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1.1 AUTHORITY 

URS Group, Inc. (URS), as a subcontractor to FPM Remediations, Inc. (FPM), has been 
contracted by the Air Force Civil Engineer Center under Contract Number FA8903-13-C-0008, 
Delivery Order 0001, to complete a Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) at the following site at Cannon Air Force Base (AFB): 

• Former Aerospace Ground Equipment (AGE) Dispatch Facility Spills Site (SS501)  
(SS-C501) 

This RFI is being completed under the Environmental Restoration Program for Cannon AFB.  
The location of Cannon AFB is depicted on Figure 1-1.  The location of SS501 at Cannon AFB 
is provided on Figure 1-2. 

1.2 PURPOSE AND SCOPE 

A Notice of Approval letter from the New Mexico Environment Department (NMED) dated 
February 16, 2015 was received for the RCRA Facility Assessment (RFA) at Eight Sites (NMED 
2015a).  The letter included general and specific comments regarding deficiencies identified in 
the RFA report.  The letter specifically indicated that due to the arsenic present in the soil sample 
in excess of NMED residential soil screening levels (SSLs), the site was eligible for corrective 
action complete (CAC) with controls with the control being continued industrial land use.  
Therefore, the sampling objectives for SS501 were developed based on the need for further 
arsenic sampling to justify a recommendation of CAC without controls for SS501. 

The purpose of this RFI was to reevaluate arsenic contamination identified at SS501 to determine 
if the arsenic is naturally occurring or the result of historical usage at these sites.  Arsenic 
background upper tolerance limits (UTLs) were updated following additional sampling and 
evaluation as part of a previous RFI completed at Cannon AFB (FPM/URS 2016).  The scope of 
the RFI was to review arsenic concentrations at SS501 against the updated background UTLs for 
arsenic.  If arsenic concentrations exceeded the updated background UTLs, additional data was 
collected to facilitate a statistical analysis of the arsenic concentrations in the soil. 

This RFI describes the fieldwork completed in accordance with the approved scope of work 
(FPM/URS 2015a) at these sites. 

1.3 REPORT ORGANIZATION 

This report provides the facility and site descriptions, presents the project objectives and 
approach, describes the field sampling activities completed, presents the site investigation 
results, and provides summaries and recommendations for SS501.  This report is organized as 
follows: 

• Section 1 provides an introduction, purpose and scope, and report organization. 

• Section 2 provides the overall facility description, site descriptions and background 
information, and results from previous investigations. 

1  Introduction 
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• Section 3 provides the project objectives and approach. 

• Section 4 describes field sampling procedures used to complete the RFI field activities. 

• Section 5 provides investigation results and screening-level risk evaluations. 

• Section 6 provides a summary and recommendation for each arsenic site. 

• Section 7 includes a list of the references used to produce this report. 

The appendices contain the following information: 

• Appendix A contains a copy of the NMED approval with modifications letters for the 12 
Sites RFI Work Plan (NMED 2015c and NMED 2016). 

• Appendix B contains field documentation (i.e., boring logs and sample collection field 
sheets [SCFSs]). 

• Appendix C contains the analytical data, laboratory results, field duplicate results, data 
reviews, and chain of custody (CoC). 

• Appendix D contains investigation-derived waste (IDW) documentation (i.e., waste profile 
sheet, laboratory results, and disposal forms). 

• Appendix E contains the data and tables utilized to complete the risk assessment. 
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Site Location Map
Cannon Air Force Base, New Mexico

Figure 1-2
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This section provides the overall facility description, site description and background 
information, and results from previous investigations. 

2.1 FACILITY DESCRIPTION 

2.1.1 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 to the south of Cannon AFB.  Relict dunes are not found on or near 
Cannon AFB. 

Blowouts are broad shallow depressions which form as the result of soil eroded 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 
Cannon AFB, and several more are found to the north and east of Cannon AFB. 

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). 

2.1.2 Demographics and Land Use Near Cannon AFB 

Cannon AFB is located just west of the City of Clovis, New Mexico, and just south of United 
States Highway 60/84 in a farming and ranching area.  The majority of the land surrounding 
Cannon AFB is productive, irrigated farmland or grassland.  The major crops are wheat, 
sorghum, sugar beets, corn, cotton, alfalfa, barley, and peanuts.  The land is also used for cattle 
grazing, both beef and dairy.  According to 2010 United States census data  
(US Census 2010), the population of Clovis was 37,775 while the population of Cannon AFB 
was 2,245. 

2.1.3 Climatology  

The climate of east-central New Mexico is classified as tropical semi-arid, with summer 
temperature and precipitation maxima.  Average monthly temperatures range from a January low 
of –3.9 degrees Celsius (°C) (25 degrees Fahrenheit [°F]) to a July high of 32.8°C (91°F)  

2 Facility and Site Descriptions 
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(US Climate Data 2013).  Extreme daily temperatures range from a historical low of –24°C  
(–11°F) to a historical high of 41°C (106°F) (My Forecast 2013).  Average monthly precipitation 
ranges from 1.2 centimeters (cm) (0.39 inches) in February to 8.7 cm (3.43 inches) in July  
(US Climate Data 2013).  The maximum-recorded 24-hour rainfall was 12.2 cm (4.8 inches), 
which occurred in the month of August.  Rainfall occurs on average eight days per month during 
the summer (My Forecast 2013).  The mean annual precipitation is approximately 47 cm  
(18.51 inches) (US Climate Data 2013).  The mean annual evapotranspiration rate is  
285.9 centimeters per year (112.56 inches per year) (USEPA 2013a).  Prevailing winds are from 
the southwest.  Average wind speed is highest at an average of 23.34 kilometers per hour (km/hr) 
(14.5 miles per hour) during the month of April (USDA 2013). 

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 (i.e., average 5 km/hr) (3.1 miles per hour)  
(W-C 1991). 

2.1.4 Geology 

A generalized geologic section at Cannon AFB is shown on Figure 2-1.  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. 

The Dockum Group consists of three formations.  Stratigraphically, the 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 nonconformity having relief of up to several hundred feet (Lee Wan 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 nonconformity are deep and 
trend dominantly east to west.  Ogallala thickness may vary significantly over short north to 
south distances (Lee Wan 1990). 

The Ogallala Formation 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 
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valleys.  The Ogallala Formation extends more than 125 miles to the east before terminating as 
an escarpment in Briscoe County, Texas.  Springs and seeps are common along the erosional 
margins of the Ogallala. 

The Ogallala Formation dips gently and monoclinally to the southeast in the vicinity of Cannon 
AFB.  Data suggest that some quaternary warping may have occurred; however, most of these 
structures are located well to the northwest and southwest of Cannon AFB.  No faults or buried 
structural lineaments are known to exist in the vicinity of Cannon AFB (Lee Wan 1990). 

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.  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 (Lee Wan 1990). 

Caliche is a major feature of the Ogallala Formation, occurring as nearly continuous to 
discontinuous layers throughout.  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.  Radiocarbon dates for the upper “climax” caliche range from 
approximately 27,000 years before the present (B.P.) to approximately 42,000 years B.P.  
(Lee Wan 1990). 

Caliche is relatively soluble in acidic water (i.e., water with a pH less than 7) or in waters 
containing dissolved carbon dioxide.  The top surface of the uppermost or “climax” caliche in a 
fresh outcrop typically shows solution etching. 

The Ogallala has numerous continuous to discontinuous caliche layers throughout its thickness.  
The climax caliche is pisolitic (i.e., consisting of spherical concentrically laminated aggregates 1 
to 10 millimeters in diameter) (Lee Wan 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 Ogallala, and is locally termed “caprock.”  
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The climax caliche is typically 3 to 5 feet thick.  Caliches that occur lower in the Ogallala are 
platy and harder.  Caliche may be thin or absent below playas (W-C 1991). 

