 

Lead 

METALS (1ng/kg) (conlinucd) 
Morgncsium 

22 
10 

36 

52 
6 

39 

52 

ss 
46 

Sl 

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 

2140 
1/40 

2/40 

9140 

2/40 

l/40 

2/40 

2/40 

1140 

2/40 

4/40 

2/40 

3140 

3/40 

40/40 

1140 

40/40 

40/40 

40/40 

12139 
40/4() 

40/40 

40/40 

38140 
40140 

40/40 

40140 

< II 
< II 

< 18 

< 18 

< II 

< JSD 

< 350 

< 350 

< 350 
< 35() 

< 350 

< 350 
< 350 
< 350 

9510 20 

< 5.9 

2.8 1.8 

224 20 
0.44 o.s 
0.18 5 

140000 soo 
IS.l 0.99 
3 5 • 

3.8 2.5 

6370 9.9 

s.s 9.2 

3170 500 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

< II 
< II 
< 18 

< 18 
< II 

< 360 
< 360 

< 360 
< 360 

< 360 

< 360 

< 360 

< 360 

< 360 

7720 21 

< 6.2 
2.1 I 

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 JO 

3340 520 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

< II 
< II 

< 18 

< 18 

< II 

< ~ 

< 360 
< ~ 

< ~ 

< ~ 

< ~ 

< ~ 

< 360 
< ~ 

6170 21 

< 6.2 
1.6 2 

227 21 
0.29 0.52 

0.28 5.2 

265000 520 

22.6 l 

1.5 5.2 
3.3 2.6 

3180 lO 

3.2 9.9 

9980 520 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

< II 
< II 

< 19 

< 19 

< ll 

< m 
< 380 

< HO 
< 380 

< 3W 

< 380 

< HO 
< 380 

< HO 

4640 21 

< 6.3 
1.8 2 
117 21 
0.17 0.52 

< $.2 
171000 520 

14.3 I 

2.6 5.2 
2.4 2.6 

2~40 10 

1.6 9.8 

18600 520 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

< II 

< II 

< 18 

< 18 

< II 

< 3ro 
< Jro 
< 310 

< Jro 
< 370 

< 370 

< Jro 
< 370 

c 3ro 

4720 21 

< 6.3 
1.4 2.1 

79.6 21 

0.17 0.53 

< 5.3 
99300 530 
IJI 1.1 

1.5 5.3 

12.8 2.6 

3100 II 

2.5 10 

13000 :i30 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

0 
CD ;-
~ 
CD 
Q. 

0 
0 
3 

"C -1 
0 Dl ...... c C" 

.I' :::::1 -0 Q. CD 
0 Ill w 
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C" 
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FIELD 10 

COLLECf DATE 

Manganese 

Mercury 

Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

J • EsUmoted 
Qual ·Qualifier 
RL • Reportin& Limit 
U ·Not detected at specified reporting limit 
E • Estimated since result exceeded the alibralion curve. 
~t:/1<& • mi<:rovams per kil0&18m 
m&/kg • milligrams per kilo&r•m 

Muimum 

IS6 

0.14 

9.8 

3930 
0.74 

S1S 
0.41 
28.4 
22.1 

Frrguenc~ 

40/40 

8/40 
40/40 
40/40 

1140 
40/40 
13/40 
40/40 
40/40 

CAO..SB02·00S CAG·SB02·010 
513/98 5/3198 

Result RL gual Result RL gual 
74.4 J.S E 56.3 1.5 E 
0.06 0.2 < 0.17 u 
6.3 4 5.3 4.1 

1590 soo 1520 520 
< 9.2 u < 10 u 

64.8 sao 262 520 
< 0.92 u < I u 

16.6 5 13.8 5.2 
16.4 2 12.8 2.1 

CAO·SB02·020 
5!3198 

Result RL Qual 
29.9 1.6 E 
< 0.2 u 

4.3 4.2 
1270 520 

< 9.9 u 
346 520 
< 0.99 u 

12.1 5.2 
10.1 2.1 

CAG·SB02..030 CAO·SB02.040 
S/J/98 )/3/98 

Result RL Qual Result RL Qual 
75.4 1.6 E 40.8 1.6 E 
< 0.18 u < 0.21 u 

4.1 4.2 36 4.2 
910 520 909 :SJO 
< 9.8 u < 10 u 

247 520 164 530 
< 0.98 u < I u 

14.9 5.2 14.2 5.3 
6 2.1 8 2.1 

c 
(I) -(I) 0 -(I) Q. 

0 
0 
3 

"0 -1 
0 D) 

...... c C" 

.I' :::s -0 Q. (I) 
0 (/1 w -· ~ G) :::J I 

~ en C" c 
C" 
(/1 
c 
;. 
0 
(I) 

en 
!2. 
Cii 
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I 

D: 
=" -CD 
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~ C1l 
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~ 
!0 
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CQ 
CQ 

FIELD ID 

COLLECT DATE 
CAG-SB03.006 

S/4/98 

CAG-5803·011 

S/4198 

CAG·SB03·021 

514198 

CAG·SB03.0J I 

514198 
CAG·SB03·041 

514198 
Maximum Freg...:ncy Result Rk Quol Result R[. Qual Result RL Qual Resull RL Qual R~sult RL Qu•l 

VOLATILE OltGANICS (METIIOO 8160) (Jig/kg) 

Carbon Disullide 22 
Chlurumethane I 0 

M~1hyl EUoyl Kch••c (2-0utonunc) 36 
Methyl Isobutyl Ketone 52 
Toluene 6 

SEMIYOLATILE oRGANICS (METHOD 8170) (ll&ik&) 

Bcnzo(a)anlhraccnc 39 

Uenzo(a)pyrcnc 52 
Benzo(b)Ouoranlhene SS 
13cnzo(k)nuoranthene 46 

Chryscnc Sl 
Di-N-Butyl Phthalate 560 
Di-N..Qctylphtholate 150 

l'luoranthene 69 
Pyrone 53 

METALS (no!Vkg) 

Aluminum 16700 
Antimony 1.1 
Arsenic 3.1 
Barium 1280 
Beryllium 0.7 

Cadmiuon 0.29 
Culcium 265000 
Chruntium, Total 22.6 
Cobalt 4.3 

~~ IU 
Iron 9620 
Lead 9.2 

~IETALS (mg/kg) (continued) 

Mot;nesiulll 24000 

2/40 

1/40 

2140 

9/40 
2/40 

1/40 

2/40 

2/40 

l/40 

2/40 

4/40 

2/40 

3/40 

3/40 

40/40 

1/40 

40/40 

40/40 

40/40 

12139 

40/40 
40/40 

40/40 

38/40 

40/40 

40/40 

40/40 

< II 

< II 

< IS 
< 18 

II 

< 3M 

< JM 

< JM 

< rn 
< JM 

< rn 
< 3M 

% rn 
~ 3M 

10300 20 

< 6 

3.1 2 

490 20 

0.57 0.5 
< 0.5 

63900 sooo 
11.9 0.99 

3.7 5 

5.2 2.5 
8310 9.9 

5.6 9.2 

3330 soo 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

u 

u 

< II 

< II 

< 18 

4 18 

< II 

< 360 

< 360 
< 360 

< 360 

< 360 

< 360 

100 360 

< 360 

< 360 

9040 20 

< 
1.7 1.9 

62.1 20 

0.41 0.5 

< 0.5 

60300 5000 
10.3 0.99 

2.6 5 
2.6 2.S 

6260 9.9 

3.9 II 

3080 soo 

u 
u 
u 

u 

u 
u 
u 
u 
u 
u 

u 
u 

u 

u 

< II 

< II 

< 18 

s 18 
< II 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

5890 18 

< 5.3 

2.1 2.1 

338 18 

0.28 0.44 
< 0.44 

179000 4400 

17.2 0.89 

2.5 4.4 

2.7 2.2 

3570 8.9 

2 9.5 

S420 440 

u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

c 13 

c 13 

< 21 

9 21 
< 13 

< m 
< ill 
c m 
< m 
< ill 
< m 
< 4~ 

< GO 
< 420 

8560 25 
< 7.5 

1.9 2.4 

163 25 
0.35 0.62 

< 0.62 

86500 6200 

II 1.2 
17 6.2 

2.6 3.1 

5040 12 

2.4 12 

8530 620 

u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

< II 

< II 

< 18 

< 18 
< II 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

370 

< 370 

370 

5280 20 

< 6.1 

0.72 0.98 

62.8 20 

0.22 0.5 

< 0.5 

22100 500 

6.1 

1.8 

2.3 2 5 

3880 . 10 

2.1 9.8 

nso ;oo 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
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u 
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Manganese 

Mercury 

Nickel 

l'olassium 
Selenium 

Sodium 
Thallium 
Vanadium 
Zinc 

J ·Estimotcd 
Qual· Qualiftcr 
RL • Repor1ln1 Umit 
U • Not delected II specified reportin& limit 
E ·Estimated sinee result exceeded the caliblltion curve. 
II &Ike • microerams per kilolfllm 
m&lk&• millipms per kiiOifllm 

Ma•imum 

156 
0.14 

9.8 

3930 

0.74 

S1S 
0.41 

28.4 
22.1 

Fr:guency 

40/40 

8140 
40140 

40/40 

1140 
40140 
13140 
40140 
40140 

CAG..SB03·006 CAG·SB03·011 
S/4198 514/98 

Result RL Qual Result RL Qual 
120 I.S 15.5 i.S 
< 0.22 u < 0.2 u 

8.1 4 SA 4 

1690 soo 2050 500 
< 5 u < 4.8 u 

60.6 soo 167 soo 
< 0.92 u < 1.1 u 

23.8 s 15.8 5 
21.3 2 E 17 2 E 

i 
Ill 

~ 

c 
(D .... 
CD 

CAG·SB03.021 CAG·SB03·031 CAG·SB03.041 (') .... 
514198 514/98 514198 (D 

Result RL Qual Result RL gual Result RL Qual 
51.6 1.3 41.6 1.9 47.5 I.S 

c. 
0 
0 0.07 0.21 0.14 0.25 < 0.2 u 3 

4.9 3.6 5.1 s 3.4 4 
1140 440 1740 620 1030 500 

< 5.3 u < 5.9 u < 2.5 u 
134 440 182 620 137 500 
< 0.95 u < 1.2 u < 0.98 u 

11.2 4.4 13.4 6.2 13.8 
li.l 1.8 E 12 2 s E 8.1 
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FIGLD JU 

COLLECT DATE 
CAG·Sll04·006 

S/4198 

CAG·SB04..() II 
514198 

CAG·Sil04·021 
S/4198 

CAG·Sil04·031 
S/4198 

CAG..SBQ.l·041 
5/4/98 

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qu>l Result RL Qual 
VOLATILE ORGANICS (METHOD 8260) (Jii/kg) 

Carbon Disulr.de 
Chloromethane 
MeUtyl Glhyl Ketone (2·llutononc) 
McUtyllsobulyl KetotiC 
Toluene 

SEMIYOLATILE ORGANICS (METHOD 8270) (Jiglkg) 

Bcnzo(a)anthraccnc 
Dcnzo(a)pyrcne 

Denzo(b)Ouoranthcnc 

Denzo(k)Ruoranthene 
Chrysenc 

Oi·N·Dulyl PhUtalatc 

Di·N-Octylphthalate 
FluorwtUtcnc 

Pyrcnc 
METALS (mglkg) 

Alurninum 
Anlimony 

Arsenic 
UPrium 

fiery Ilium 

Ca<lmium 

Calciunt 

Chromium, Total 
Cobalt 

Copper 

Iron 
Lead 

METALS (mg/kg) (continued) 
M:ac.n~sium 

22 
10 

36 
52 

6 

39 

52 

55 
46 

Sf 

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 

2/40 

1140 

2/40 

9/40 
2/40 

1140 
2/40 
2/40 

1/40 

2/40 

4/40 

2140 
3/40 
3/40 

40/40 

1/40 

40/40 

40/40 

40140 

12/39 
40/40 

40140 
40/40 

JS/40 

40/40 

40/40 

40/40 

< II 
< II 
< 19 
< 19 

< II 

H 3~ 

u 3~ 

~ m 
% rn 
S I 380 

< 3~ 

c m 
" m o m 

11300 20 
c 6 

2.3 
1250 20 
0.62 o.s 

< o.s 
174000 5000 

17.9 1 
3.1 

4.3 2.5 
6510 10 
4.2 10 

SilO SOO 

u 
u 
u 
u 
u 

u 
u 

u 

u 

< II 

< II 
< 19 

19 

< II 

< 370 
47 370 
46 370 
< 370 
43 370 

< 370 

150 370 
67 370 
53 370 

9270 20 
< 6.1 

1.9 2.1 
257 20 
0.42 0.51 

< O.SI 
156000 5100 

16.5 

2.9 S.l 
2.7 2.5 

5490 10 

3.4 10 

3650 ; 10 

lJ 

u 
u 

u 

lJ 

lJ 

lJ 

u 

u 

< II 
< II 

< 19 
< 19 

< II 

< 370 
< 370 
< 370 

< 370 

< 370 
< 370 

< 370 

< 370 

< 370 

5840 21 
< 6.3 

1.6 2.1 
296 21 
0.24 u.~3 

< 0.53 

225000 5300 

19 1.1 

2 5.3 
1.8 2.6 

3060 II 
1.6 II 

8090 ~30 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

< II 
< II 

18 

< 18 

< II 

< 360 
< 360 
< 360 

< 360 

< 360 

< 360 

< 360 

< 360 
< 360 

3510 20 
< 

1.2 

835 20 
0.18 0.~ 

< 0.5 
6SSOO 5000 

7 

I 

< 2.5 
2970 I 0 

1.6 10 

27>0 500 

u 
u 
u 
lJ 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

u 

< 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

< 

4170 

1.3 
120 

O.IY 

< 
108000 

14.5 

1.3 

2950 

1.8 

4660 

II 
II 

18 

18 
II 

360 

360 
360 

360 

360 

360 

360 

360 

360 

21 
6.2 

1.9 

21 
0.51 

051 

5100 

I 

5.1 

2.6 
10 

9.5 

510 

u 
u 
u 
u 
u 

u 
u 
u 
lJ 

u 
u 
u 
u 
u 

u 

u 
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FIELDIO 

COLLcCf DATE 

Manganese 

Mercury 
Nickel 

l1ulassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

J. Eslimaled 
Qual· Qualifier 
RL • Reponin& Limio 
U • Nol delected olspecified rc:ponin& limit 
E • Esoimaled since rcsull ex=<ied lhc eolibrolion curve. 
Ps/1<8 • mierol'lm• per kilogr:~m 
mg/lca• onillieraons per kiloeraon 