2.1.5 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 that 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.  The Ogallala aquifer has a southeasterly regional gradient of about  
17 feet per mile (0.0032 meters per meter, see Figure 2-2).  Well yields vary from less than 1 
gallon per minute (gpm) in thin silts and sands to 1,600 gpm in thick sands and gravels.  Water 
quality is generally good, with hardness and fluorides being somewhat high (Lee Wan 1990). 

Based on data from the 2014 base-wide sampling event, the depth to groundwater at Cannon 
AFB varies from 287 to 350 feet below ground surface (bgs) (FPM/URS 2015b).  Saturated 
thickness 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 per mile.  
Yields in tests of Cannon AFB water wells have ranged from 776 liters per minute (L/min)  
(205 gpm) to 4,353 L/min (1,150 gpm).  Specific capacities range from 0.14 cubic meters per 
meter (m3/m) (11.4 gallons per foot [gal/ft]) to 0.35 m3/m (27.9 gal/ft) (Lee Wan 1990). 

Rough estimates of hydraulic conductivity were calculated from well pump tests in water wells  
5 and 9 (Figure 2-3) using the Theis equation.  An estimate of hydraulic conductivity for water 
well 8 was based on water level recovery data using the Bouwer and Rice approach  
(Lee Wan 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 approximations. 

Hydraulic conductivity values for water wells 5 and 9 were approximately 2.0E-03 centimeters 
per second (cm/sec).  Calculations for water well 8 resulted in a hydraulic conductivity of  
2.0E-02 cm/sec.  In addition, slug testing of two monitoring wells (MW-O and MW-N) was 
completed by Woodward Clyde in February 1995 (W-C 1995).  The estimated hydraulic 
conductivities from these slug tests were both 3.0E-03 cm/sec.  These estimates appear to be low 
when compared to published hydraulic conductivity data for sands and gravels.  As reported in 
Lee Wan (1990), a groundwater flow velocity of about 4.5E+01 meters per year (1.5E+02 feet 
per year) has been estimated.  This corresponds to a hydraulic conductivity of approximately 
1.4E-04 cm/sec, which appears to be low when compared with published data (Freeze and 
Cherry 1979). 

The presence of interstitial clays may account for both the variability and the low values of 
hydraulic conductivities.  Boring logs from Cannon AFB projects and published reports (Lee 
Wan 1990) indicated that interstitial and interstratified clays are abundant in the Ogallala 
Formation. 
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Recharge to the Ogallala is primarily through precipitation.  A recharge rate of 0.5 inches/year 
was calculated using the Theis equation; the recharge rate may be as much as 1.0 inches/year.  
Due to the high evapotranspiration rate and low precipitation, recharge is most likely limited to 
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 rainwaters, and is 
leached over time to form percolation pathways (Lee Wan 1990). 

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 Cannon AFB.  However, the rate of discharge 
exceeds the rate of recharge.  Water levels in the Ogallala have declined steadily from the 1930s 
to the present.  A decline of 50 to 100 feet has been observed in the area around Clovis, New 
Mexico for the period from the 1930s to 1980.  The largest area of water level decline exceeding 
100 feet occurs south of the Canadian River extending from Curry County, New Mexico to 
Crosby County, Texas (Lee Wan 1990). 

The dominant uses of groundwater in the Cannon AFB area are as potable and irrigation water.  
Numerous wells are found in the Cannon AFB area, most of which provide only irrigation water 
(Figure 2-3). 

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). 

2.1.6 Soils 

Soils in the vicinity of Cannon AFB are classified as silty sand to clayey sand under the Unified 
Soil Classification System, 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 (Lee Wan 1990). 

The most common soil type on Cannon AFB is the Amarillo fine sandy loam, 0- to 2-percent 
slope phase (map symbol Ab on Figure 2-4).  This soil consists of a thin sandy A horizon,  
well-defined clayey B1-3 horizons, with a calcic B3 horizon at depths below 40 inches.  The 
calcic B3 horizon lies on a calcic C horizon, or on caliche.  The Amarillo fine sandy loam is 
present on all relatively flat surfaces at Cannon AFB, but is also found on slopes associated with 
playas (map symbol Ac). 

Clovis fine sandy loams, 0- to 2-percent slope phase (map symbol Cb) and 2- to 5-percent slope 
phase (map symbol Cc), are very similar to Amarillo fine sandy loams.  In the Clovis soils, the 
depth to the calcic C horizon ranges from 28 to 56 inches.  The depth to caliche exceeds  
56 inches.  Clovis and Amarillo fine sandy loams occur in close association. 
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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 1990). 

2.1.7 Background Metal Concentrations in Soil 

The natural soils in the vicinity of Cannon AFB are alkaline and generally rich in metals.  
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 2.00E+05 milligrams per kilogram (mg/kg).  Tightly 
cemented layers of “caliche” are present in several horizons in the natural soils and the Ogallala 
aquifer below.  The Ogallala Formation as a whole should have a relatively high CEC, which 
should, in turn, inhibit the migration of charged contaminants, especially the ionic forms of 
metals.  

The background levels of inorganic compounds in surface and subsurface soil at Cannon AFB 
are presented in Table 2-1 in the form of a mean value and statistical information on the ranges 
encountered for each element.  Table 2-1 has been adapted from a final report dated September 
1997 entitled “Naturally Occurring Concentrations of Inorganics and Background 
Concentrations of Pesticides at Cannon Air Force Base, New Mexico” (W-C 1997).  This report 
summarizes background data for soil from numerous past investigations in the vicinity.  

The UTLs presented in Table 2-1 will be the background levels used in the screening of surface 
and subsurface soil chemical results for this RFI.  This table has been updated to reflect the 
background concentrations calculated for arsenic and thallium in the background study 
completed in 2016 (FPM/URS 2016). 

2.1.8 Water Quality 

The groundwater quality at Cannon AFB is generally good, with dissolved solids ranging from 
2.5E+02 to 5.0E+02 milligrams per liter (mg/L) (Gutentag, et al. 1984) and fluorides ranging 
from 2.2E+00 to 2.7E+00 mg/L (William Matotan and Associates, Inc. 1985). 

2.2 FORMER AGE DISPATCH FACILITY SPILLS (SS501) (SS-C501) 

2.2.1 Site Description and Background 

The Former AGE Dispatch Facility Spills Site (SS501) is in the central portion of Cannon AFB, 
northeast of Building 186, and adjacent to Torch Boulevard.  The site consists only of the asphalt 
parking lot formerly used to store AGE.  The site is approximately 450 feet long and 120 feet 
wide (approximately 1.2 acres). 
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Based on Cannon AFB personnel interviews conducted during the 2011 site visit, the site was 
formerly used as an AGE dispatch facility where AGE was stored.  At the time AGE was stored 
at the site, the asphalt pavement was cracked in several areas.  At least two diesel fuel spills (up 
to 60 gallons each) have historically occurred at this site.  Although the exact locations are not 
known, the spills reportedly occurred in the north-central and south-central portions of the site. 

2.2.2 Previous Investigation Results 

2.2.2.1 Final Evaluation Report (URS 2009) 

During a 2009 shallow soil sampling investigation (URS 2009), a total of four soil samples were 
collected, using a hand auger, from 1 to 3 feet bgs (Table 2-2, Table 2-3, and Figure 2-5).  
Samples were analyzed for total petroleum hydrocarbons (TPH)-diesel range organics (DRO), 
benzene, toluene, ethylbenzene, and xylene (BTEX), and polychlorinated biphenyl (PCBs).  
Samples were nondetect for BTEX and PCBs.  Results indicated a release of TPH-DRO at two 
sample points (maximum concentration of 1.10E+01 mg/kg at SS-C501-100 and  
6.00E+00 mg/kg at SS-C501-103) (URS 2009).   