Maxi~num 

156 

0.14 

9.& 

3930 
0.74 

575 
0.41 

28.4 

22.1 

I'!!!Jtocn~ 
40/40 

8140 
40140 
40/40 
1/40 

40140 
13/40 
40/40 
40/40 

CAO-SB04-006 CAG.SB04·0 II 
5/4198 514198 

R.csull RL guo I Rcsull RL 2!!al 
72 1.5 64.4 1.5 

O.Q7 0.2 0.04 0.2 
7 4 5.6 4 

1760 soo 17SO 510 
< 5.7 u < 5.2 u 

221 500 210 510 
< l u < I u 

18.8 5 16.4 S.l 
19.4 2 E 16 2 E 

CAG·SB04..021 CAG·SB04·03 I 
S/4198 514198 

Rcsull RL Qual Resull RL Qual 
31.5 1.6 34.8 I.S 

< 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 s 
9.3 2.1 c 6.7 2 E 

CAG·SB04..Q.ll 

5/4198 
Resooll RL Qual 

32 I.S 

< 0.16 u 
lS 4.1 

m SIO 
< 4.7 u 

149 510 
< 0.95 u 

8.5 5.1 
9.1 2 I 
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Ma~imum Frequency 

., 
Dl 

(Q 
CD 
CQ 
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VOLA TILE ORGANICS (METIIOD 8260) (Jig/kg) 

C:.rbon Disullide 
Chlurumcthunc 
Methyl Ethyl Ketone (2·Butanonc) 
Metllyllsobutyl Ketune 
Toluene 

SEMI\'OLATILE OJ(GANJCS (METIIOD 8170) (llg/k&) 
Benzo(a)anthrocene 
Oenzo(a)pyrcnc 
Oenzo(b)fiuonmtl•cnc 
llcnzo(k)nuornnlhene 
Chrysene 
Di·N·Dutyl l'hlhalalc 
Di-N.Qctylphthalatc 
Fluoranlhene 
Pyrenc 

.- METALS (mglk&} 
0) Aluminum 

Antimony 

Arsenic 

llnrium 
1Jcrylliu111 

Cadmium 
Calcium 
Chromiu111, Tolnl 
Cobalt 
Copper 
Iron 

J.cod 
METALS (mg/kg) (cunlinucd) 
M~~&~•csium 

22 

10 

36 
52 

39 

52 

55 

46 

51 

560 

ISO 

69 

n 

16700 

1.1 

3.1 

1280 

0.7 
0.29 

265000 

22.6 

4.3 

12.8 

9620 
9.2 

24000 

2/40 

1/40 

2/40 

9/40 

2/40 

1/40 

2/40 

2/40 

1140 

2140 
4/40 

2/40 

3140 

3140 

40140 

1140 

40140 
40140 

40140 

12139 
40140 

40/40 
40/40 

38140 

40/40 
40140 

40/40 

CAG·SBOS-005 
5/4/98 

CAG·SBOS.OIO 
5/4198 

Result RL Qual Result RL Qual 

< II 

< II 

< 19 
< 19 

< ll 

< 380 

< 380 
< 380 
< 380 

< 380 
< 380 

< 380 

< 380 

< 380 

8590 20 

< 6.1 

2.2 2.1 

162 20 
0.43 0.51 

216000 5100 

20.1 

2.8 5.1 

4.2 2.5 

5130 10 
2.7 II 

3810 SIO 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

< II 

< II 
< 18 
< 18 

< II 

< )60 

< 360 

< 360 

< 360 

< 360 

< 360 

< 360 

< 360 

< 360 

10400 21 

< 6.2 
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 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

CAG-SBOS-020 

514198 
Result RL Qual 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 
< 

5910 

< 
J.j 

162 

0.22 

0.14 

195000 

18 

2.3 

3.5 
3030 

1.6 

16900 

II 

II 
19 

19 

II 

370 

370 

370 

370 

370 

370 

370 

370 

370 

20 

6.1 

0.98 

20 

0.$1 

0.51 

5100 

I 
5.1 

2.6 
10 

9.8 

$10 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

CAG..SBOS.OJO CAG·SBOS·O~O 

514198 $/4/98 
Result RL Qual Result RL Qual 

< II 
< II 

< 18 

< 18 
< II 

< 370 

< )70 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

6610 21 

< 6.2 

1.2 0.99 

1$1 21 
0.27 0.$2 

< 0.52 

138000 5200 

14.5 I 

2 5.2 
2.2 2.6 

3660 10 

2.1 9.9 

8790 S20 

u 
u 
lJ 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

< 

< 

< 

< 

< 

< 
< 

< 
< 

< 

< 
< 

< 

SilO 

< 

I. I 

96.8 

0.22 

0.15 

moo 
10.8 

1.5 
2.8 

3;20 

1.9 

7240 

II 
II 

18 

18 

II 

HO 
HO 
360 

360 

360 

360 

3W 

360 

360 

21 

6.3 

0.97 

2 I 
0 $2 

0.52 

$200 

I 

5.2 

2.6 
10 

9.7 

$20 

u 
u 
u 
u 
lJ 

u 
u 
u 
u 
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u 
u 
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COLLECT DATE 

Maximum 
Manganese l$6 
Mercury 0.14 
Nickel 9.8 
l'O\nssium 3930 
Selenium 0.74 
Sodium S15 
Thallium 0.41 
Vanadium 28.4 
Zinc 22.1 

J. Estlmakd 
Qual • Qual ifoer 
RL • ReportlnJ Limit 
U ·Not dcte<:tcd atspcciOed reponing limit 
ll· l!stimatcd since result exceeded the ealibc'atlon curve. 
J.t&lk&"" 1nicrogram:s per kilocram 
m&Jks• millill"ms pcrkilocram 

CAG·SBOS-005 CAG·SBOS-01 0 
514198 514198 

F1equeney Result RL Quol Result RL Quo I 
40140 "-9 u Ill 1.6 
8/40 0.1 0.18 < 0.19 u 

40/40 5.6 4.1 8.2 4.2 
40140 1250 SIO 1940 520 
1/40 < 5.2 u < 2.4 u 

40/40 273 SlO 351 520 
13/40 < 1.1 u 0.28 0.97 
40/40 15.3 5.1 22.8 5.2 
40/40 14.7 2 E 19.4 2.1 

CAG·SBOS·020 CAG·SBOS-030 
514198 514198 

Result RL Quo! Result RL Qual 
31.9 1.5 31.9 1.6 

< 0.31 u < 0.2 u 
6.7 4.1 4,8 4.1 

1090 510 1200 S20 
< 2.~ u < 2.5 u 

289 510 240 520 
0.22 0.98 0.39 0.99 
IS 5.1 12.9 5.2 
7.7 2 8 2.1 

CAG·SBO:I-040 

S/4198 
Result RL Quo I 

38 1.6 
< 0.2 u 

4.2 4.2 
1020 520 

< 2.4 u 
168 520 
027 0.97 

12.7 5.2 
8.6 2.1 
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fiELDID 

COLLECT DATE 
CAG-51306-005 

S/4198 
CAG-5906..010 

514198 
CAG·SB06·020 

514198 
CAG-SB06-0JO 

514198 
CAG·SB06-040 

514198 
Maximum Frequency Result RL Qual Result RL Quo! Res1~1 RL Qunl Result RL Qual Result RL Qual VOLA TILE ORGANICS (METIIOD 8260) (Jle/kl:) 

Carbon Disulfide 22 
Chloromethane I 0 
Methyl Ethyl Ketone (2-Butnnonc) 36 
Methyl Isobutyl Kelone 52 
Toluene 

SEJ\IIVOLATILE OltGANICS (METHOD 8270) (l'&ik&l 
Ben7.o(l)anlhracene 39 
Denzo(a)p)Tene 52 
Benzo(b)Ouoranthenc SS 
Bcnzo(k)OuoranUtenc 46 
Chrysenc Sl 
Di·N·Bulyl Phthalalc 560 
Di·N·Oelylphlhalalc 150 
J'luonnthene 69 
l'yrcne 53 

J\IETALS (mg/kg) 

Aluminum 16700 
1\nlimony 1.1 
Arsenic 3.1 
Uarium 1280 
Ucryllium 0.7 
Cutl10ium 0.29 
C.1lciun1 265000 
Chromium, Tolol 22.6 
Cobalt 4.3 
Copper 12.8 
lrt•n 9620 
Leatl 9.2 

METALS (mg/l<J:) (rontlnue~) 
Magnesium 24000 

2140 

1140 

2/40 

9/40 
2/40 

J/40 
2/40 

2/40 
J/40 

2/40 
4/40 

2/40 

3/40 
3/40 

40140 
1/40 

40/40 

40/40 
40/40 
12/39 
40140 

40/40 

40140 
38140 . 
40140 

40/40 

40140 

< II U < II U 
< II U < II U 
< 18 u < 19 u 
< 18 u < 19 u 
< II U < II U 

< 360 u < 370 . u 
< 360 u < 370 u 
< 360 u < 370 u 
< 360 u < 370 u 
< 360 u < 370 u 
< 360 u 39 370 
< 360 u < 370 u 
< 360 u < 370 u 
< 360 u < 370 u 

10100 21 16700 21 
< 6.2 u < 6.2 u 

2.3 0.96 2.5 0.98 
329 21 322 21 
0.5 I 0.52 0.69 0.52 
0.25 0.52 0.24 0.52 

I 58000 S200 80000 5200 
16.9 I 14.6 I 
3.8 5.2 2.5 5.2 
4.6 2.6 3.2 2.6 

6560 10 9620 10 
6 9.6 6.1 9.8 

3600 520 9470 520 

< II 
< II 

< 18 
< 18 
< II 

< 360 
< 360 
< 360 
< 360 
< 360 
< 360 
< 360 

< 360 
< 360 

8280 21 

< 6.3 
2.4 0.97 

70.1 21 
0.41 0.52 

< 0.52 
43300 520 

7.S I 

2.3 S.2 

2.2 2.6 
6110 10 
6.6 9.7 

4$70 520 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

< II 
< 11 
< 18 

< 18 

< II 

< 360 
< 360 
< 360 
< 360 
< 360 
< 360 
< 360 
< 360 
< 360 

11700 20 

< 6 
1.2 0.98 

271 20 
0.4 o.s 
< 0.$ 

18200 soo 
9.2 

1.9 

3 2.5 
7220 10 

3.3 9.8 

10400 ;oo 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

< II 

< II 
< 18 

< 18 
< II 

< 360 
< 360 
< 360 
< 360 
< 360 
< 360 
< 360 
< 360 
< 360 

5540 19 

< S.7 
0. 78 0.95 
30.1 19 
0.25 OA8 

< 0.48 
17700 480 

5.2 0.95 
1.9 4.8 
1.7 2.~ 

40$0 9 s 
2.4 9.5 

6190 ~80 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
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FIELD 10 

COLLECT UATE 

Manpnesc 

Mercury 

"'C Nickel 
I» Potassium c.c 
ct) Selenium 
..II. Sodium 
1\) TI1allium 
0 Vanadium ..... 
..II. Zinc 
(7) 

J • Estimated 
Qual· Qualifier 
RL. Repoflin& Limit 
U • Not detected at spocili•'<l report in~ limit 
ll· Esll"'ated since result exceeded the caliblation curve. 
P£/k& • microsr•n•s per kilocntn 
m&fk& • tnilli;ram• per kiloaram 

CAG·SB06·005 
514198 

Maximum Fr<g\tency Result RL Qunl 
156 40140 72.1 1.5 
0.14 8140 < 0.16 u 
9.8 40/40 6.5 4.1 

3930 40/40 1650 520 
0.74 1/40 < 2.4 u 
575 40/40 202 520 
0.41 13/40 0.31 0.96 
28.4 40/40 18.7 5.2 
22.1 40/4U If•.' 2.1 

I -I 
c 
ct) -ct) 

CAG..SI306-0IO CAO·SB06.020 CAO·SB06·0JO CAG·SB06.Q.IO n .... 
514198 514198 S/4198 514198 ct) 

Resuh RL Qunl Ro:suh RL Qual Ruult Rl. Qual Result RL Quo\ 
c. 
(") 66.2 1.6 77.7 1.6 48.2 u 52.7 1.4 0 

< 0.2 u < 0.21 u < 0.19 u < 0.3 u 3 
9.8 4.1 6 4.2 5.9 4 4.2 3.8 "'C 

0 -1 3930 520 2120 520 2360 500 mo 480 I» > c 
C" < 2.4 u < 2.4 u < 2.4 u < 2.4 u :::s 

m 520 303 520 245 500 102 480 0 c. ~ 
(") 1/1 CN 0.41 0.98 < _0.97 u 0.26 0.98 < 0.95 u 
(j) :::s ..II. 

28.4 5.2 23.7 5.2 18.4 s 13.3 4.8 I 
..II. 