2.2.2.2 URS Investigation at Eight Sites (URS 2014) 

During the RFA, a total of 24 soil samples were collected from 11 boring locations with sample 
depths ranging from 4 to 15 feet bgs (Table 2-4, Table 2-5, and Figure 2-5).  Soil samples were 
analyzed for TPH-DRO, TPH-gasoline range organics (GRO), TPH-oil range organics (ORO), 
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), RCRA metals, 
and PCBs. 

All samples for VOCs, SVOCs, PCBs, and TPH-GRO were nondetect.  TPH-DRO, TPH-ORO, 
and RCRA metals (except arsenic) were detected at concentrations below NMED residential 
SSLs.  Arsenic was detected at concentrations exceeding established background concentrations 
and NMED residential SSLs in 11 out of 24 samples collected with a maximum concentration of 
5.24E+00 mg/kg.  Arsenic concentrations did not exceed the NMED industrial/occupational SSL 
(2.15E+01 mg/kg).  Additionally, the site qualified for ecological exclusion and no ecological 
assessment was warranted. 

Based on the low level arsenic detections (similar to background) and absence of other chemicals 
of potential concern (COPCs) that are related to suspect contamination, the presence of arsenic 
appeared to be related to high background concentrations and was not indicative of a release.  
Therefore, no further evaluation of arsenic was deemed warranted. 

It was recommended that no further human health or ecological assessment be conducted at 
SS501.  SS501 was recommended for CAC without controls.  Site SS501 is not listed on the 
current RCRA permit tables. 
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SUMMARY OF BACKGROUND ELEMENTAL CONCENTRATIONS IN SOIL
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Aluminum 5508 5932 1964 2183 8950 12214
Antimony ND 1 ND 1 ND 1 ND 1 3.15 1 16 1

Arsenic 2.807 2 2.887 2 1.019 2 0.723 2 5.16 2 4.38 2

Barium 100 210 165 199 670 890
Beryllium 0.35 3 0.35 3 0.13 3 0.17 3 0.78 3 0.73 3

Cadmium ND 1 ND 1 ND 1 ND 1 0.435 1 1.3 1

Calcium 5645 89410 11366 64611 44800 237498
Chromium (total) 7.1 5.6 1.3 2.33 10.5 13.3
Cobalt 2.9 2.6 3 1 1.4 3 6.6 4.7 3

Copper 6.8 3.8 3 4.6 1.97 3 18.3 8.3 3

Iron 6458 5148 1349 2262 10100 13148
Lead 6.8 4.7 1.6 1.7 12 8.7
Magnesium 1066 4260 390 3856 1930 19300
Manganese 139 83 51 50 307 333
Mercury 0.025 3 ND 1 0.016 3 ND 1 0.056 3 0.019 1

Nickel 5.5 5.9 3 1.6 2.41 3 11 14.9 3

Potassium 1345 1222 413 417 2691 2512
Selenium ND 1 0.47 3 ND 1 0.31 3 0.26 1 1.1 3

Silver --- 4 ND 1 --- 4 ND 1 0.4 4 2.65 1

Sodium 91 351 3 10 253 3 102 1227 3

Thallium 0.172 2 0.117 2 0.0438 2 0.0271 2 0.262 1 0.172 1

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
Notes:  

--- = no mean was calculated due to detection of silver in only one sample
AFB = Air Force Base
mg/kg = milligrams per kilogram
ND = nondetect
UTL = upper tolerance limit

1 = All analytical samples were nondetect; therefore, a mean and standard deviation were not calculated.  One-half the highest reporting limit is used as the 95% 
UTL.  The actual mean, standard deviation, and UTL may be less than these values.
2 = This value was calculated based on the combined 1997 and 2016 data collected and discussed in Section 5.2 of this report.
3 = Values determined from a data set including one-half of the reporting limits for nondetects.
4 = Silver was detected in only one sample; therefore, a mean and standard deviation were not calculated.  The single detected concentration is used as the 95% 
UTL.

Element
Mean (mg/kg) Standard Deviation (mg/kg)

95 Percent Upper Tolerance Limit of 
Background Concentrations (mg/kg)

Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil
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SUMMARY OF PREVIOUS SAMPLES FOR CHEMICAL ANALYSIS
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Sample Location/
Identification

Depth Interval
(feet bgs) Sample Date B
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Note(s)

C501-100 1-3 6/24/2009 X X X PID reading = 0.0 ppm
C501-101 1-3 6/24/2009 X X X PID reading = 0.0 ppm
C501-102 1-3 6/24/2009 X X X PID reading = 0.0 ppm
C501-103 1-3 6/24/2009 X X X PID reading = 0.0 ppm

4 4 4

Source:

Notes:
AFB = Air Force Base
bgs = below ground surface
BTEX = benzene, toluene, ethylbenzene and total xylenes
DRO = diesel range organics
EPA = Environmental Protection Agency
PCB = polychlorinated biphenyl
PID = photoionization detector
ppm = parts per million
TPH = total petroleum hydrocarbons

Totals

URS Group, Inc.  2009.  Final Evaluation Report.  Cannon Air Force Base.  Air Force Compliance Clean-up Sites, Identification and Evaluation

June 2009

of DERA Eligibility for AFCEE, Multiple Locations, Prepared for the United States Army Corps of Engineers, Tulsa District.
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SUMMARY OF PREVIOUS ANALYTICAL DATA SCREENING RESULTS
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FIELD IDENTIFICATION
SAMPLE DEPTH (FEET BGS)
DATE COLLECTED

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual

BTEX (mg/kg)
All BTEX compounds were nondetect ND 0/4

PCBs (mg/kg)
All PCBs were nondetect ND 0/4

TPH-DRO (mg/kg) 1.10E+01 F 2/4 1.00E+03 1.10E+01 1.10E+01 F < 1.20E+01 U < 1.20E+01 U 6.00E+00 1.10E+01 F

Notes:

< = not detected
BGS = below ground surface
BTEX = benzene, toluene, ethylbenzene and total xylenes
DRO = diesel range organics
F = result between MDL and RL
MDL = method detection limit
mg/kg = milligrams per kilogram
ND = not detected
NMED = New Mexico Environment Department
PCB = polychlorinated biphenyl
Qual = qualifier
RL = reporting limit
TPH = total petroleum hydrocarbons
U = nondetect

1-3 1-3 1-3 1-3

NMED TPH 
Screening 

Guidelines1 

Residential Direct 
Exposure - Soil 

C501-100 C501-101 C501-102 C501-103

1Residential Direct Exposure for unknown oil screening guideline (Table 6-3, NMED 2015)

June 24, 2009 June 24, 2009 June 24, 2009 June 24, 2009
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SUMMARY OF RFA SOIL SAMPLES FOR CHEMICAL ANALYSIS
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1-5 X X X X X X X
5-10 X X X X X X X X
1-4 X X X X X X X

5-10 X X X X X X X
1-4 X X X X X X X X

5-10 X X X X X X X
10-15 X X X X X X X
1-4 X X X X X X X
5-9 X X X X X X X
1-5 X X X X X X X

5-10 X X X X X X X
1-5 X X X X X X X
5-9 X X X X X X X X
1-5 X X X X X X X

5-10 X X X X X X X
1-5 X X X X X X X

5-10 X X X X X X X
1-4 X X X X X X X X

5-10 X X X X X X X X
10-15 X X X X X X X
1-5 X X X X X X X

5-10 X X X X X X X
1-5 X X X X X X X
5-9 X X X X X X X

24 24 24 24 24 24 24 3 2Totals

CA501-SB10 1236331.600 846982.943 Boring was advanced on the east corner of the south diesel fuel spill area.

CA501-SB11 1236280.915 846933.763 Boring was advanced on the south corner of the south diesel fuel spill area.

CA501-SB08 1236320.295 846893.792 Boring was advanced on the west corner of the south diesel fuel spill area.

CA501-SB09 1236326.005 846939.860 Boring was advanced in the center of the south diesel fuel spill area.

CA501-SB06 1236390.298 847002.840 Boring was advanced in the center of the site, between the two fuel spill areas.

CA501-SB07 1236371.638 846945.002 Boring was advanced on the north corner of the south diesel fuel spill area.

CA501-SB04 1236458.969 847110.366 Boring was advanced on the east corner of the north diesel fuel spill area.

CA501-SB05 1236409.667 847058.708 Boring was advanced on the south corner of the north diesel fuel spill area.

CA501-SB02 1236447.195 847022.305 Boring was advanced on the west corner of the north diesel fuel spill area.

CA501-SB03 1236454.590 847065.820 Boring was advanced in the center of the north diesel fuel spill area.

CA501-SB01 1236498.948 847068.969 Boring was advanced on the north corner of the north diesel fuel spill area.

Sample 
Location 

Identification

Sample Depth 
Interval 
(feet bgs)

Sample Coordinates            
(Northing, Easting)1

Analytical Parameters

Technical Rationale
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Sample 
Location 

Identification

Sample Depth 
Interval 
(feet bgs)

Sample Coordinates            
(Northing, Easting)1

Analytical Parameters

Technical Rationale

Notes:
1Horizontal coordinates are in New Mexico East State Plane, North American Datum of 1983.
2TPH-DRO, TPH-GRO, and TPH-ORO analysis via USEPA Method 8015C
3VOCs analysis via USEPA Method 8260B
4SVOCs analysis via USEPA Method 8270D
5Metals analysis via USEPA Method 6020A and USEPA Method 7471B (Mercury)
6PCBs analysis via USEPA Method 8082A
7Field duplicate samples were collected at a rate of 10% (1 per 10 samples collected) for laboratory analysis.
8MS/MSD samples were collected at a rate of 5% (1 per 20 samples collected) for laboratory analysis.
Laboratory analysis completed by EMAX Laboratories, Torrance, California
AFB = Air Force Base
bgs = below ground surface
MS/MSD = matrix spike/matrix spike duplicate
PCB = polychlorinated biphenyl
RCRA = Resource Conservation and Recovery Act
SVOC = semivolatile organic compound
TPH-DRO = total petroleum hydrocarbons-diesel range organics
TPH-GRO = total petroleum hydrocarbons-gasoline range organics
TPH-ORO = total petroleum hydrocarbons-oil range organics
USEPA = United States Environmental Protection Agency
VOC = volatile organic compound
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FIELD IDENTIFICATION CA501-SB01-005 CA501-SB01-010 CA501-SB02-009 CA501-SB03-004
DATE COLLECTED January 29, 2013 January 29, 2013 January 29, 2013 January 29, 2013

Maximum Frequency Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual
VOLATILE ORGANIC COMPOUNDS (mg/kg)

All nondetect -- --

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All nondetect -- --

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)

2-Methylnaphthalene1 2.50E-02  7 / 24 --- 2.32E+02 2.50E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Acenaphthene 6.5E-03 J  2 / 24 --- 3.48E+03 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Acenaphthylene2 3.2E-03 J  1 / 24 --- 3.48E+03 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Anthracene 3.00E-03 J  2 / 24 --- 1.72E+04 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(a)anthracene 1.80E-02  3 / 24 --- 1.53E+00 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(a)pyrene 2.20E-02  3 / 24 --- 1.53E-01 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(b)fluoranthene 2.80E-02  3 / 24 --- 1.53E+00 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(g,h,i)perylene3 4.00E-02  3 / 24 --- 1.74E+03 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(k)fluoranthene 1.10E-02  3 / 24 --- 1.53E+01 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Chrysene 1.90E-02  3 / 24 --- 1.53E+02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Dibenz(a,h)anthracene 4.50E-03 J  3 / 24 --- 1.53E-01 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Fluoranthene 2.60E-02  3 / 24 --- 2.32E+03 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 24 --- 1.53E+00 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Naphthalene 2.60E-02  5 / 24 --- 4.97E+01 4.30E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Phenanthrene 1.1E-02 J  5 / 24 --- 1.74E+03 1.10E-02 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Pyrene 3.10E-02  3 / 24 --- 1.74E+03 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U

All nondetect ---

--- NA
Diesel Range Organics 4.50E+00 J  2 / 24 --- 1.00E+03 3.30E+00 1.10E+01 J < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.20E+01 U
Oil Range Organics 2.20E+01 J  8 / 24 --- 1.00E+03 6.80E+00 2.20E+01 J < 2.30E+01 U 6.70E+00 2.30E+01 J < 2.30E+01 U < 2.30E+01 U < 2.30E+01 U

METALS (mg/kg)
Arsenic 5.24E+00  24 / 24 5.16E+00/4.38E+00 4.25E+00 4.45E+00 5.46E-01 3.80E+00 5.27E-01 4.85E+00 5.54E-01 2.77E+00 5.67E-01 4.41E+00 5.49E-01 3.57E+00 5.42E-01
Barium 8.59E+02  24 / 24 6.70E+02/8.90E+02 1.56E+04 1.30E+02 5.46E-01 4.44E+02 5.27E-01 1.09E+02 5.54E-01 2.62E+02 5.67E-01 9.41E+01 5.49E-01 7.52E+02 5.42E-01
Cadmium 3.96E-01 J  24 / 24 4.35E-01/1.30E+00 7.05E+01 2.63E-01 5.46E-01 J 3.26E-01 5.27E-01 J 3.03E-01 5.54E-01 J 1.78E-01 5.67E-01 J 2.89E-01 5.49E-01 J 2.50E-01 5.42E-01 J
Chromium4 1.76E+01  24 / 24 1.05E+01/1.33E+01 1.17E+05 1.36E+01 5.46E-01 7.94E+00 5.27E-01 1.45E+01 5.54E-01 4.15E+00 5.67E-01 1.39E+01 5.49E-01 6.67E+00 5.42E-01
Lead 2.52E+01  24 / 24 1.20E+01/8.70E+00 4.00E+02 8.43E+00 5.46E-01 5.50E+00 5.27E-01 9.00E+00 5.54E-01 2.21E+00 5.67E-01 9.77E+00 5.49E-01 4.09E+00 5.42E-01
Selenium 1.51E-01 J  16 / 24 2.60E-01/1.10E+00 3.91E+02 1.24E-01 5.46E-01 J < 5.27E-01 U 1.06E-01 5.54E-01 J < 5.67E-01 U 1.18E-01 5.49E-01 J 8.22E-02 5.42E-01 J
Silver 7.77E-02 J  6 / 24 4.00E-01/2.65E+00 3.91E+02 < 5.46E-01 U < 5.27E-01 U < 5.54E-01 U < 5.67E-01 U < 5.49E-01 U < 5.42E-01 U

Notes:
Result exceeds 2015 NMED Residential SSLs (NMED 2015a).