21.4 2.1 13.8 2.1 IH 2 ~.9 1.9 en C" c 
C" 
1/1 
c 
;. 
n 
ct) 

en 
2 . 
(ij 
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FIELD 10 

COLLECT DATE 

VOLATILE ORGANICS (METIIOD 8160) (Jlg/kg) 

Carbon Disullide 

Chloromethane 
Methyl Ethyl Ketone (2-Butanunc) 

Mcthyllsubut)·l Ketone 
Toluene 

MaKintUill 

22 

10 

36 

52 
6 

C SEMIVOLA'rllE ORGANICS (METIIOD 8170) (!lg/kg) 

:;o Bcnzo(a)anthracene 39 

52 
ss 
46 

Sl 

560 

ISO 

69 

53 

en llcnzo(a)pyrcnc 
C) Bcnzo(b)Ouoranthcnc 

; "'tt Bcnzo(k)Uuoranthene 
-· D) Chrysene 
~ (Q . 
CD CD Do-N-Butyl Phtltulatc 

::::= .-. Di·N·Octylphthalate 
< W Fluoranthcnc g a Pyrone 
C. _,. ~IETALS (mglkg) 

~ 0) Aluntinunt 
Antimony 

Arsenic 

.., 
c. 
(") 

~ 
!D 
..... 
CD 
CD 
CD 

Barium 
llcryllium 

Cadmium 

Calcium 

Chromium, Total 

Cobalt 

Cor~r 

I run 
Leod 

METALS (mglkg) (continued) 
Magnesium 

16700 

1.1 
3.1 

1280 

0.7 

0.29 

265000 

22.6 

4.3 

12.8 
9620 

9.2 

24000 

CAG·SB07..00S 

S/4198 
CAO·SB07-010 

S/4/98 

CAO·SB07-o20 

S/4/98 

CAG-SB07..030 CAG·SB07-040 

S/4/98 

Frc'l_~~<:ncr__R~ult -~ Qual Res~lt Rl._ Qual Result RL Qual R.,ull RL Qual Resull 

514198 

RL Quo I 

2140 

1/40 

2140 

9/40 

2140 

1/40 

2140 
2/40 

1/40 

2/40 

4/40 

2140 

3/40 

3/40 

40/40 

l/40 

40140 

40/40 

40/40 

12139 

40140 

40140 

40140 

38/40 

40/40 

40140 

40140 

< II 

< II 
< 19 

< 19 

< II 

< 370 

< 370 

< 370 

< 370 

< 370 

19 370 

< 370 

< 370 

< 370 

10900 19 

< 5.8 
2.6 0.99 

1280 19 
O.SI 0.49 

0.2 0.49 

133000 4900 

I 5.2 0.97 

2.8 4.9 

4.S 2.4 
7170 9.7 

9.2 9.9 

3550 490 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

u 
u 
u 

u 

< II 
< II 
< 19 

< 19 

< II 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 
< 370 

9230 21 

< 6.2 

1.9 0.82 

219 21 

0.44 0.52 
0.16 0.52 

175000 $200 

17.3. I 

J.S 5.2 

4 2.6 

6040 10 
4.Q 8.2 

3590 $20 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

< II 

< II 

< 19 

< 19 

< II 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

< 370 

8450 21 

< 6.2 
1.2 0.98 

557 21 

0.33 0.51 
< 0.51 

107000 5100 

14.8 I 

2 S.l 

2.2 2.6 

4610 10 

3 9.8 

10500 510 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

< II 
< II 

< 18 
< 18 

< II 

< )60 

< 36Q 

< 360 

< 360 

< 360 

< 360 

< 36Q 
< 360 

< 360 

5010 19 

< 5.7 
0.94 0.94 

H.J 19 

0.18 0.47 

< 0.47 

89100 4700 

8.7 0.94 

1.2 4. 7 

1.2 2.-l 

3200 9.4 

2 9.4 

4710 470 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

< II 
< II 

< 18 

< 18 

< II 

360 

< 360 
< 360 

360 

< 360 

360 

< 360 

360 

< 360 

4040 21 

6.4 

O.l4 0.97 

26.2 21 

0 2 0.53 

< 0.53 

29500 530 

; 2 1.1 

1.2 $J 

13 2.7 

2950 II 

1.7 9.7 

6210 530 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
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l'lflDID 
COLLECT DATE 

Manganese 

Mcrtooy 

Nickel 
l'l>tossium 

Selenium 

Sodium 
Thallium 

Vanadium 
Zinc 

1 • Estimated 
Qual· Qualifier 
RL • Reponinc Limit 
U. Not detected ot specified reportinc limit 
E- Eslillllllcd since result exceeded the colibr:otion curve. 
pglkg • mk:tograms per kilogram 
m~V~<s • millicroms per kiloarom 

Ma.~inmm 

156 
0.14 

9.1 
3930 
0.74 

57S 
0.41 

28.4 
22.1 

Frcquencr 
40140 

8140 
40140 

40140 
1140 

40/40 
13/40 

40140 
40/40 

CAO-SB07·005 CAG·SB07.()10 
S/4198 S/4/98 

Result RL Qual Result RL gual 
79.4 l.S 64.2 I.S 
< 0.2 u < 0.16 u 

7.4 3.9 6.8 4.1 
1730 490 llOO 520 

< 2.S u < 2 u 
281 490 270 520 
0.32 0.99 < 0.82 u 
21 4.9 17.4 5.2 

17.9 1.9 15.3 2.1 

CAG·SB07·020 CAG·SB07-030 CAO-SB07.().10 
S/4198 S/4198 5/4198 

Rcsull RL gual Result RL g1ml Result RL Qunl 
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 3.3 4.2 
1460 SIO 1000 470 761 530 

< l.S u < 2.4 u < 2.4 u 
356 510 183 470 88.4 SJO 
0.41 0.98 < 0.94 u < 0.97 u 
18.4 l.l 9.5 4.7 10.8 5.3 
10 2.1 6.7 1.9 6.2 2.1 
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FIELDID 

COLLECT DATE 

Maxtmuo' 

C/) 
0 c 

£ 
c 
:::tl 
C/) 

c;, 

a " -· D) :::s (Q 
(I) (I) .., .. 
:E U'l 
0 0 
0 .... 

VOLATILE OJ{GANICS (~IETIIOD 8260) (IJ.glkg) 
Carbon Disu!Ode 
Chloromethane 
Methyl Ethyl Kctunc (2·Liutnnunc) 
Methyl Isobutyl Kctunc 
Toluene 

SEMIVOL,\TILE QJ{GANICS (M ETJJOD 8270) ()lg/kg) 
Bcnzo(a)anthraccnc 
BenZD(a)pyrcnc 
Llcnzo(b)lluorantl~ene 

Benzo(k)nuoranthcne 
Chryscnc 

Oi·N·Butyll'hlholatc 
Ui-N.Octylphlhalatc 
Fluuranthcnc 

l'yrcnc 

~ _. METALS (mglkg) 
(I') Aluminum D) .., 

c. 
0 
'[ 
WCI) .. 
(Q 
(Q 
CD 

Antimuoty 

Arsenic 

ll:oriuno 

llcrylliuno 

Cudmium 
Calcium 
Chromium, Total 

Cobalt 

Copper 

Iron 

Lead 
METALS (mg/kg) (continued) 

Magnesium 

22 

10 

36 

52 

6 

39 

52 
ss 
46 

51 

S60 
ISO 
69 
53 

16700 

1.1 
3.1 

1280 

0,7 

0.29 

265000 
22.6 

4.J 
12.8 

9620 

9.2 

24000 

CAG·SB08·00S 

515198 
CAG-SB08·010 

515198 
CAG·SB08-020 

5/S/98 

CAG-SB08-030 
j/)/98 

CAG·SB08·040 
SIS/98 

Fre~ _Rmoll__ RL Qual ~esult RL Quo~ Result_ RL Qunl Reslllt_ Rl. _Qual Result RL Quol 

2140 

1140 

2140 

9/40 

2/40 

1/40 

2140 
2140 
1/40 

2140 

4/40 

2140 

3/40 

3/40 

40140 

1/40 

40/40 

40/40 

40/40 

12139 

40140 

40/40 
40/40 

38/40 

40/40 

40/40 

40/40 

< II 
< 11 

< 18 

< 18 

< 11 

< 350 
< 350 
< 350 
< 350 

< 350 
< 350 

< 350 
< 350 

< 350 

10400 18 

< 5.3 

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 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

< II 

< II 
< 18 

< 18 

< II 

< 350 

< 350 

< 350 
< 350 

< 350 
< 350 

< 350 
< 350 
< 350 

8500 18 

< 5.4 
0.92 

~93 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 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

< II 

< ll 
< 18 

< 18 

< 11 

< 360 

< 360 

< 360 
< 360 
< 360 
< 360 

< 360 
< 360 

< 360 

11700 19 

< 5.6 

1.5 0.94 

221 19 
0.7 0.47 

< 0.47 

63700 470 
10.9 0.94 
3.7 4.7 
4.3 2.3 

7820 9.4 
$.6 9.4 

4880 470 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

22 II 

< II 

< 18 
< 18 

< II 

< Jro 
< Jro 
< rn 
< Jro 
< Jro 
c 3ro 
< Jro 
< rn 
< Jro 

13300 19 
1.1 5.6 

0.87 0.96 
12$ 19 

OA6 0.47 

< 0.47 
48700 470 

12.1 0.94 

2.7 4.7 

3.5 2.3 

6980 9.4 

3.6 9.6 

15300 470 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

II II 

ll 
< 18 
< 18 

< II 

< 350 

< 3$0 
< JSO 
< 350 

< 350 
270 350 

< 350 
< 3$0 

< 3$0 

5200 18 

< 5.4 

0.81 0.93 

~3.6 18 

0.22 0.45 

< 0.45 

38900 450 

6.4 0.9 
1.2 4.5 

2.3 

3420 9 

2.1 9.3 

13oo ~so 

u 
u 

,U 

u 

u 
u 
u 
u 
u 

u 
u 
u 

u 

u 
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FIEI.[)ID 

COLLECT DATE 

Manganese 
Mercury 

Nickel 
l,ulussium 

Sclcniun1 

Sodium 
Tit allium 

Vanadium 
Zinc 

J • Estitnaled 
Qual • Qualifier 
RL • Reporttng Limit 
U • Not detected at specified rcporttni limit 
E. Estimalcd since result exceeded the calibration curve. 
~g/kg m micrograms per kilograln 
mgtkg • milligrams per kilogrnm 

Mnximum 

156 

0.14 

9.8 
3930 

0.74 

515 
0.41 

28.4 

22.1 

Frcgucnc~ 

40/40 

8140 

40/40 
40/40 

1/40 

40/40 
13/40 

40/40 

40/40 

CAG·SBOS-005 
515198 

Result RL gunl 
156 1.3 
< 0.19 u 

9.4 3.5 
1930 440 

< 2.4 u 
76.3 440 
< 0.95 u 
18 4.4 

22.1 1.8 

I 
Ill 

~ 

0 
CD -CD CAG·SI308·010 CAO..SB08·0ZO Ci\G·SB08·030 Ci\G..Sl30S.O~O n -515198 515198 515198 ~15198 CD 

Result RL Qual Result RL Qual Result RL Qual Resull Rl Quo! c. 
91 1.4 115 1.4 54.4 1.4 34.9 1.4 (") 

0 < 0.2 u < 0.21 u < 0.21 u < 0.21 u 3 6.7 3.6 6.7 3.7 5.9 3.8 3.7 3.6 "0 
1960 450 E 2190 470 E 2780 ~70 E 1080 4j0 E 0 -f 

c II) < 0.46 u < 0.47 u < 0.48 u < 0.46 u )> ::I 0" 
202 450 E 358 470 E 302 470 E 142 450 E 0 c. (6" 
0.18 0.92 0.31 0.94 0.25 0.96 < 0.93 u (") Ill w 

Q 3' ...a. 16.9 4.5 !8.4 4.7 18.5 4.7 10.8 4.5 I 
1.8 Ch ...a. 16.3 20.8 1.9 14.8 1.9 7.6 1.8 0" c 

0" 
Ill 
c 
;. 
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CD 
Ch 
0 
(ij 
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Maximum Residential Soil 
Detected MSSL Frequency of Estimated Risk 

Frequency Field Sample ID Concentration Concentration111 Exceeds Exceedance of 
Chemical Detected for Mnxirnum Hit !mg.lke) Qunl ~"'~!!) MSSL? MSSL Excess Cnncer:l 
VOLATILE OltGANICS 

Methyl Ethyl Ketone (2-Uutanonc) 1/8 CAG-SDOI-002 0.038 6,900 
Methyl Isobutyl Ketone 318 CAO-SBOI-Q02 0.074 750 
Toluene 3/8 CAO·SBOI-002 0.006 520 

METALS 
Aluminum 8/8 CAG·SBOS-002 21300 75,000 
Beryllium 818 CAO·SB06-002 0.94 ISO 
Chromium 818 CAG·SB04-003 20.6 210 
Iron 8/8 CAG-SBOS..Q02 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-5806-002 13.8 1,500 
Vanadium 8/8 CAO-SBOS-002 32.6 S20 
Zinc 8/8 CAG-SBOS-002 42.6 E 22,000 

Total Exee.ss Cancer Rl5kt•J 
Hazard lndex151 

1'1 EPA Region Media-Specinc Screening Levels for Residential Soil (EPA 1998) 
tll These chemicals are known carcinogens. Excess Cancer Risk • Maximum Detected Concentration/MSSL•t x 10 ... 
tll·n""e chemicals arc nonc:arcinogcns. Hazard Quotient • Muimum Detected Conccntralion/MSSL • I .0. 
'''Total Excess Cancer Risk • Swn of all excess cancer risks at the site. 
"' Hazard Index • Sum of all hazard quotients at the she. 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

• Lead docs not have an EPA-established toxicity factor; tl••n:forc, a MSSL has not been calculated for it. The concentration pre5ented as the MSS[. for lead is based on an EPA exposure model (EPA 1994). 
mg/kg • milligrams per kilogram 
•• The MSSL for toluene is based on a soil saturation concentration and not based on risk. 

6.27E-09 
9.81E·08 

IE-07 

Thcrcfon:, a potential risk from t~e chcnllcals could not be estimated using the MSSLs. A MSSL calculated based on risk would be higher tlt3n the satuntion concentration; therefore, the exclusion ofUlese chemicals from the cumulative risk estimate is not likely to signilicantly affect the conclusions of tlte risk screening evaluation. 

Hn7.nrd Quotient'" 

0.000006 
0.000099 .. 

0.28 
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Maximum Detected Residential Soil MSSL Estimated Risk 
FreqUI .. "llCY Field Srunple ID 

Chemical Detected for Maximum Hit 
VOLATJLE ORGANICS 

Curbon Disullidc 2140 CAG·SBOK..OJO 
Cltlorometltanc 1/40 CAG·SB01..010 
Methyl Ethyl Ketone (2-Butanone) 2140 CAG-SBOJ..OlO 
Medtyllsobulyl Ketone 9140 CAG-SBOJ..040 
Toluene 2/40 CAO·SB03..00G 

SEM!VOLATILE ORGANICS 
Bc:nzo( 11 )anUUllcene 1/40 CAG·SB04..006 
Benzo(11)pyrene 2140 CAG·SB04..006 
Benzo(b )fluoranthenc: 2140 CA0-8B04-006 
13t.11W{k)lluorunthene 1/40 CAG·SB04..00G 
Cluysene 2140 CA0-8ll04..00G 
Di-n-butylphUtulalc 4140 CAG-8801-030 
Di-n-octylphthalate 2/40 CAG-8804..011 
FluoranU1ene 3/40 CAG-8804..006 
Pyrenc 3/40 CAO·S804..011 

METALS 
Aluminum 40/40 CAG-8B06..010 
Barium 40/40 CA0-8807..005 
Chromiwn 40/40 CA0-8002..020 
Copper 38140 CAG-8802..040 
Lead 40/40 CA0-8807-005 
Mereu!! 8140 CA0-8803-031 

Total Excess Cancer Risk\S/ 
Ha7.nrdlndcx('> 

Cll EPA Region Media..Spe..ili~ Screening Levels for Residential Soil (EPA 1998) 
1' 1 EPA Region Media-Spe••ilic Screening Lcvelslilr lndulllrial S<>il (EPA 1998) 

Concenlrotion 

~mglkal gun! 

0.022 
0.01 

0.036 
0.052 
0.006 

0.039 
0.052 
o.oss 
0.046 
O.OSJ 
0.56 
0.15 
0.069 
0,053 

16700 
1280 
22.6 
12.8 
9.2 
0.14 

'·'1'111C11c ~.:hcmicab are knuwn carcinot;ens. E.w .. scancer Riok *Maximum DetectedConccntralion/MSSL•J ~10-6. 
"''llocoo cltcmicnl• are ""'"-urcinogcns. llazard Quotient• Mnximum !Altccled Concenln•tion/MSSL* 1.0 . 1' 1 Total Ex.:ess Can•-er Rbk • Sum of all excess Qllnoer risb at the site. 
l••nmnllndex • Sum of all hazard quotients al the site. 
•• Tite MSSL for toluene is bued on a soil sallll'llliun coro;entrulion and not based on risk. 

Coucentratiou<n Exceeds 

~'"~!!~ MSSL'/ Excess CnncerO> 

350 NO 
1.2 NO 8.33£-09 

6900 NO 
750 NO 
520 NO 

0.56 NO 6.96E-08 
0.056 NO 9.29E-07 
0.56 NO 9.82E-08 
5.6 NO 8.21E-09 
56 NO 9.11E-IO 

ssoo NO 
1100 NO 
2000 NO 
1500 NO 

75000 NO 
5200 NO 
210 NO I.OSE-07 
2800 NO 
400 NO 
22 NO 

lE-06 

TI1erefore, a polential risk li'orn doeso chemicals ~"Quid not be cslimaled wing d.e MSSL... A MSSL cal"llated base~ on risk would be higher than d1e saturation concentrnlion; therelilre, the exclusion ofdocse .:hemicab from the cumulative risk estimate is nul likely lo signiticantly aJih1 U1c ,'OIICIU$ions ofd1e risk s.-rcening CVllluation. mgikg • milligrams per kilogram 
••• The MSSL is llllllllimu.:O allowable concentration and nol bucd on risk. Therefore, a potential risk frQIIl Otcse chemicals could not be cslimaled using the MSSLs. A MSSL calwlalcd buod on risk would be ~:Riter than Uoe MSSl.. The excluaion of these chemicals (rom the oumulative risk cslimate is not likely lo significantly all'ect dte c:oncluslons ofdtc risk IICfOCIIing evaluation. 
• Lead U.... nut have an EPA-established toxicity lioctor; therefore, a MSSL has not be•n calculated lilr il. Tioe conceutrntion prr .. uled as lhe MSSL r~r lead is based on •n EI'A C>.JIOI'Uremodel (EPA 1994). . 
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i ill • "' • LOCATION Ill FIELD ID CAH·SBO 1-002 CAH·SB02·002 CAH·SB03·002 CAH·SB04·002 

~ COLLECT DATE S/1198 S/2198 512/98 512198 
Maximum Fre9ucnc~ Result RL Qual Result RL Qual Result RL ~al Result RL Qual 

VOLA TILE ORGANICS (METUOD 8160) (Jl&/111) 
McU!yllsobutyl Ketone (4·MeUIYI·2·Pcntanone) 17 116 < 20 u 17 19 J < 18 u < 20 u 
Toluene 4 116 < 12 u < 12 u < II u 4 12 J 

(J) SEMIVOLATILE ORGANICS (1\IETIIOD 8170) (JJI:fkg) 
0 Di·N..Qctytphthalate 40 1/6 40 370 < 380 u < 360 u < 390 u c rt:STICIDESIJ'CD (pl:fJ<e) ... c n DOE ( l,l·bis(Chlorophenyt)·2,2·Dichloroethenc) 10.7 J 216 < 7.4 u 4.1 3.8 10.7 1.9 < 7.7 u CD CD DDT ( l,l·bis(Chlorophcnyl)·2,2,2· TrichlorocU1ane) 2.1 J 1/6 < 7.4 u < 3.8 u 2.1 7.2 J < 7.7 u -.. 

CD c: IIIETALS (m&fkg) 
(') 

Aluminum 17400 616 11800 2.7 17200 22 11500 21 9060 21 -::0 CD 
(J) Antimony 3.8 116 < 1.2 u < 6.6 u < 6.4 u < 6.2 u Q, 

G) Arsenic 3.9J 616 2.2 0.22 2.5 1.9 2.4 1.6 2.8 2.2 (") 
Barium 97.1 616 74.2 0.019 92.8 22 72.7 21 63.8 21 0 i. ., lleryllium 0.77 616 0.48 O.oJ 0.76 0.55 0.52 0.53 J 0.45 O.S1 J 3 -i :::s I» Codmium 0.28 3/6 0.25 0.14 < 0.55 u 0.15 0.53 J 0.28 0.51 J "C I» CD (Q 
Calcium 4870 616 4870 2.8 3090 550 2830 530 2330 510 )> 0 0" ... CD 

0 c CD' :E ...lo. Chromium, Total 12,9 616 9.9 0.63 12.4 1.1 9.2 1.1 8.1 I (") :::s 
Cobalt 5.2 616 3.1 0.29 5.2 5.5 J 3.7 5.3 J 3.3 5.1 J Q. CN 0 0 

:::t: !II N D 0 .... Copper 8.7 616 6.2 0.21 8.2 2.8 6.2 2.7 5.1 2.6 I ~ Q. N :::s ...lo. 
~ :;: Iron 12900 616 9190 0.53 12500 II E 9450 II 8600 10 I» 
~ Lead 20.3 616 20.3 0.45 8 0.28 9.7 16 J 7.3 II J (J) Dl 

Magncsiwn 2540 1510 :UIO 1590 1280 c ... 616 2.2 550 530 510 l:;! Q. ;. &1 Manganese 210 E 616 152 0.089 210 1.7 E 160 1.6 E 147 u E :I (") Mercury O.Q7 216 < 0.041 u < 0.19 u < 0.21 u < 0.2 u (') :I 
0 -< CD I" Nickel 10.6 616 7. I 0.36 10.6 4.4 1.5 4.2 6.5 4.1 ~ Q. l'otnssium 2910 616 2080 II 2670 550 1980 330 1720 510 (J) "' CD 

2. I~ ~ Sodium 188 616 24.1 2.6 32.6 550 J 37.1 530 J 22.2 510 J :I ...lo. 
Thallium 0.36 3/6 0.21 0.2 < 0.94 u 0.82 u < 1.1 u iii @' co < 

[ co Vanudium 21.9 616 19.2 0.2 26.4 5.S E 19.) 5.3 18.3 S.l 
iil co Zinc 31.9 E 616 27.2 ().43 E 31.2 2.2 23.8 2.1 19.6 2.1 '0 

'" J ~Estimated 
-g. Quul • Quutincr Q. 

~ RL"' Reporting Limit 

~ U • Not detected at spccilicd reporting limit 

~ 
E • Estimated since result exceeded <:4libration curve 
J.lg/kg • Microgram per Kilogram 

0 rng/kg'" Milligram per Kilogram ~ ... tc IU I 

=' N -00 
CD 0'1 
en 



; ~~~ -FIELD ID CAH·SB05..()02 CAH·SB06·002 .. 
COLLECT DATE 5/2198 5/2198 Plil 

Maximum Frequency Resull RL Qual Result RL Qunl I 
VOLATILE ORGANICS (1\lETIIOD 8260) (!Jglkg) ~ 

Methyl Isobutyl Ketone (4·Mcthyi·2·Pcntanone) 17 116 < 18 U < 22 U 
Toluene 4 116 < II U < 13 U 

SEI\IJVOLATILE OHGANICS (I\IETIIOIJ 8270) (llg/kg) 
Di-N-Octylphthalalc 40 116 < 360 U < 440 U 

l'ESTICIDESIPCB (Jig/kg) 
g> ODE (1,1-bis(Chloropheny1)·2,2-Dichloroethcnc) 10.7 J 216 < 7.2 U < 8.7 U · 
c DDT(I,I-bis(Ollorophcnyi)·2,2,2-Trichloroetllane) 2.1J 1/6 < 7.2 U < 8.7 U C 
~ METALS (mg/kg) CD 
~ Aluminum 17400 6/6 16300 20 17400 25 tD 
c: Antimony 3.8 1/6 < 5.9 U 3.8 7.5 J ;. 
::0 Arsenic 3.9 J 616 3.9 1 J 2.9 1.2 C. en Barium 97 .I 6/6 91 20 97.1 25 (") 
~ Beryllium 0.77 6/6 0.73 0.49 0.77 0.62 ~ 
~- "tJ Cadmium 0.28 3/6 < 0.49 U < 0.62 U "tJ ';} 
; ~ Calcium 4870 6/6 3430 490 2430 620 )> g 0" i: ~ Chromium, Total 12.9 6/6 12 0.98 12.9 1.2 g 5_ ~ 
0 0 Cobalt S.2 6/6 5.1 4,9 4.8 6.2 J ::I: en ~ 

1? &_ ..., Copper 8.7 6/6 7.8 2.5 8.7 3.1 :i' ~ 
~ :E N Iron 12900 6/6 12500 9.8 12900 12 en 1:11 
~ ~ Lead 20.3 6/6 8.7 10 J 9.7 11 J c 
~ C. Magnesium 2540 6/6 2170 490 2540 620 Er g ~ Manganese 110 E 6/6 200 I.S 204 1.9 £ 
I~ ~ Mercury 0.07 216 0.04 0.17 J 0,07 0.25 J en 
~ weD Nickel 10.6 6/6 10 3.9 10.5 S · !2. 1~ ~ Potassium 2910 6/6 2470 490 2910 620 Cii 
~ :g Sodium 188 6/6 188 490 J 126 620 
~ CO Thallium 0.36 3/6 0.27 I J 0.36 1.2 · i Vanudium 27.9 6/6 25.6 4.9 27.9 6.2 
~ Zinc 31.9 E 6/6 28.9 2 E 31.9 2.5 E 
~ J = Estimated 
~ Quul =Qualifier 
~ RL = Reporting Limit i U • Not detected at specified reporting limit 

E = Eslimoled since result exceeded calibration curve ";;: 
tp ~1g/kg =Microgram per Kilogram =" 
N -~ mg/kg • Milligram per Kilogram :J 
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FIELOID 
COLLeCT DATE 

VOLATILE OI!GANICS (METIIOD 8160) (Jl&'ki) 
2-IICXOIIO<IC 

Benzene 
Melhyl Ethyl Ketone (2·Bulanone) 
Methyl Isobutyl Ketone (4·Melhyl·2·1'enlanone) 
Tolua1c 

S~MIVOLATIL~ OKGANICS (ME1'1101>8270) (pg/1<8) 
Uenzyl Oulyl Phtholote 
Di·N·DIIIyl Phlhllato 

PESTICIDF.51PCU (pefkll) 
01>1: 

~n;r ALS (10&/k&} 
AJuminurn 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromiunl, Total 
Cobalt 
Copper 
Iron 
lead 
Magnesium 
MDUf,BJlQC 

Mercury 
Nickel 
l'ulASsi.um 
Soc.lium 
Thallium 
Vanadium 
7.ine 

J .. -EStiilll-led 
Qual ·Qualifier 
RL • Rcportin& Uonit 
U .. Not cklecled at specified rcportin& limit 
E • Estimated since resuh exceeded the calibration curve 
~efk&• Micro1rom per Kilo(lam 
mefk& • Milli&r•m per KiloVo>Jn 

CAH·SBO 1·005 
l/1/98 

CAH·S80 I-'ll 0 
lll/98 

CAH·S801.020 
511198 

CAH-5801·030 
511198 

CAH-5801410 
511198 

CAH-5802.005 
512198 

M:txi~num Freq,1cncy Result RL Quol Result RL Qual Rcsull RL Qual Resuh R~ Qmll Result RL Qu"DI Rc:suh RL Qu:d 