--- = Background concentrations were calculated for this analyte.
1SSL calculated using method outlined in 2015 NMED Guidance (NMED 2015a)
2Acenaphthene was used as a surrogate for acenaphthylene.
3Pyrene was used as a surrogate for benzo(g,h,i)perylene.
4Chromium is evaluated as chromium III.
J = estimated
LOQ = limit of quantitation
mg/kg = milligrams per kilogram
NA = Not Applicable
NMED = New Mexico Environment Department
SSL = soil screening level
Qual = qualifier
U = nondetect

POLYCHLORINATED BIPHENYLS (mg/kg)

PETROLEUM HYDROCARBONS (mg/kg)

Surface/ Subsurface 
Background 

Concentrations

2015 NMED 
Residential 

SSL

Gasoline Range Organics (All nondetect)

January 29, 2013 January 29, 2013

CA501-SB02-004 CA501-SB03-010

BOLD 



TABLE 2-5
SUMMARY OF RFA ANALYTICAL DATA SCREENING RESULTS

FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\NM_AZ Group PBR_Cannon AFB_Draft_SS501 RFI_Tables_rev1.xlsx\ 9/8/2016 /OMA   Page 2 of 4

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency
VOLATILE ORGANIC COMPOUNDS (mg/kg)

All nondetect -- --

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All nondetect -- --

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)

2-Methylnaphthalene1 2.50E-02  7 / 24 --- 2.32E+02
Acenaphthene 6.5E-03 J  2 / 24 --- 3.48E+03
Acenaphthylene2 3.2E-03 J  1 / 24 --- 3.48E+03
Anthracene 3.00E-03 J  2 / 24 --- 1.72E+04
Benzo(a)anthracene 1.80E-02  3 / 24 --- 1.53E+00
Benzo(a)pyrene 2.20E-02  3 / 24 --- 1.53E-01
Benzo(b)fluoranthene 2.80E-02  3 / 24 --- 1.53E+00
Benzo(g,h,i)perylene3 4.00E-02  3 / 24 --- 1.74E+03
Benzo(k)fluoranthene 1.10E-02  3 / 24 --- 1.53E+01
Chrysene 1.90E-02  3 / 24 --- 1.53E+02
Dibenz(a,h)anthracene 4.50E-03 J  3 / 24 --- 1.53E-01
Fluoranthene 2.60E-02  3 / 24 --- 2.32E+03
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 24 --- 1.53E+00
Naphthalene 2.60E-02  5 / 24 --- 4.97E+01
Phenanthrene 1.1E-02 J  5 / 24 --- 1.74E+03
Pyrene 3.10E-02  3 / 24 --- 1.74E+03

All nondetect ---

--- NA
Diesel Range Organics 4.50E+00 J  2 / 24 --- 1.00E+03
Oil Range Organics 2.20E+01 J  8 / 24 --- 1.00E+03

METALS (mg/kg)
Arsenic 5.24E+00  24 / 24 5.16E+00/4.38E+00 4.25E+00
Barium 8.59E+02  24 / 24 6.70E+02/8.90E+02 1.56E+04
Cadmium 3.96E-01 J  24 / 24 4.35E-01/1.30E+00 7.05E+01
Chromium4 1.76E+01  24 / 24 1.05E+01/1.33E+01 1.17E+05
Lead 2.52E+01  24 / 24 1.20E+01/8.70E+00 4.00E+02
Selenium 1.51E-01 J  16 / 24 2.60E-01/1.10E+00 3.91E+02
Silver 7.77E-02 J  6 / 24 4.00E-01/2.65E+00 3.91E+02

Notes:
Result exceeds 2015 NMED Residential SSLs (NMED 2015a).

--- = Background concentrations were calculated for this analyte.
1SSL calculated using method outlined in 2015 NMED Guidance (NMED 2015a)
2Acenaphthene was used as a surrogate for acenaphthylene.
3Pyrene was used as a surrogate for benzo(g,h,i)perylene.
4Chromium is evaluated as chromium III.
J = estimated
LOQ = limit of quantitation
mg/kg = milligrams per kilogram
NA = Not Applicable
NMED = New Mexico Environment Department
SSL = soil screening level
Qual = qualifier
U = nondetect

POLYCHLORINATED BIPHENYLS (mg/kg)

PETROLEUM HYDROCARBONS (mg/kg)

Surface/ Subsurface 
Background 

Concentrations

2015 NMED 
Residential 

SSL

Gasoline Range Organics (All nondetect)

BOLD 

CA501-SB03-015 CA501-SB04-004 CA501-SB05-005 CA501-SB05-010

January 29, 2013 January 29, 2013 January 29, 2013 January 29, 2013

Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual

< 1.10E-02 U 2.10E-02 1.10E-02 < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U 1.20E-02 1.20E-02
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U 6.50E-03 1.20E-02 J
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U 3.20E-03 1.20E-02 J
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U 3.80E-03 1.10E-02 J < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U 2.60E-02 1.20E-02
< 1.10E-02 U 5.20E-03 1.10E-02 J < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U

< 1.10E+01 U 4.50E+00 1.10E+01 J < 1.20E+01 U < 1.10E+01 U < 1.10E+01 U < 1.20E+01 U
< 2.20E+01 U 1.40E+01 2.20E+01 J < 2.40E+01 U < 2.20E+01 U < 2.30E+01 U 6.00E+00 2.30E+01 J

1.97E+00 5.09E-01 4.92E+00 5.47E-01 2.69E+00 5.44E-01 4.50E+00 5.52E-01 4.07E+00 5.48E-01 5.24E+00 5.43E-01
3.69E+02 5.09E-01 1.11E+02 5.47E-01 8.59E+02 5.44E-01 8.44E+01 5.52E-01 6.62E+02 5.48E-01 1.34E+02 5.43E-01
1.89E-01 5.09E-01 J 3.12E-01 5.47E-01 J 2.60E-01 5.44E-01 J 2.67E-01 5.52E-01 J 3.54E-01 5.48E-01 J 3.96E-01 5.43E-01 J
6.13E+00 5.09E-01 1.40E+01 5.47E-01 5.60E+00 5.44E-01 1.36E+01 5.52E-01 8.24E+00 5.48E-01 1.76E+01 5.43E-01
4.07E+00 5.09E-01 8.98E+00 5.47E-01 3.47E+00 5.44E-01 8.83E+00 5.52E-01 5.55E+00 5.48E-01 1.01E+01 5.43E-01

< 5.09E-01 U 1.43E-01 5.47E-01 J < 5.44E-01 U 1.08E-01 5.52E-01 J 7.37E-02 5.48E-01 J 1.51E-01 5.43E-01 J
< 5.09E-01 U < 5.47E-01 U < 5.44E-01 U < 5.52E-01 U < 5.48E-01 U 7.77E-02 5.43E-01 J

January 29, 2013 January 30, 2013

CA501-SB06-005CA501-SB04-009



TABLE 2-5
SUMMARY OF RFA ANALYTICAL DATA SCREENING RESULTS

FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\NM_AZ Group PBR_Cannon AFB_Draft_SS501 RFI_Tables_rev1.xlsx\ 9/8/2016 /OMA   Page 3 of 4

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency
VOLATILE ORGANIC COMPOUNDS (mg/kg)

All nondetect -- --

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All nondetect -- --

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)