4 

37 
66 
22 

16 
IS 

3.6 

17500 
1.8 
3.1 

2240 
0.7l 
0.4 

312000 
24.1 
s.3 
9 

12700 
II.J 

11500 
190 
0.34 
11.6 
2840 
341 
0.35 
25.9 

3l.4 E 

1130 
1130 
3130 
5130 
5130 

1130 
1130 

1/JO 

)0130 
1/JO 

30130 
30/30 
30130 
7130 

30130 
30130 
30130 
27/30 
30/30 
30130 
30130 
30130 
7/JO 

30130 
30130 
30130 
3/JO 

30130 
30130 

< 
< 
< 

< 
< 

3.6 

14600 
< 

2.5 
81.6 
0.67 

< 
9430 
11.4 
4.3 
9 

10700 
10.2 

2170 
lSI 
0.34 
9.4 

2490 
41.2 

< 
20.9 
35.4 

21 
13 
21 
21 
13 

420 
420 

0.83 

24 
7.1 
2.4 
24 

0.59 
0.59 
590 
1.2 
5.9 
2.9 
12 
12 

590 
1.8 

0.24 
4.7 
590 
590 
1.2 
5.9 
2.4 

u 
u 
u 
u 
u 

u 
u 

u 

u 

J 
u 

E 

< 

2J 
41 

< 
< 

< 

13000 

2.8 
736 
0.65 

< 
ISJOOO 

20 
3.5 
4.9 

7790 
4.5 

5110 
92.8 
0.16 
7.5 

2150 
192 
< 

20.9 
22.3 

24 
14 
24 
24 
14 

470 
470 

0.94 

25 
7.5 
2.8 
25 

0.62 
0.62 
6200 
1.2 
6.2 
3.1 
12 
12 

620 
\.9 

0.23 
s 

620 
620 
1.2 
6.2 
2.5 

u 

u 

u 
u 

u 

u 

u 

J 
u 

< 
< 

< 

< 

7Jl0 
< 
1.6 
133 
0.37 

81500 
10.8 
2.4 
2.6 

5060 
3.2 

3170 
58 

0.04 
5.7 

1570 
120 
< 

15.2 
14.2 

20 
12 
20 
20 
12 

400 
400 

0.8 

24 
7.2 
2.3 
24 
0.6 
0.6 

6000 
1.2 
6 
J 
12 
II 

600 
1.8 

0.22 
4.8 
600 
600 
1.1 

2.4 

u 
u 
u 
u 
u 

u 
u 

u 

u 
J 

J 

u 

J 
u 

E 

< 
< 
< 
< 

< 

< 

5790 
< 
1.3 

90.6 
0.23 

111000 
12.8 
1.2 
2.3 

3520 
l 

9250 
21.2 

< 
4.1 
1020 
166 

21.2 
1.7 

18 
II 
II 
18 
II 

370 
370 

0.73 

19 
5.8 
l.l 
19 

0.49 
0.49 
4900 
0.97 
4.9 
2.4 
9.7 
10 

490 
I.S 
O.l 
3.9 
490 
490 
I 

4.9 
1.9 

u 
u 
u 
u 
u 

u 
u 

u 

u 
J 

J 
u 

u 

J 
u 

18 
< II 

18 
18 
II 

350 
350 

0.7 

6000 19 
< l.l 

1.2 1.9 
31.4 19 
0.24 0.48 
< 0.48 

l7l00 480 
8 0.97 
1.6 u 
< 2.4 

3360 9.7 
2.9 9.2 

5300 480 
37.6 u 
0.16 0.2 
3.5 3.9 

1200 480 
Ill 480 
< 0.92 

ll.6 4.8 
9.3 1.9 

u 
u 
u 
u 
u 

u 
u 

u 

u 
J 

J 
u 

J 
u 

J 
u 

E 

19 
< II 
37 19 
59 19 
< II 

< 370 
)70 

< ).7 

16000 21 
< 6.2 

2.l 2 
89.2 21 
0.74 0.52 
< O.S2 

28900 SlO 
13.1 I 
5.3 5.2 
8 2.6 

11200 10 
8.3 0.31 

2960 520 
174 1.6 

0.21 
11.1 4.2 
2660 $20 
40.7 520 
O.Jl I 
22.3 5.2 
28.9 2.1 
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1'11'1.1) Ill 
COI.l.ECT DATE 

VOLATILI-.: OI!GANICS (METIIOU 8260) (pglkg) 
2·11cxanonc 
Benune 
Metl1yl Ethyl Ketone (2·Bu\Dllone) 
MeU1yllsobutyl Ketone (4-Mcthyi-2-Pentanone) 
Toluene 

SF.~IIVOLATlLE Ol\GANICS (ME'IliOD 8l70) (pgtkg) 
Benzyl Butyl PhU1alate · 
Di-N-Butyl Phthalate 

PESTICIDESII'CU (jli/kg) 
ODE 

~11-.:TALS (mglkg) 
Aluminum 
Antimony 
Arsenic 
Oarium 
Beryllium 
Ca~111ium 

Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lea~ 

Magnesium 
Manganese: 
Mercury 
Nickel 
l'otassium 
So~ium 

·n,allium 
Vanadi,um 
Zinc 

J - Estimated 
Qual ·Qualifier 
RL • Rcpor1inc Limit 
U- Not dcte<:tcd at specified rcpor1ing limil 
ll • Estimated since result exccc~c~ the colibralion curve 
Pcfk& • Mic:rovam per Kiloll'am 
onglkc • Millisran1 per Kitosmon 

Ma~inmm l'requcncy 

7 
4 
37 
66 
22 

16 
IS 

3.6 

17500 
1.8 
3.1 

2240 
0.7S 
0.4 

312000 
24.1 
S.3 
9 

12700 
11.3 

11500 
190 
0.34 
11.6 

l840 
348 
0.35 
25.9 

35.4 G 

1130 
1/30 
3/30 
5130 
5/30 

1/30 
1130 

1130 

30130 
1130 

30/30 
30/30 
J0/30 
7130 

30/30 
J0/30 
30/30 
27130 
J0/30 
J0/30 
30130 
30/30 
7/30 

30/30 
301)0 
30/30 
3/30 

30130 
30/30 

CAII·Sl302·01U 
512198 

CAH·SB02-020 
S/2/98 

Result RL Qual Result RL Qual 

< 18 
< II 
< 18 

18 
6 II 

< 360 
< 360 

< 3.5 

10SOO 19 
< 5.6 

2.4 
159 19 
0.52 0.47 

< 0.47 
123000 4700 

15.1 0.94 
3.3 4.7 
4 2.4 

6650 9.4 
5.6 0.3 

3660 470 
95.8 1.4 

< 0.15 
6.4 3.8 

1900 470 
180 470 
< I 

18.2 4.7 
18.3 1.9 

u < 20 
u < 12 
u 34 20 

66 20 
22 12 

u < 390 
u < 390 

u < 3.9 

9660 20 
u < 6.1 

1.4 2.2 
186 20 
0.4 0.5 

u < o.s 
97500 sooo 

12.4 I 
1.9 s 
2.7 2J 

E 5590 10 
4 0.33 

SJOO SOO 
E 55.3 1.5 
u < 0.23 

4.6 4 
t840 500 

J 149 soo 
l} < 1.1 
E 18.4 S 

15.8 2 

u 
u 

u 
u 

u 

u 

J 
u 

ll 

E 
u 

J 
u 
ll 

CAH-SD02·0JO 
512198 

CAH-SB02-040 
512198 

CAI-I-SB03-005 
512198 

Result RL Qual Result RL Qual R<sult RL Qual 

< 19 u < 18 
< II U < II 
< 19 u < 18 
14 19 J < 18 
< II U < II 

< 3~0 u < 370 
< 370 u < 370 

< 3.7 u < 3.7 

6720 21 4610 19 
< 6.3 u < 5.7 

1.4 2 1.2 2 
386 2t 43.3 19 
0.26 0.53 J 0.17 0.47 

< O.S3 u < 0.47 
125000 $300 56700 470 

12 1.1 7.1 0.95 
5.3 J 1.1 4.7 

< 2.6 u < 2.4 
3500 ll E 3110 9.S 
2.8 0.3 2.1 0.29 

10000 530 6510 470 
31.1 1.6 E 30.3 1.4 
< 0.2 u < 0.19 

3.4 4.2 J 3.2 3.8 
1220 530 1010 470 
IS7 530 126 470 
< I u < 0.98 

17.7 5.3 E 11.8 4.7 
9.5 2.1 7.6 1.9 

u 
u 
u 
u 
u 

u 
u 

u 

u 

J 
u 

J 
u 
E 

E 
u 
J 

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 
1920 480 
7.5 0.95 
2.7 4.8 
5.1 2A 

7630 9.5 
11.3 20 
1370 480 
126 1.4 
< 0.21 

5.6 3.8 
1880 480 
22 480 
< 

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.I)ID 
COLLECT DATI; 

\'OLATILt: OltGANICS (1\lt:TIIOD 8260) (Jig/kg) 
2-Hcxanone 
Benzene 
Methyl Ethyl Ketone (2-Butanone) 
Methyl Isobutyl Ketone (4-Mcthyl-2-rentnnone) 
T4.ttucnc 

St:MI\'OI..ATILt: OJtGANICS (~Jt:TIIOD 8170) (Jig/kg) 
Benzyl Butyl Phthalate 
Di·N-Butyl Phthalate 

PESTJCIDt:SIPCD (Jig/kg) 
DOE 

1\lt:TALS (rng/kg) 
Aluminum 
Antimony 
Arsenic 
DQriurn 
llcryllium 
Cadmium 
l:nlcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lend 
Magncsiun1 
Manguncsc 
Mercury 
Nickel 
1)0\ossium 
Sodium 
Thallium 
Vanadium 
Zinc 

J • E5timated 
Qual • Qualifier 
RL· Rcportin;limit 
U • Not detected at specified reponing limit 
E • Estimated since reSirlt exceeded tl1c calibration curve 
t•Gika• Microvam per Kilogram 
mJ!II;g • Millit:n~m per Kilogram 

Ma.ximum Frcgucncy 

4 
37 
66 
22 

16 
15 

3.6 

l7SOO 
1.8 
3.1 

2240 
0.75 
0.4 

311000 
24.1 
5.3 

12700 
11.3 

11500 
190 

0.34 
11.6 
2840 
348 
0.35 
25.9 

35.4 E 

1130 
1/30 
3130 
5130 
5/30 

1/30 
1/30 

1/30 

30/30 
1/30 

30/30 
30/30 
30/30 
7130 

30130 
30130 
30130 
271)0 
301)0 
30/30 
30/30 
J0/30 
7/30 

JO/JO 
JO{)O 
30/JO 
3/30 

30/JO 
30/JO 

CAII·SI30)·0 I 0 
512198 

Resull RL Qunl 

< H 
< 11 
< H 
< H 
< 12 

< 400 
< 400 

< 7.9 

11700 23 
< 7 

2.8 2.1 
351 23 
0.55 0.58 
O.J 5.8 

181000 580 
18.5 1.2 
3.2 5.8 

2.9 
7670 12 
6.4 10 

4800 $80 
97, I 1.7 
< 0.23 

7.1 4.7 
2230 580 
272 580 
< I 

22.4 5.8 
22.5 2.3 

u 
u 
u 
u 
u 

u 
u 

u 

u 

G 
u 

J 
u 

CAH·SI303·020 
5/2/98 

CAH·SI303-0JO 
S/2/98 

Rcsull RL Qunl Result RL Qual 

< 20 
< 12 
< 20 
< 20 
< 12 

< 410 
< 410 

< 8.1 

9800 23 
< 6.9 

1.2 2.4 
412 23 
0.36 0.58 
< 5.8 

126000 580 
IS 1.2 
2.2 5.8 
2.1 2.9 

5670 12 
3.9 12 

8830 580 
47 1.7 
< 0.22 

5.4 4.6 
1890 580 
265 580 
< 1.2 

24 5.8 
14.7 2.3 

u < 19 
u < 12 
u < 19 
u < 19 
u < 12 

u < 390 
u < 390 

u < 7.7 

10600 22 
u < 6.7 
J 1.6 2.2 

2240 22 
J 0.3 I 0.56 
u 0.17 5.6 

97100 560 
13.9 1.1 
2.4 5.6 
2 2.8 

5670 II 
2.8 II 

11500 560 
E 38.7 1.7 
u < 0.2 

5.6 4.4 
1930 560 

J 216 560 
u < 1.1 

23 5.6 
12.5 2.2 

u 
u 
u 
u 
u 

u 
u 

u 

u 
J 

E 
u 

J 
u 

CAH·SBOJ-040 
S/2/98 

CAH-SB04 -005 
5/2/98 

Resuli RL Qual Rcsull RL Qual 

< 18 
II 

< 18 
< 18 
13 II 

< 360 
< 360 

< 7.1 

4700 20 
< 5.9 
1.2 1.6 
72 20 

0.16 0.49 
< 4.9 

11:5000 490 
II 0.98 
1.3 4.9 

2.S 
2860 9.8 

1.9 8.1 
9610 490 
25.5 1.5 
< 0.19 

3.3 3.9 
915 490 
91.5 490 

< 0.81 
13.8 4.9 
9 2 

u < 18 
J < II 
u < 18 
u < 18 

< II 

u < 370 
u 15 370 

u < 7.3 

17500 20 
u < 5.9 
J 3.1 

210 20 
J 0. 73 0.~9 

u 0.2 0.49 
22000 490 
12.9 0.99 
4.6 4.9 
7.9 2.5 

12000 9.9 
10 9.9 

2700 490 
E 155 U 
u < 0.2 

10.6 3.9 
2720 490 

J 69.3 490 
u < 0.99 

24 4.9 
29.1 

u 
u 
u 
u 
u 

u 
J 

u 

u 

E 
u 

J 
u 
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FIELDID 
COLLECT DATE 

VOI.ATJU; ORGANICS(MI::TIIOD 8260) (lag/kg) 
2-1-lcxanonc 
Benzene 
Methyl EUayl Ketone (2·Butanonc) 
Methyl Isobutyl Ketone (4-Mcthyl-2-J>entanonc) 
Toluene 

SEMI VOLATILE 01\GANICS (METIIOD 8270) (flg/kg) 
Benzyl Butyl Phthalate 
Di·N·Butyl Phthalale 

I'ESTICJDES/PCD (pWkg) 
ODE 

Mt:rALS (mGfklll 
Aluminunt 
Antimony 
Arsenic 
Oarium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesham 
Manganese 
Mercury 
Nickel 
Potassium 
Sudium 
'11aallium 
Vanadium 
Zinc 

) • EStimated 
Qual • Quaalifocr 
RL ·Reporting Limil 
U • Not detected at specified reporting limit 
E • Estimaled since result exceeded the calibration curve 
Jag/kg • Microgram per Kilogram 
anglkg • Milli11r•m per Kilogman 

Maximum Frequency 

4 
37 
66 
22 

16 
IS 

3.6 

17500 
1.8 
3.1 

2240 
0.15 
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 

1/30 
1130 
3/30 
5130 
5130 

1/JO 
1/30 

J/30 

30/30 
1/30 

30130 
30130 
30/30 
7130 

30130 
30130 
30130 
27/30 
30130 
30130 
30130 
30130 
1130 

30130 
30/30 
30/30 
3/30 
30130 
30130 

CAH·SB04-0IO 
512/98 

CAH·SB04·0l0 
512198 

Resull RL Qual Resull RL Qual 

< 18 
< II 
< 18 
< 18 
< II 

< 350 
< 350 

< 

15800 19 
1.8 5.8 
2.6 1.9 
686 19 
0.75 0.48 
0.4 4.8 

105000 480 
IS.S 0.96 
3.5 4.8 
4.8 2.4 

9090 9.6 
5.9 9.4 

4340 480 
113 1.4 
< 0.19 

8.4 3.9 
2280 480 
149 480 
< 0.94 

22.9 4.8 
23.1 1.9 

u 
u 
u 
u 
u 

u 
u 

u 

E 
u 

) 

u 

< 18 
< II 
< 18 
< 18 
< II 

< 360 
< 360 

< 7.1 

7860 20 
< 6 

1.8 1.9 
217 20 
0.4 0.5 

0.21 
19500 500 
10.6 I 
2.4 5 
2.4 2.5 

5870 10 
3.9 9.5 

3500 500 
81.8 I.S 
< 0.19 

5.5 4 
1960 500 
219 500 
< 0.95 

14.3 5 
16.3 2 

u 
u 
u 
u 
u 

u 
u 

u 

u 
J 

E 
u 

u 

CAH·SB04-0JO 
512198 

CAH-SB04·040 
S/2198 

CAH·SBOS·OOS 
512198 

Result RL Qual Result RL Qual Resull RL Qual 

< 18 
< II 
< 18 
< 18 

II 

< 360 
< 360 

< 7.1 

9530 19 
< 5.8 

2.1 1.8 
447 19 
0.4 0.48 
< 4.8 

118000 480 
14.7 0.96 
2.6 4.8 
3.1 2.4 

5160 9.6 
4.2 9.2 

9530 480 
11.2 1.4 
< 0.19 

5.1 3.9 
2150 480 
241 480 
< 0.92 

18.2 4.8 
15.6 1.9 

u 
u 
u 
u 

u 
u 

u 

u 

) 

u 

E 
u 

J 
u 

< 18 
< II 
< 18 
< 18 
< II 

< 360 
< 360 

< 7.1 

6460 19 
< 5.1 

1.6 1.9 
372 19 
0.25 0.47 
0.13 0.47 

37400 470 
6.8 0.95 
1.4 4.7 
2.4 2.4 

3780 9.5 
2.3 9.6 

8930 470 
33.4 1.4 

< 0.21 
4 3.8 

1390 470 
102 470 
< 0.96 

IS.! 4.7 
9.1 1.9 

u 
u 
u 
u 
u 

u 
u 

u 

u 
J 

E 
u 

) 

u 

< 21 
< 13 
< 21 
< 21 
< 13 

< 430 
< 430 

< 8.5 

16900 24 
< 7.2 

2.7 1.1 
103 24 
0.74 0.6 
< 0.6 

10200 600 
13.2 1.2 
4.8 6 
8.6 3 

12700 12 
7.8 II 

2700 600 
190 1.8 
< 0.24 

11.6 4.8 
2840 600 
127 600 
0.3 1.1 
25.9 6 
29.2 2.4 

u 
u 
u 
u 
u 

u 
u 

u 

u 

u 

u 
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FIEI.lJ ID 
COI.LE(."I' Dtli'E 

VOIAriLt: OHGANICS (METII01l8260) (llg/kR) 
2-llcxanone 
lJCIIlCIIC 

Methyl Eth)·l Ketone (2-Butanone) 
Methyl Isobutyl Ketone (4-Methyl·2·1'<:ntanone) 
Toluene 

SI(~IIVOIAI'II.E OIIGANICS (~IETII01l8270) (pJ:Ikg) 
llcnzyl 13utyll'htludatc 
Di-N-Butyl Phthalate 

rt:STrcmESJrcu (p&fkgl 
ODE 

~II':'I'AI.<; (m"lk.:) 
Aluminum 
Antimony 
Arsenic 
Uarium 
llcf}11ium 
CuUmium 
L'ulcium 
Ouomium, TutGI 
Cobalt 
Copper 
Iron 
Lead 
Ma;ncsium 
Manganese 
Mercury 
Nickel 
rutassium 
Sodium 
Thallium 
V;madium 
Zinc 

J - Estimated 
Qual • Qualilicr 
IlL- Reporting Limit 
U - Not dctccll.-d ot spo:cilicd reporting limit 
E ~ Esti1ru1tcd >inco rosullcxc,tdcd the calibmtion curv' 
~;Ike • Mlcro;nun ~cr Kilogram 
m;;/1\g • Milli;r&ml per Kilugrum 

Ma"inunn Frequency 

4 
37 
66 
22 

16 
IS 

3.6 

17500 
1.8 
3.1 

2240 
0.75 
0.4 

312000 
24.1 
S.3 
9 

12700 
IU 

11500 
190 
0.34 
11.6 
2840 
348 
0.35 
25.9 

35.4 E 

1130 
1130 
3130 
S/30 
5/JO 

1130 
1130 

1130 

30130 
1130 

30130 
30130 
30/JO 
7130 

30130 
30130 
30/30 
27130 
30130 
30130 
30130 
30130 
7/30 

30130 
30/30 
30130 
3130 

30/30 
30/30 

CAI-1-SllOS-010 
512/98 

Result RL Qual 

< 18 
< 11 
< 18 
< 18 
< II 

< 360 
< 360 

< 

3780 19 
< 5.8 

1.8 
345 19 
O.IS 0.49 

< 0.49 
312000 490 

24.1 0.97 
1.4 4.9 
2.3 2.4 

2070 9. 7 
I.S 10 

3870 490 
18.1 1.5 
0.06 0.2 

4 3.9 
780 490 
210 490 
< I 

4.9 
6.1 1.9 

u 
u 
u 
u 
u 

u 
u 

u 

u 

u 

J 
u 

E 

CAII·SBOS-020 
S/2198 

Result RL Qunl 

< 19 
< 11 
< 19 
< 19 
< II 

< )10 
< 370 

< 7.3 

9850 20 
< 6 

1.4 I 
134 20 
o.39 o.; 

< 0.5 
107000 500 

13.6 0.99 
1.8 s 
2.2 2.5 
mo 9.9 
3.4 10 

6950 500 
52.1 I.S 
< 0.21 

5.2 
1960 500 
334 500 
< I 

24.4 s 
13.8 2 

u 
u 
u 
u 
u 

u 
u 

u 

u 

J 
u 

u 

J 
u 

E 

C AH·SBOS-030 
l/2198 

CAH.SB0$-040 
512198 

CAH·SBOb-005 
512198 

Rcsull RL Qual Resull RL Qual Result RL Qual 

< 18 
< 11 
< 18 
< 18 
< II 

< 360 
< 360 

< 7.2 

6650 21 
< 6.4 

1.3 0.92 
229 21 
0.24 0.53 

< O.SJ 
II 5000 530 

14 1.1 
2 5.3 

2.2 2.6 
3840 II 
2.1 9.2 

6210 530 
43.9 1.6 
< 0.19 

4.3 4.2 
1290 S30 
202 530 
< 0.92 

16.7 5.3 
10.1 2.1 

u < 18 
u < 11 
u < 18 
u < 18 
U < II 

u < 360 
u < 360 

u < 7.2 

11800 21 
u < 6.3 

1.8 0.88 
244 21 

J 0.45 0.52 
U < O.S2 

98800 520 
22.6 
2.9 5.2 
3.5 2.6 

6830 10 
4 8.8 

7430 520 
82.3 1.6 

u < 0.22 
11.2 4.2 

2510 ~20 

J 348 520 
u < 0.88 

24.1 5.2 
E 21.1 2.1 

u 
u 
u 
u 
u 

u 
u 

u 

u 

u 

u 

J 
u 

E 

19 
< 11 
< 19 
< 19 
< II 

16 370 
< 370 

< 7.3 

13400 19 
< 5.6 

79.1 19 
0.6 OA7 
< 0.~7 

IJ700 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 
9.3 3.7 

2300 470 
131 470 
0.21 I 
21.5 4.7 
24.9 1.9 

u 
u 
u 
u 
u 

J 
u 

u 

u 

u 

E 
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fii:LOID 
COLLECT DATE 

VOLATILE OltGANICS (METHOD 8260) (Jtglkg) 
2·11cXDIIOIIC 
Benzene 
Methyl Ethyl Ketone (2·Butanone) 
McU1)11sobtU)·I Ketone (4·Mcthyi·2·Penl~nonc) 
Toluene 

S~MIVOLt\TII.f. OltGANICS (MF.TIIOU 8270) b•glk~) 
OCI\Zyl Out)·l Phthalalc 
Di·N·Butyl Phthalate 

l'f.STJCIDES/l'CD (JIIlik&:) 
DDE 

~11-:TAI.S (m~:lkl:) 

Aluminum 
Antimony 
Arsenic 
llariunt 
IJcayllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
I.e a <I 
Magnesium 
Mnngnncsc 
Mcrcuay 
Nickel 
l'otassium 
Sodium 
Thallium 
Vanadium 
Zinc 

J ·l~timnlcd 
Qual· Qualifier 
RL • Reporting Limit 
U ·Not detected at spccined reporting limit 
E = Estimaled since result exceeded the calibration curve 
Jlgii;B • Micro~:ra01 (lCI" Kilogram 
mg/kg • Milligram JICr Kilogram 

Maxim~m 

7 
4 

37 
66 
22 

16 
IS 

3.6 

moo 
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 

Freq~ency 

1/30 
1130 
3130 
S/30 
S/30 

1/30 
1/30 

.1/30 

30/30 
1130 

30/30 
30/30 
30/30 
7130 

30/30 
30/30 
30130 
27130 
30/30 
30/30 
30/30 
30/30 
7130 

30/30 
30130 
30/30 
3/30 

30130 
30130 

CAH·SB06-0IO 
5/2/98 

Result R L Q~al 

<: 18 u 
< II U 
<: 18 u 
< 18 u 
< II U 

<: 370 u 
<: 370 u 

<: 7.3 u 

16200 19 
<: 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 
14~ 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.SB06.020 
512198 

Res~lt RL Q~al 

<: 18 u 
< II U 
<: 18 u 
<: 18 u 
< II U 

< 360 u 
<: 360 u 

< 7.1 u 

3650 19 
<: 5.8 u 

1.1 I 
845 19 
0.14 0.48 J 

<: 0.48 u 
188000 480 

15 0.97 
1.2 4.8 
3.4 2.4 

1900 9.1 
1.3 10 

7660 480 
IR.8 U 
0.04 0.18 
3.5 3.9 
609 480 
138 480 
< I U 
9 4.8 
~.4 1.9 E 

CAH-5806·030 
S/2198 

CAH·SBO<i-040 
S/2198 

Result RL Qual Result RL Qual 

<: 19 u <: 18 u 
<: 11 U < II U 
<: 19 u <: 18 u 
< 19 u <: 18 u 
< II U < II U 

<: 380 u <: 370 u 
< 380 u <: 370 u 

< 7.5 u <: 7.3 u 

6140 21 3730 21 
<: 6.3 u <: 6.2 u 

1.5 1.1 0.9 0.96 
177 21 79.9 21 
0.19 0.53 J 0.13 0.52 J 
< O.SJ u < 0.52 u 

152000 530 57600 520 
14.1 1.1 7.8 I 
1.1 S.J J 1.2 5.2 
I.S 2.6 J 1.2 2.6 

3360 II 2520 10 
1.8 II 1.9 9.6 

6470 530 5680 520 
32.5 1.6 29.5 u 

<: 0.19 u <: 0.15 u 
4.4 4.2 2.5 4.1 

1210 SJO 697 520 
164 530 J 61.9 520 
< 1.1 u < 0.96 u 

12.8 5.3 11.9 5.2 
9 2.1 E 6.2 2.1 E 
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Maximum Residential Soil 
Field Sample ID Detected MSSL Frequency of Estimated Risk 

Frequency for Maximum Concentration Conccntratlonm Exceeds Excccdance of 
Chemical Detected Hit (mg/kg) Qual (mg/kg.) MSSL? MSSL EKcess Cancd2l 
VOLATILE ORGANICS 

Methyl Isobutyl Ketone 116 CAI'I·SB02.002 0.017 J 750 
(4-Mcthyi-2-Pcntanonc) 

Toluene 116 CAH·SB04.002 0.004 J 520 
SEMI VOLA TILE ORGANICS 

Di-n-octylphthalale 116 CAH..SBO 1.002 0.040 1,100 
PESTICIDES 

ODE 216 CAII-SU02-002 0.0107 J 1.7 
METALS 

Aluminum 616 CAH-S806.002 17400 75,000 
Antimony 116 CAH-5806.002 3.8 30 
Arsenic 616 CAH-5805-002 3.9 J 0.38 
Chromium 616 CAH·S806.Q02 12.9 210 
Iron 616 CAH·SB06·002 12,900 22,000 
Lc:OO 616 CAII..SUO 1·002 20.3 400 
Mercury 216 CAH.SB06.Q02 0.07 22 
Vanadium 6/6 CAH-S806-002 27.9 520 

Total Excess Cancer Risk 
llawrd lndex1"l 

(I l EI'A !legion VI Media-Specific Screening Levels ror Residential Soil (EI'A 1998) 
(2} lhc$c chemicals arc known c.1rcinogcns. Excess Cancer Risk • Maximun1 IJctected Conccnlralion!MSSL •1 xI 0-6. 
(3) These chemicals arc noncarcinogcns. I Iazard Quotient• M .. in1um Dl:lcclcd Conccnlralion/MSSL "1.0. 

· (4) Totall!xccss Cancer Risk= Sum of all excess ean"r risks at the site. 
(5) lllWlfd Index= Sum of all hazard quolicnls allhc sile. 
mglkg =Milligram per Kilogram 
J • Estimated 
•• The MSSL for toluene is based on lhc soil saturalion concenlralion and arc not based on risk. 

NO 

NO 

NO 

NO 6.29E-09 

NO 
NO 
YES 616 I.OJE-05 
NO 6.14E·OS 
NO 
NO 
NO 
NO 

IE-OS 

Therefore, a potential risk from toluene could not be estimated us ins lhe MSSL. A MSSL calculated based on risk would be higher than the saturation concenlration; 
lhcrcforc, the exclusion oftolucnc from the cumulative risk estimate is not likely to significantly atrcctthc conclusions ofU•c risk screening evaluation. 

' LClld does not have an EPA-cslablishcd toxicity factor; therefore, a MSSL has not been calculated for it. The concentration prcscnled as lhe MSSL for lead is bused 
on an cPA exposure model (EPA 1994). 