2-Methylnaphthalene1 2.50E-02  7 / 24 --- 2.32E+02
Acenaphthene 6.5E-03 J  2 / 24 --- 3.48E+03
Acenaphthylene2 3.2E-03 J  1 / 24 --- 3.48E+03
Anthracene 3.00E-03 J  2 / 24 --- 1.72E+04
Benzo(a)anthracene 1.80E-02  3 / 24 --- 1.53E+00
Benzo(a)pyrene 2.20E-02  3 / 24 --- 1.53E-01
Benzo(b)fluoranthene 2.80E-02  3 / 24 --- 1.53E+00
Benzo(g,h,i)perylene3 4.00E-02  3 / 24 --- 1.74E+03
Benzo(k)fluoranthene 1.10E-02  3 / 24 --- 1.53E+01
Chrysene 1.90E-02  3 / 24 --- 1.53E+02
Dibenz(a,h)anthracene 4.50E-03 J  3 / 24 --- 1.53E-01
Fluoranthene 2.60E-02  3 / 24 --- 2.32E+03
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 24 --- 1.53E+00
Naphthalene 2.60E-02  5 / 24 --- 4.97E+01
Phenanthrene 1.1E-02 J  5 / 24 --- 1.74E+03
Pyrene 3.10E-02  3 / 24 --- 1.74E+03

All nondetect ---

--- NA
Diesel Range Organics 4.50E+00 J  2 / 24 --- 1.00E+03
Oil Range Organics 2.20E+01 J  8 / 24 --- 1.00E+03

METALS (mg/kg)
Arsenic 5.24E+00  24 / 24 5.16E+00/4.38E+00 4.25E+00
Barium 8.59E+02  24 / 24 6.70E+02/8.90E+02 1.56E+04
Cadmium 3.96E-01 J  24 / 24 4.35E-01/1.30E+00 7.05E+01
Chromium4 1.76E+01  24 / 24 1.05E+01/1.33E+01 1.17E+05
Lead 2.52E+01  24 / 24 1.20E+01/8.70E+00 4.00E+02
Selenium 1.51E-01 J  16 / 24 2.60E-01/1.10E+00 3.91E+02
Silver 7.77E-02 J  6 / 24 4.00E-01/2.65E+00 3.91E+02

Notes:
Result exceeds 2015 NMED Residential SSLs (NMED 2015a).

--- = Background concentrations were calculated for this analyte.
1SSL calculated using method outlined in 2015 NMED Guidance (NMED 2015a)
2Acenaphthene was used as a surrogate for acenaphthylene.
3Pyrene was used as a surrogate for benzo(g,h,i)perylene.
4Chromium is evaluated as chromium III.
J = estimated
LOQ = limit of quantitation
mg/kg = milligrams per kilogram
NA = Not Applicable
NMED = New Mexico Environment Department
SSL = soil screening level
Qual = qualifier
U = nondetect

POLYCHLORINATED BIPHENYLS (mg/kg)

PETROLEUM HYDROCARBONS (mg/kg)

Surface/ Subsurface 
Background 

Concentrations

2015 NMED 
Residential 

SSL

Gasoline Range Organics (All nondetect)

BOLD 

CA501-SB06-009 CA501-SB07-005 CA501-SB08-005 CA501-SB08-010

January 30, 2013 January 29, 2013 January 30, 2013 January 30, 2013

Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual

9.00E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 3.10E-03 1.10E-02 J < 1.10E-02 U
3.40E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U

< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
3.00E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
1.80E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
2.10E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
2.80E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
1.40E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
7.50E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
1.50E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
3.40E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
2.60E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
1.10E-02 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
1.30E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
5.70E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
3.10E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U

< 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U
1.90E+01 2.30E+01 J 1.40E+01 2.30E+01 J < 2.20E+01 U < 2.20E+01 U < 2.20E+01 U < 2.20E+01 U

3.62E+00 5.43E-01 4.50E+00 5.55E-01 3.98E+00 5.59E-01 4.67E+00 5.34E-01 3.04E+00 5.30E-01 4.62E+00 5.48E-01
2.88E+02 5.43E-01 1.17E+02 5.55E-01 6.02E+02 5.59E-01 9.45E+01 5.34E-01 4.25E+02 5.30E-01 8.80E+01 5.48E-01
2.75E-01 5.43E-01 J 2.95E-01 5.55E-01 J 3.66E-01 5.59E-01 J 2.95E-01 5.34E-01 J 2.48E-01 5.30E-01 J 3.16E-01 5.48E-01 J
1.02E+01 5.43E-01 1.35E+01 5.55E-01 9.20E+00 5.59E-01 1.52E+01 5.34E-01 7.58E+00 5.30E-01 1.52E+01 5.48E-01
5.36E+00 5.43E-01 2.52E+01 5.55E-01 5.65E+00 5.59E-01 9.69E+00 5.34E-01 4.16E+00 5.30E-01 9.16E+00 5.48E-01
8.11E-02 5.43E-01 J 1.34E-01 5.55E-01 J < 5.59E-01 U 1.33E-01 5.34E-01 J 6.19E-02 5.30E-01 J 1.28E-01 5.48E-01 J

< 5.43E-01 U 5.74E-02 5.55E-01 J < 5.59E-01 U 5.58E-02 5.34E-01 J < 5.30E-01 U 6.07E-02 5.48E-01 J

CA501-SB09-004

January 29, 2013 January 29, 2013

CA501-SB07-010



TABLE 2-5
SUMMARY OF RFA ANALYTICAL DATA SCREENING RESULTS

FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\NM_AZ Group PBR_Cannon AFB_Draft_SS501 RFI_Tables_rev1.xlsx\ 9/8/2016 /OMA   Page 4 of 4

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency
VOLATILE ORGANIC COMPOUNDS (mg/kg)

All nondetect -- --

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All nondetect -- --

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)

2-Methylnaphthalene1 2.50E-02  7 / 24 --- 2.32E+02
Acenaphthene 6.5E-03 J  2 / 24 --- 3.48E+03
Acenaphthylene2 3.2E-03 J  1 / 24 --- 3.48E+03
Anthracene 3.00E-03 J  2 / 24 --- 1.72E+04
Benzo(a)anthracene 1.80E-02  3 / 24 --- 1.53E+00
Benzo(a)pyrene 2.20E-02  3 / 24 --- 1.53E-01
Benzo(b)fluoranthene 2.80E-02  3 / 24 --- 1.53E+00
Benzo(g,h,i)perylene3 4.00E-02  3 / 24 --- 1.74E+03
Benzo(k)fluoranthene 1.10E-02  3 / 24 --- 1.53E+01
Chrysene 1.90E-02  3 / 24 --- 1.53E+02
Dibenz(a,h)anthracene 4.50E-03 J  3 / 24 --- 1.53E-01
Fluoranthene 2.60E-02  3 / 24 --- 2.32E+03
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 24 --- 1.53E+00
Naphthalene 2.60E-02  5 / 24 --- 4.97E+01
Phenanthrene 1.1E-02 J  5 / 24 --- 1.74E+03
Pyrene 3.10E-02  3 / 24 --- 1.74E+03

All nondetect ---

--- NA
Diesel Range Organics 4.50E+00 J  2 / 24 --- 1.00E+03
Oil Range Organics 2.20E+01 J  8 / 24 --- 1.00E+03

METALS (mg/kg)
Arsenic 5.24E+00  24 / 24 5.16E+00/4.38E+00 4.25E+00
Barium 8.59E+02  24 / 24 6.70E+02/8.90E+02 1.56E+04
Cadmium 3.96E-01 J  24 / 24 4.35E-01/1.30E+00 7.05E+01
Chromium4 1.76E+01  24 / 24 1.05E+01/1.33E+01 1.17E+05
Lead 2.52E+01  24 / 24 1.20E+01/8.70E+00 4.00E+02
Selenium 1.51E-01 J  16 / 24 2.60E-01/1.10E+00 3.91E+02
Silver 7.77E-02 J  6 / 24 4.00E-01/2.65E+00 3.91E+02

Notes:
Result exceeds 2015 NMED Residential SSLs (NMED 2015a).

--- = Background concentrations were calculated for this analyte.
1SSL calculated using method outlined in 2015 NMED Guidance (NMED 2015a)
2Acenaphthene was used as a surrogate for acenaphthylene.
3Pyrene was used as a surrogate for benzo(g,h,i)perylene.
4Chromium is evaluated as chromium III.
J = estimated
LOQ = limit of quantitation
mg/kg = milligrams per kilogram
NA = Not Applicable
NMED = New Mexico Environment Department
SSL = soil screening level
Qual = qualifier
U = nondetect

POLYCHLORINATED BIPHENYLS (mg/kg)

PETROLEUM HYDROCARBONS (mg/kg)

Surface/ Subsurface 
Background 

Concentrations

2015 NMED 
Residential 

SSL

Gasoline Range Organics (All nondetect)

BOLD 

CA501-SB09-010 CA501-SB09-015 CA501-SB10-010 CA501-SB11-005 CA501-SB11-009

January 29, 2013 January 29, 2013 January 29, 2013 January 30, 2013 January 30, 2013

Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual

< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 2.90E-03 1.10E-02 J < 1.10E-02 U 4.90E-03 1.10E-02 J
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 3.00E-03 1.10E-02 J
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 8.40E-03 1.10E-02 J 1.70E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 1.40E-02 1.10E-02 2.20E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 1.80E-02 1.10E-02 2.60E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 4.00E-02 1.10E-02 1.70E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 5.30E-03 1.10E-02 J 1.10E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 5.40E-03 1.10E-02 J 1.90E-02 1.10E-02
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The following section presents the objective and approach of the RFI. 

3.1 RFI OBJECTIVE 

Arsenic and thallium background UTLs at Cannon AFB were updated following additional 
sampling and evaluation as part of an RFI completed in 2016 (FPM/URS 2016).  The objective 
of this RFI was to reevaluate arsenic contamination identified at SS501 to determine if the 
arsenic is naturally occurring or the result of historical usage at these sites.  If arsenic 
concentrations exceeded the updated background UTLs, additional data was collected to 
facilitate a statistical analysis of the arsenic concentrations in the soils. 

3.2 RFI APPROACH 

Arsenic in soils at SS501 was reevaluated based on the recalculated background concentrations 
for arsenic at Cannon AFB.  If arsenic concentrations at SS501 did not exceed the recalculated 
background UTL for arsenic, the background sampling and comparison results were presented in 
this RFI.  If arsenic concentrations at SS501 exceeded the background UTL levels, additional 
arsenic samples were collected to increase the data available for statistical analysis.  The intent of 
the sampling was to increase the data for arsenic at SS501.  Soil samples (if required following 
the comparison to background concentrations) were collected at depths similar to historical 
sampling to provide continuity of data for statistical analysis.  The number of samples collected 
from each site varied based on the number of samples required to meet United States 
Environmental Protection Agency (USEPA) guidelines for the statistical evaluation of 
background samples. 

The results of these evaluations were used to make recommendations regarding the two 
alternatives stated above.  The recommendations were made on the following basis: 

• If no threat to human health exists above residential screening criteria and no potential threat 
to the environment is apparent, then CAC without controls is recommended. 

• If a threat to human health exists above residential screening criteria and/or a potential threat 
to the environment is apparent, then an accelerated corrective measure will be designed and 
executed to reduce contaminants to concentrations below screening levels and allow the site 
to achieve CAC without controls. 

3.3 DEVELOPMENT OF SITE CONCEPTUAL EXPOSURE MODELS 

Site conceptual exposure models (SCEMs) identify chemical release sources and transport 
media, potential human or ecological receptors, and intake-mechanisms for each potential 
exposure pathway.  An exposure pathway describes the means by which release, transport, and 
intake by receptor populations of COPCs occurs.  An exposure pathway consists of four 
necessary elements: 

• A source and transport mechanism of chemical release to the environment 

3 Objectives and Approach 
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• An environmental exposure medium for the released chemical (e.g., surface or subsurface 
soil) 

• A point of potential human or ecological exposure to transported chemicals (e.g., a domestic 
drinking water well)  

• A human or ecological intake mechanism (e.g., inhalation or ingestion) at the point of 
exposure 

All four elements must be present for an exposure pathway to be complete and for chemical 
exposure to occur.  In the SCEMs, potentially complete and significant pathways are denoted 
with solid lines. 

Exposure pathways were evaluated with respect to potential chemical sources at SS501.  
Exposure pathways were considered to be potentially complete if there were chemical release 
and transport mechanisms and identified exposure points and receptors for that exposure 
pathway.  Incomplete exposure pathways do not result in actual exposure to human or ecological 
receptors and, therefore, do not pose a potential risk.  Minor, potentially complete pathways are 
those that could conceivably be complete and result in an exposure, but the resulting exposure 
would be at levels that would not pose a significant risk.  The preliminary site conceptual 
exposure model is presented in Figure 3-1. 

3.4 EVALUATION OF BACKGROUND CONCENTRATIONS 

Soils are derived from parent geologic materials as a result of physical, chemical, and biological 
processes.  The soil system is naturally a highly heterogeneous matrix of inorganic and organic 
components.  The relative proportions of these components are dependent upon factors 
influencing soil formations, such as topography, climate, depositional processes, and time 
(Sposito and Page 1984).  Total concentrations of metals in soils may vary depending upon 
location; for example, at the surface, soils are influenced by leaching, runoff, atmospheric 
deposition, and biotic uptake, as well as anthropogenic activity.  The ranges of naturally 
occurring or background concentrations of metals in soils vary greatly due to the composition of 
parent material; therefore, care must be taken in the interpretation of metals data generated 
during an investigation. 

Thallium and/or arsenic concentrations in the surface (0 to 10 foot interval) and subsurface 
(greater than 10 foot) soil were compared to newly established background UTLs to determine 
whether metals detected were site-related.  The approach compared the maximum concentrations 
detected at a given site to the 95-percent UTL of the calculated background concentrations.  
Using this method, individual samples at sites with high concentrations relative to background 
levels (i.e., which could represent a site-related release) could be identified. 

3.5 HUMAN HEALTH SCREENING-LEVEL EVALUATION METHODOLOGY 

This section describes the approach used in the human health screening-level evaluation for 
SS501.  A preliminary human health screening evaluation was conducted by comparing chemical 
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concentrations found at the site with NMED human health SSLs for residential exposure (NMED 
2015b).  Where SSLs were not available, SSLs were calculated using the methodology outlined 
in NMED guidance (NMED 2015b).  While the sampling completed for this RFI was limited to 
analysis of soil samples for arsenic, the data sets used in the risk screening were comprised of 
historical and current analytical results from samples collected from 0 to 10 feet bgs.  The soil 
dataset used for the human health screening evaluation is presented Appendix E. 

SS501 is not utilized for residential purposes.  Screening against residential screening criteria 
accounted for possible future changes in land use.  The preliminary screening evaluation for 
SS501 is presented in Section 5.4. 

3.5.1 Preliminary Site Conceptual Exposure Models 

One of the first steps in formulating a risk assessment for a site is developing a SCEM to identify 
relevant exposure pathways and exposure scenarios (Section 3.3).  During preparation of the  
12 Sites RFI Work Plan (FPM/URS 2015a), a preliminary SCEM was developed for SS501.  The 
preliminary SCEM identified three groups of human receptors as potentially applicable to this 
site: 

• Future resident  

• Future construction worker 

• Future site worker 

There are no current residents, construction workers, or site workers at SS501; therefore, all 
current exposure pathways were considered incomplete.  The residential scenario is considered 
to be protective of short term exposures such as site visitor, trespassers, and hypothetical future 
recreational users.  Therefore, these potential receptors were not directly evaluated in the risk 
assessment. 

The primary routes of exposure for future receptors evaluated in the risk screen were ingestion of 
contaminated soil, dermal contact with contaminated soil, and inhalation of airborne soil 
particulates.  Volatile compounds were not considered the primary contaminants at SS501; 
therefore, volatile emissions and vapor intrusion were considered incomplete exposure pathways 
for these sites. 

There are no surface water bodies associated with SS501; therefore, direct exposure to surface 
water was considered an incomplete pathway.  Groundwater is not readily accessible at the site 
due to the depth to groundwater (greater than 287 feet bgs).  Additionally, the soil-to-
groundwater pathway was considered to be limited based on the following lines of evidence: 

• Cannon AFB is located in a semiarid environment with low rates of precipitation. 

• The underlying Ogallala Formation contains fractured caliche layers and cemented soils that 
restrict, but do not prevent vertical migration of contaminants.   

• The presence of clay minerals throughout the formation attenuates contaminants by 
adsorption. 
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The preliminary SCEM for SS501 is presented on Figure 3-1. 

3.5.2 Target Risk Levels 

Under the Comprehensive Environmental Response, Compensation, and Liability Act and 
RCRA (USEPA 1991), remedial action is generally warranted when cumulative cancer risk 
exceeds 1E-04 or noncancer hazard index exceeds 1.  The range between 1E-06 and 1E-04 (1 in 
1,000,000 to 1 in 10,000) is the risk management range for cancer risk.  NMED SSLs are based 
on 1E-05 (1 in 100,000) target excess cancer risk (per chemical) or a target hazard quotient (HQ) 
of 1 (per chemical) for noncarcinogens.  Exceeding NMED SSLs means further evaluation of 
chemical concentrations and exposure assumptions may be warranted. 

3.5.3 Evaluation of Essential Nutrients 

Essential nutrients are naturally occurring inorganic constituents considered essential for human 
health in trace amounts, but may be toxic in high doses.  Per NMED guidance (NMED 2015b), 
inorganics classified as essential nutrients that do not have published toxicity data (from the 
USEPA [2003a] recommended hierarchy of sources) may be eliminated from further 
consideration in the risk assessments if they are detected in soil at concentrations that would not 
cause adverse effects to human health or the environment.  Inorganics classified as essential 
nutrients that could be naturally occurring and do not have published toxicity data include: 
calcium, chloride, magnesium, phosphorous, potassium, and sodium. 

NMED has calculated SSLs based upon dietary guidelines, such as tolerable upper intake levels, 
recommended daily allowances, and adequate intakes.  Maximum detected concentrations of 
inorganics classified as essential nutrients were compared to NMED’s essential nutrient SSLs 
(Table 5-1, NMED 2015b).  Results of the essential nutrient screening process are provided in 
Section 5.4. 

3.5.4 Comparison of Site Metals Concentrations to Background Levels 

For inorganics, a comparison of site concentrations to appropriate background concentrations 
was conducted prior to evaluation against NMED’s SSLs.  Those inorganics present at levels 
indicative of natural background were eliminated as COPCs.  The general process is a tiered 
approach.   

Step 1: Compare the site maximum concentrations to the background UTLs from Table 2-1.  If 
the maximum detected site concentrations were below the UTL, then site concentrations were 
considered to be background and no additional action was required.  If the site maximums were 
greater than the UTL, Step 2 was completed. 

Step 2: Compare the range of detected site concentrations to the range of detected background 
concentrations.  If the site range was within the range of detected background concentrations, 
then the site concentrations were considered to be background and no additional action was 
required.  If the site range exceeded the background range, the metal was considered to exceed 
background.   
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Arsenic is an inorganic which often drives site risks even at background levels.  Therefore, if site 
arsenic concentrations failed the first two steps, an additional step (Step 3 below) was completed.  
This step was not completed for other metals, as they generally are not major contributors to site 
risks.  If another metal was found to be a primary contributor to site risks, the population 
comparison was completed to confirm the site metals concentrations were greater than 
background. 

Step 3: A two-sample hypothesis test was used to compare the distributions of the site data to the 
distributions of background data to determine if site concentrations were elevated compared with 
background.  The two-sample hypothesis test determines if the analytical data for the inorganic 
being evaluated (arsenic) is comparable to the analytical data collected as part of the background 
evaluation.  If the distributions of the site data are comparable then concentrations of the 
inorganic (arsenic) are deemed to be within background levels and are not considered to 
represent an exceedance of NMED residential SSLs.  If the distributions of the site data are not 
comparable then concentrations of the inorganic are deemed to exceed background levels and 
additional actions may be required unless further lines of evidence can be provided to justify the 
exclusion of the inorganic.  The two-sample hypothesis test was completed using USEPA 
statistics program ProUCL 5.0 (USEPA 2013b). 

The background comparison results are provided in Section 5.2. 

3.5.5 Soil Exposure Intervals 

NMED guidance (NMED 2015b) assumes residents could be exposed to surface and subsurface 
soils during home maintenance activities, yard work, landscaping, and outdoor play activities, 
and specify an exposure interval of 0 to 10 feet bgs.  NMED guidance assumes construction 
workers are involved in digging, excavation, maintenance, and building construction projects and 
could be exposed to surface as well as subsurface soil.  Therefore, a soil exposure interval of 0 to 
10 feet bgs is considered appropriate for the construction worker.  The SS501 dataset used for 
the human health residential and construction worker screening evaluations is presented in 
Appendix E, Table E-1. 

According to NMED guidance (NMED 2015b), site workers are assumed to be exposed to the 0 
to 1-foot interval.  There was no data from the 0 to 1-foot interval at SS501; therefore, to be 
conservative, data from the 0 to 5-foot interval was used to assess potential risk for the site 
worker.  The SS501 soil dataset used for the site worker human health screening evaluations is 
presented Appendix E, Table E-2. 

3.5.6 Screening Exposure Concentrations 

In accordance with NMED guidance (NMED 2015b), the maximum detected concentration in 
the soil exposure interval applicable to each receptor was selected as the screening exposure 
concentration. 
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3.5.7 Cumulative Human Health Risk Screening 

NMED guidance (NMED 2015b) indicates the potential cumulative risks and hazards should be 
evaluated to determine whether further risk screening may be necessary.  A human health risk 
screening was performed in accordance with NMED guidance by comparing maximum chemical 
concentrations detected at the site with NMED human health SSLs.  In the absence of NMED 
SSLs, SSLs were calculated using the methodology outlined in NMED guidance (NMED 
2015b). 

SSLs for individual carcinogenic chemicals are based on a cancer risk of 1E-05.  SSLs for 
individual noncarcinogenic chemicals are based on a hazard quotient of 1.  Cumulative site 
screening risks and hazards were calculated as follows: 

 

 

 

Where:  

C1...Ci = Screening exposure concentration for chemical “1” to chemical “i”. 

SSL1…SSLi = Soil screening level for chemical “1” to chemical “i” based on a SSL 
carcinogenic risk of 1E-05 or noncarcinogenic hazard of 1. 

A cumulative risk of 1E-05 or less indicates the carcinogenic risks are acceptable and no further 
evaluation is warranted.  A screening Hazard Index (HI) of 1 or less means that noncarcinogenic 
effects are acceptable and no further evaluation is necessary. 

3.5.8 