Hazard Quotient'" 

0.000023 

•• 
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MIL'(imum Dclcclc-d Rcsidcnliul Soil MSSL Fr~qucncy of 
Frc'<JU~,lcy Field Sumplc ID Cunccnlraliun Conccnlrution<'> Exceeds Excceduncc of 

Chcmicul Dclcclcd 
VOLATILE ORGANICS 

lilr Mnximnm Hit !m~s) Qual 

2-Hexonone 1130 CAH-SBOI-010 o;oo7 
Benzene 1130 CAII-8003.040 0.004 
Methyl EU1yl Kelono (2-IJutanone) 3130 CAii-SIJ02.005 0.037 
Mcthylloohuryll\etolle 5130 CAII-S002.020 O.OGG 

(4·Molhyi-2-Penlanone) 
Toluene 5130 CAH·SB02.020 0.022 

SEMJVOLA TILE ORGANICS 
Bulylbe112:ylphthalate 1130 CAH-SBO<l.OO.S 0.016 
Di-n-hulylphlhalalc 1/JO CAH..SI304-00.S O.DIS 

PESTICIDES 
ODE 1130 CAH-SBOI.OO.S 0.0036 

METALS 
Aluminum J0/30 CAH-SB04.00.S 17.500 
Bariwn 30/30 CAH·SBOJ-030 2240 
Beryllium 30130 CAH-81304-010 0.7.5 
Chro1nium 30130 CAH-SBO.l-0 10 24.1 
Cobalt 30130 CAH·SB02-00.S 5.3 
Copper 27130 CAII·SUOI.OO.S I' 
Lead 30/30 CAH·SBOJ-005 11.3 
Mercury 7130 CAii-SBO 1.005 0.34 
Zinc 30130 

Tutul Exccu Cancer Rhkl'l 
CAH·SBCii.OO.S 3.1.4~- E 

Hnznrd lndcxiSI • 

(I) EPA Rq;iun VI M.Uio..Specilio S•TO<ning Lovels for Reoidential Soil (EPA 1998~ 
(2) Titc:ic chcmi~1b arc luwwn c.:an:inoa;¢11:1 . .Ext;cas Cancer Risk. • Maxilnum Detected Con\:entration/MSSL' J xl O..(i. 
(3) 'l1le$CI ~hcnlic.ll:s arc no.-.:aruinoi;CRS. 1-faz.nnl Quotient- Mo,.itiJUm l>«""'cd Conc.:entration/MSSL'l.O. 
(4) Tut.ll!•-• Cancer Ri"' • Suno or.u..._._ ,-.noer riok.s Ill Uoe •ito. 
(3) lluzard hulcx • Sum of all hiWird CJUoticnb al Uoe site. 
NA • Nul i\voiluhlo (sco s.._1ion 1'.9.4) 
mg/kg • Milligr11111 per Kilogram 

(lll~f!) MSSL'I 

NA NA 
0.62 NO 
6900 NO 
750 NO 

520 NO 

930 NO 
5500 NO 

1.7 NO 

75000 NO 
5200 NO 
ISO NO 
210 NO 
3300 NO 
2800 NO 
400 NO 
22 NO 

22000 J'IO 

• r.-1 do<o not have an EPA-established lnxioily factor; U...-eforc, a MSSL has nolbc:en calculated for it The concentration praentcd as U10 MSSL for lead is hued 
on on Iii' A c.\l"'""orncxlol (EI'A 1994). 

" The MSSI. for toluene i1 hased on UoeJOilllluralion C:OllCl:nlralion and are nol bued on riok. 
Therefore, a potential rillk from toluene could not be Cllimal<d uaing tho MSSL. A MSS!. colculaled hued on risk would be hi&Jter than lho saturation concentration; 
U>crelbrc, the clO)Iusion oflolueno Don>lho cumulotive rUk Ollionoto i1 not likoJy to sicnifiCOntl)' aiTocl tho conclusions of the rUk lll>funinc ovaluotion. 

••• lbc MSSJ. i~ a ma.:<imum allowabl~ concentration and no( based on ri.&k.. 11JCC"efore. • pottntioal risk n·om theso chemicals oould not bo estirnated usinc the MSSL&. 
1\ MSSI. r.::ti\."Uiatcd llUC:d 4HI r~k \YQU)d ho crcatcr t.hnu UtG MSNL. 111C CX4...iUJiun oflh"" chcmic.111lh»nl the \.'\lmulalivo risk cstinlo1CO il nol 
likely tu ·i~nif~n(l)' an~ ... 1 Uu: cnnclullinn!l uftltc ri• A\:rCQ.Iing OVItlunth"L 

MSSL 

Estimated Risk 

Exce$s Canccrlll Hazmd Quotientm 

6.45E-09 

2 12E-09 

I.ISE-07 

1£.07 

0.000005 
0.00009 

.. 
0.000003 

... ... 
0.005 
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0.003 

0.02 
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SAMPLE CONCENTRATION I~ COMPOUND CAF81 CAFB2 CAFB3 CAFB4 CAFB5 CAFB8 CAFB7 CAFB8 CAFB9 CAF810 CAFB13 CAF814 

Volatile Organic Compounds (EPA Method 1240) (ug/kg) 
Chlolomethanl 11 u 10U 11 u 11 u 11 u 11 u 11 u 11 u 12 u 11 u 11 u 11 u 8romomethane 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 IOU 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 11 u 11 u Chloroethane 11 u IOU 11 u 11 u 11 u 11 u 1tU HU 12U 11 u 11 u 11 u Methylene Chloride 149 178 108 13 8 158 228 138 128 168 218 158 188 (") Ac810ne 99J 438 98.1 188 258 128 258 10BJ 138 11 u 11 u 2BJ 0 CarbOn Dl8ulfide su su 6U 6U eu 6U su su eu 6U su su ::::J 1 I 1-0iehbroethene su su 6U su 6U 6U su su eu 6U su su :::!! ... en 1 1 1-0ichbroethana 5U su 6U 5U 6U 6U su 5U 6U 6U su su 3 0 1 ,2-Dic:hbroethene (total) su su 6U su 6U BU su 5U eu BU su su C) c Chloroform su su 6U su 6U eu su su 6U 6U su su ::::!: ... 

(") 1~2-Dichbrollhane su su 6U su eu 6U su su 8U 6U su su 0 
-1 ~ "'tt 2-BulanDne 11 u 10J 11 u 1 J tJ 11 u 11 u 11 u 12U 1 J 11 u 11 u ::::J 
C) 

C) 
I 11 I 1 - Trlct'loroelhane 5U su su su 6U 6U 5U su 6U eu 5U su c C) 0" -CC 

::::J --1 (I) Carbon Tetrachloride su su eu su 6U eu su su 8U BU su su "'C c. (I) (") ...lio VInyl Aceta11 11 u IOU 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 11 u 11 u I 
(1.) (1.) OJ 0 0 BromodlchloiOmettn.le su su 8U su 8U 6U su 5U 8U 8U su su (1.) C) (1.) 
I 

0 ... .... 1 ,2-Dichloropropane su su eu su eu 6U su 5U 6U 6U 5U 5U (") ...lio 
:..'- "C ;;; . Ul cll-1 13-DIChiOttJpfOpene su su 6U su 6U 6U su su 6U 8U 5U 5U ~ 

C) §i 
~ 

...lio Trlchbroelhena su 5U 6U su 6U 6U su su 6U su su 5U 'R co Dlblamochbromethane su 5U 6U 5U 8U su su su 6U 6U su su en ~ co 
Ul 1,1 ,2-Trlchloroelhana 5U su 6U su BU 8U su su 6U 6U su su C) ::> Benzene su su 6U su 8U 6U 5U su 6U 6U su su 3 

::> 
0 

,,..._ 1 13-Dichlofopropena su su 6U 5U 6U 6U su su 6U 6U 5U su "C r" 
(;' 

=r 
Bromofarm su su 6U su 6U 8U 5U su 6U 6U su su I~ 4-Metf\'1-2-Pentanone 11 u IOU 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 1 J 11 u t/1 ::> 
2-Hexanone 11U 3BJ 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 28J 11 u @' 

~ Tetrachbroethene 5U su su su 6U 6U su su 6U 6U 5U su @' I I 1 12,2-Tetrachloroethane liU su su 5U 6U 6U 5U 5U 6U 6U 5U 5U "0 
Toluene 1 J 3J 6U 5U 6U 6U 5U 5U 6U 6U 5U 5U 

it 
'8- Chlorobllnzene 5U 5U 6U 5U 6U 6U su su 6U 6U 5U 5U b. 

Ethyl benzene 2J 4J 6U su 6U au 5U su 6U au 5U su ~ 
""' 

Styrene 5U su 6U 5U 6U eu su 5U 6U 6U 5U 5U g. Xylene (btal) 3J 12+ 6U 5U 6U 6U 5U su 6U 6U 2J 5U 6 ... 
0 
~ .... to • ' =' N -\0 

CD 0'1 c:n 
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SAMPLE CONCENTRATION 
COMPOUND CAFB1 CAFB2 CAF93 CAFB4 CAFBII CAFB6 CAFB7 CAFBB CAFB9 CAFB10 CAFB13 CAFB14 
2.6-0inhrololuena 350 U 340 U 370 U 360 U 370 U 370 U 3GO U 360 U 380 U 730 u 1700 U 1700 u 
3-Nitloanllne 1700 U 1700 u 1800U 1700 U 1800 u 1800 u 1800 u 1800 u 1900 u 3800 u 8500 u 8400 u 
Acenephtlena 350 U 340 U 370 U 360 U 370 U 370 u 360 u 360 U 380 u 88 J 1700 u 1700 u 
2,4-0iniCn:lphenol 1700U 1700U 1800U 1700U 1800U 1800U 1800U 1800U 1900U 3600U 8500U 8400U 
4-NI110phenol 1700 u 1700 u 1800 u 1700 u 1800 u 1800 u 1800 u 1800 u 1900 u 3600 u 8500 u 8400 u 0 
Dlbenmfuran 350 u 340 U 370 u 360 U 370 U 370 u 360 u 360 U 380 u 730 u 1700 u 1700 U o 
2.4-0iniiiOIOiuer. 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1TOOU :;:, 
Dr.thylphttlllate 350 U 340 U 370 U 360 U 370 U 370 U 360 U 360 u 380 U 730 U 1700 u 1700 u ::!! en 4-chlorq)IIIIT)'I-phell'flatler 350 U 340 U 370 U 360 U 370 U 370 U 360 U 380 U 380 U 730 U 1700 U 1700 U 3 o Fluorene 350 U 340 U 370 U 360 U 370 u 370 U 360 u 360 u 380 u 7311 u 1700 u 1700 u Dol c::: 4-Nitroanlllne 1700U 1700U 1800U 1700U 1800U 1800U 1800U 1800U 1900U 3600U 8500U 8400U ~ ~ 4,6-0inlti0-2-Methylphanol 1700 U 1700 U 11100 U 1700 U 1800 U 1800 U 1800 U 1800 U 1900 u 3600 U 8500 u 8400 u 0 -1 

<1> "'CJ N-Nitroa:xllpherylamlne (1) 350 U 340 U 370 u 360 U 370 U 370 U 360 U 360 U 380 U 730 U 1700 U 1700 u :;:, Dol 
" ~ 4-Bromophanyl-phenyteth• 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U C ~ C" 
- H8XIChlorobenzllll8 350 U 340 U 370 U 360 U 370 U 370 U 360 U 360 U 380 U 730 U 1700 U 1700 U "'CJ c. CD 
0-1 ~ Penta::hlorophenol 1700 U 1700 U 1800 U 1700 U 1800 U 1800 U 1800 U 1800 U 1900 U 3600 U 8500 U 8400 U lJ OJ w 
0 0 Phenan1h .. na 350 U 340 U 370 U 380 U 120 J 370 U 360 U 360 U 380 u 760 1700 u 1 700 U w Dol w 

0 .., .... AnthiiiCeM 350 u 340 u 370 u 360 u 370 u 370 u 360 u 360 u 380 u 230 J 1700 u 1700 u (") .!t. ::;: 1:J U'l 01-n-Bulylphthalata 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U ~ Dol ~ ~ Fluoranflane 350 U 340 U 370 U 360 U 140 J 370 u 360 u 360 u 380 U 1100 1700 u 1100 u f ~ Pyrena 350U 340U 370U 360U 12DJ 370U 360U 360U 380U 1400 250J 1700U -
" (Q Butylbenzytphlhllata 350 u 340 u 370 u 360 u 370 u 370 u 360 u 360 u 380 u 730 u 1700 u 1700 u g> ~ U'l 3,3'-0ichlcrobenzldlne 710U 690U 740U. 720U 730U 730U 73DU 730U 770U 1SOOU 3500U 3500U 3 
5 Benm(a)Anttncene 350 U 340 U 370 U 360 U 60 J 370 U 360 U 360 U 380 U 740 1700 U 1700 U ~ I~ ChryHne 350U 340U 370U 360U 61 J 370U 360U 360U 380U 640J 1700U 1700U CD ~ bls(2-E1hylhexyi)Phthllate 38 U 340 U 45 J 49 J 370 U 52 J 42 J 70 J 380 U 730 U 1700 U 1700 u 111 1
, Dl-n-Octy!PhlhUte 350U 340U 370U 360U 370U 370U 360U 360U 41 J 730U 1700U 1700U ~ Benzo(b)Fiuoranthena 350 U 340 U 370 U 360 U 370 U 370 u 360 U 360 u 380 U 440 J 1700 u 1700 u ~ Bervo(k)Fiuoranth8nll 350U 340U 370U 360U 370U 370U 360U 360U 380U 470J 220J 1700U .g Benzo(a)Pyrane 350 U 340 u 370 U 360 U 370 U 370 u 360 u 360 u 380 u 730 u 1700 u 1700 u 
iU lndalo(1 ,2,3-cd)Pyrene 350 U 340 u 370 U 360 U 370 U 370 U 360 U 360 U 380 U 230 J 1700 U 1700 U ~ Olbenz(l,h)Anthracene 350 U 340 u 370 u 360 U 370 U 370 u 360 u 360 u 380 u 730 u 1700 u 1100 u R Benzo(g,h,QPerytene 350 U 340 U 370 U 360 U 370 U 370 u 360 u 360 U 380 U 730 u 1700 u 1100 u iG 
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SAMPLE CONCENTRATION COMPOUND CAFB1 CAFB2 CAFB3 CAFB4 CAFBS CAFB6 CAFB7 CAFB8 CAFB9 CAFB10 CAFB13 CAFB1~ 

PeetlcldeaiPCB• (EPA Method 8080) (ug/kg) 
llpha-BHC 1U 1 u 1 u 1U 1 u 1U 1 u 1 u 1U 1 u 1U 1 u (') gamma-BHC Qlndane) 1U 1 u 1U 1U 1 u 1U 1 u 1 u 1 u 15 U* 1 u 1 u 0 beta-BHC 2U 2U 2U 2U 2U 2U 2U 2U 2U 35 u• 2U 2U ::s hlpllehlor 1 u 1 u 1U 1U 1U 1 u 1 u 1 u 1 u 2 u• 1 u 1 u ..... ::;· (/) dllti-BHC 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3 0 •ct1n 1 u 1 u 1 u 1U 1 u 1 u 1 u 1 u 1U 4 U* 1 u 1 u AI c: hllplllehlor epoxlde 32U 31 u 33U 32U 33U 33U 33U 33U 35U 33U 32U 32U -., 

(5' n endoeulfan I su su 8U 5U 6U su su su 6U 6U sc 5U -1 ct> "'0 DOE 1U 1 u 1U 1U 1 u 1U 1 u 1U 1 u 3.7C 2.3U 1 u ::s 
AI :.:. ~ dieldrin 1 u 1 u 1U 1U 1 u 1U 1 u 1U 1 u 1 u 1 u 1 u AI C" c ::s -1 ct> endr1n 2U 2U 2U 2U 2U 2U 2U 2U 2U 4 u• 2U 2U , Q. Ci) 

(') ~ ODD 4U 4U 4U 4U 4U 4U 4U 4U su 4U 4U 4U I w w I:D 0 0 endollulfan II 1U 1 u 1U 1 u 1 u 1U 1 u 1 u 1 u 2U* 1U 1 u (..) AI w DDT 4U 5.2C 4U 4U 4U 4U 4U 4.2U su 4U 8.8C 4-U I 0 ., ..... 
n ~ 

,_,. 
1' (11 enclr1n aldehyde 8U au 9U 9U 9U 9U 8U 9U 9U au au BU ~ AI a; 

endolulfan sulfate 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21 u 21 u ::::!! 'll ~ -'f CQ mlthoxychlor 64U 62U 67U 65U 86U 88U 65U 85U 89U 67U 64U 63U en ~ CQ chlordane (techricaQ su su 6U su 6U 6U su 5U 8U 33U* 14 + su t1 (11 toxaphene 85U 82U 89U 86U 88U 88U 87U 87U 92U 89U 85U 84U AI ::> 

3 ::> PCB-(Aioclor)-1221 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21 u 21 u lg , 
=r PCB-(Anx:lor)-1016 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21 u 21 u Ci) 

* 
PCB-(Atoclor)-1232 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21U 21 u t/1 I~ PCB-(Aioclor)-1242 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21U 21 u PCB- (Anx:lor)-1248 21 u 21U 22U 22U 22U 22U 22U 22U 23U 22U 21 u 21 u l PCB-(Mx:lar)-1254 42U 41 u 44U 43U 440 44U 44U 4.4U 48U 44 u 42U 42U 

" 
PCB-(Anx:lor)-12&0 42U 41 u «U 43U 44U 44U 44U «U 46U 44U 42U 42 u it 

'8-
b. 

~ z; 
111 

~ 
0 
~ ... to I» I 

II' N -1.0 CD 1.0 en 
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SAMPLE CONCENTRATION COMPOUND CAFB1 CAFB2 CAFB3 CAFB4 CAFBS CAFB6 CAFB7 CAFB8 CAFB9 CAFBtO QAf813 CAFB14 ....... (EPA Methods 8010 & 7471) (mg/lcg) 

Antimony B+ 7+ 6U 6+ 6U 8+ 8+ su 6U 6U 5U 26U C') AI'Nnlo 9U au 9U 9U 9U 9U 9U 9U 9U 9U 9U 42U 0 Barium 98.5+ 184 + 179 + 73.8 + 74.8 + 60.7 + 122 + 83.7 + 524 + 136 + 388+ 225+ ::I 
:::!! BerylliUm 0.9 + 0.8 + 0.7+ 0.7+ 0.8 + 0.8 + 0.8 + 0.8 + 0.4 + 0.7 + 0.6 + 0.7 + .., CA Cadmium 0.5 u 0.6U 0.8U o.su o.eu o.su o.su 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 + II) c .... .., Coppa- 16 + 10+ 8+ 13 + 10 + 9+ 10 + 9+ 4+ 12+ 9+ su (5' £ "tt han 15500 + 13500 + 11000 + 12400 + 12300 + 13400 + 12800 + 13400 + <4700 + 11200 + 10200 + 10600+ ::I ooo4 • • II) Mang~M~~~ 177 + 2216+ 200+ 177+ 194 + 217 + 194 + 198 + 54.8+ 185 + 198 + 174 + II) 

II) 
C' 

- CQ Nickel 11 + 11 + 10+ 17 + 12 + 11 + 12+ 12 + 6+ 10 + 8+ 11 + c ::I (6" 
ooo4 CD Potlllllum 2540+ 2340 + 1MO+ 2410 + 2380 + 2400 + 2700+ 2700 + 1150 + 2180 + 1900 + 2160+ "C Q. 

I 
C') U1 Selenium 9U 9U 10U 10U 10U 10U 10U 10 u IOU 10 u IOU 4BU w tD w w 0 0 Silver 0.5 u o.su 0.8+ 0.5 u 0.8 + 0.6 + 0.8 + o.su 3.2+ 1.1 + 1 u 2.8U w II) I 

0 .., 
""' Sodium 134 + 99+ 116+ 143 + 107 + 92 + 124+ 175 + 109 + 75 + 131 + 118 + (') """ 

::; J' ;Ill;" II) ~ U1 Tllalllum 24+ 32+ 19 + 17+ 22+ 18 + 21 + 21 + 14U 13 u 20+ 63U :::!! g) 

""" Vanadium 30+ 25+ 21 + 21 + 21 + 23+ 26+ 24+ IS+ 23+ 21 + 25+ 'i <D Zinc 78.6 + 50.9+ 20.9 + 111 + 22.7 + 24.2+ 91.9 + 30.2+ 11.6 + 47.8 + 31.5 + 27.4 + CA 
1:! <D 

Molybderllm 1 u 1 + 1 u 1U 1 u 1 u 1 u 1 u 6U 1 u 1 u su II) 
rJ U1 

3 
"' Mercury 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 

0 Lead 22+ 25+ 21 + 12 + 13 + 15 + 35+ 14 + 29U• 52+ 21 + 26 u• "' 
(6" 

'::r 
~ Total Pftoleum Hyd1'0Ca1110n8 (EPA M81hods8015 Modified & 418.1) (mg/kg) VI ·~ TPH (dleaelfual) su 11 + 5U su su su 6U su su 12 + su su ~ TPH (JP-4) su 18 + su su su 5U su su su 5U su su ~ Tff'H 408+ 181 + 295+ 182 + sou 495 + 332+ 311 + 1380 + 182 + sn+ 177 + ~ 
0> 

"8-c. 
~ 
~ 
~ .. 
C5 
~ 

-.ot = to 

=-I -(.;.) 

CD 
0 

rn 
0 



APPEll liB 

Table 33-1b 

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-trichlorophenol 0.20 U 
2,4,6-trichlorophenol 0.04 U 
TCLP Pesticides (EPA Method 8080) (mg/l) 
Undane 
Heptachlor 
Heptachlor epoxide 
Endrin 
Me1hoxychlor 
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 
0.04U 
0.04U 
0.04U 
0.20U 
0.40U 
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) * - 8evated detection limit + - positive result 

Page 1 of2 

Source: IT Corp., 1995 
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APPEll liB 

COMPOUND 

Table 33-1b 

Profile Samples 

DP-33 

Tables 

SAMPLE CONCENTRATION 
CAFB11 CAFB12 

TCLP Metals (EPA Method 6010) (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 fuel) {ug/L} 125 U 125 U 
TPH (JP-4) (ug/l) 125 U 125 U 
TAPH (mg/L) 3 + 2 + 

URS 

Page 1 of2 

Source: IT Corp., 1995 

Q:\1616\9434\cannon_hswa_nfraplnfrap1apb.doc\27-Sep-04 /OMA B-302 
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COMPOUND 

Table 33-1c 
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 

Page 1 of 1 
Source: IT Corp., 1995 

Q:\161619434\cannon_hswa_nfraplntrap1apb.docl27-5ep-04 /OMA B-303 



i I 
Ill 

~ 
Volatile Org~nlc Compoundl Slflllvollltlle Org1111Jc Compounds 
(EPA Meltocl 1240) (ug/kg) (EPA Method 8270) (uglkg) 
Chlarcma1hane 10 U Phenol 340 U 2,6-Diniii'Ololuane 340 U 
Bromomethane 10 U bit (2-Chloroethyl) Ether 340 U 3-Nhroanlllne 19JO u 
VInyl Chloride 10 u 2-CtiorQC)henol 340 U Acenaphlhene 340 u 
Chlaroeltlane 10 U 1.3-0ichlorobenzene 340 U 2,4-Dinltrophanol 19JO u 
Methylene Chloride 5 U 1,4-DichlarobenZWia 340 U 4-Nitrophenol 19JO u 
Acetone 8 BJ Benzyl Alcohol 340 U Olbenzoruran 340 u 
Carbon DIIUflde 6 U 1.2-Dichlorobenmne 340 U 2,4-Dinl .. otoluene 340 v 
1,1-Dichloroethene 5 U 2- Malhylphenol 340 u Olathylphlhala1e 340 u tn 1,1-Dichlorod1ene 5 U 2,2' -oxybla {1-Chloropropane) 340 U 4-Chlorophenyl-ph1nylelhar 340 U 0 1,2-DichlorOithene (total) 5 U 4-Melhylphenol 340 U Fluorene 340 u c Chloroform 5U N-Nitroeo-01-n-Propytamlne 340 U 4-NIIroanllre 1800 u c:1 1,2-Dichlarodlllne 5 U Hexachloroethane 340 U 4,8-0inHro-2-Methylphanot 19JO u g' 

CD -a 2-BU11nona 10 U Nitrobenzene 340 u N-NIIrolodlphanyla~ne (1} 340 u (') -t .. D» 1,1,1-Trlchloroalhane 5 u lsopnorone 340 u 4-Bromollhenvl-phenylether 340 u ~ D» 
:::; CQ CarDon Tetr1Ct11011de 5 U 2-Nitrophenol 340 U Hexacnlorobenzene 340 u C ::!! !2: 
--. CD VInyl Acetata 10 U 2,4-Dimelhylptlenol 340 U Pentachlorophenol 19JO U "P CD 0 • Bromodlchloromeltllnl · 5 u BenzoloAcld 1800 u Phll'llnlhrane 340 u w tn W g 0 1,2-Dichloropropane 5 U bll (2 -CtiOI'oeltloxy) Methane 340 u Anthracene 340 u W D» Cf g 'C ;:; cia-1,3-Dichlaropropena 5 U 2,4-Dic:hlorophanol 340 U Dl-n-Butylph1halate 100 J 3 ~ ~ .: Trlchloroelhene 5 U 1,2,4-Trlctiorobanzene 340 U Fluoranltlane 340 u "5!. 

!ll • Dlbromochloromethana 5 u Naphthal11118 340 U Pyrena 340 u CD ~ CD 1.1.2-Trlchloroatnane 5 u 4-ChbrOWllllne 340 U Butylbenzylphthalate 340 u ~ ~ Benzene 5 U Hexachlorobutadlane 340 U 3,3'-Dic:hlorobanzldlne 340 u 
5 trana-1.3-Dichloropropene 5 U 4-Chlaro-3-MIIh~nol 340 U Benzo(a)Anlhracene 340 u 

1~ ::o=~~2-Pen1anone 1g ~ ~;.~:~:=:diana : ~ ;:;~:yllexyi)Ph1hala1e !: ~ ~ 2-Hexanone 10 U 2,4,8-Trlchlorophenol 340 u 01-n-Octyl Phthalate 340 u 1
:!. Tetreohtoroeltlena 5 U 2,4,6-Trlchlorophanol 1800 U Benzo(b)Fiuoranlhane 340 u ~ 1.1 .2.2-Tetractwroethane 5 U 2-Chloronaphlhlrlene 340 U Benzofc)FIUOranlhene 340 u s- Toruena 5 u 2-NitroaniUna 1600 u Benzo(a)Pyrene 340 u ~ Chloroblnzena S U Olmllhylplhalate 340 U lndeno(1,2,3-cd)Pyrene 340 u i E1hylbanzene S U Acenapl'llhylane 340 U Dlbenz(a,h)Anthracene 340 u c. S1yrene s U BenZ'o(g,h,QPerylene 340 u I -- 5U 

0 

~ ~ 
~ = I 

~ w -0 = ~ M 



I I 
• PestlcldesJPCBa Metals (EPA Methods 6010 & 7471) (mg/kg) 111 

(EPA Method 8080) (ug/k g) CO 
alpha-BHC 1 U Antlmooy 25 u 
gamma-BHC (lindane) 1 u Arsenic 40 u 
beta-BHC 2 u Barium 450 + 
heptachlor 1 U Beryllium 0.6 + 
delta-BHC 3 U cadmium 2.5 U 
aldrin 1 U Chromium 14 + 
heptachlor ep(J)dde 30 U Copper 5 U 

en enc:tosulfln I 5 U Iran 6760 + 
g ODE 1 U Manganese 86.2 + £ -a d'efdrln 1 u N lckel 13 + !?! -1 
.. DJ endrtn 2 U Patl88tum 1990 + ~ §. 
=i cg ODD 4 U Selenium 45 u ~ ~ CD' 
o N endosuttan II 1 U Silver 2.5 u w en ~ 

p Q g_ DDT 4 U Sodium 158 + w 3 ~ 
§ P N endrtn aldehyde 8 u Thallium eo u "E. c. 
~ ~ endoeulfan sulfate 20 U Vanadium 18 + a> 
~ ~ melhoxychbr 60 u Zinc 21.6 + 
§ chlordane ••chnlcal) 5 u Motybderun 5 u 
'il toxaphene 80 U Mercury 0.1 u 
.~ PCB-(Arocloq-1221 20 U Lead ~ u 
~ POB-(Araclo~-1018 20 U 
~ POB-(Aroclor)-1232 20 U Total Petroleum Hydrocarbons i POB-(ArociQil-1242 20 U (EPA Metnods 8015 Mod. & 418.1) (msJkg) 
c. PC8-(Aroclol)- 1248 20 u 
~ PCB-(Aroolor)-12&4 40 U TPH (diesel fuBO 5 U 
~ PCB-(Aroctor)-1260 40 U TPH (JP-4) 5 U 
~ TRPH 54 U 0 

~ ~ 
~ = I 1:1' 
w -0 = ~ M 


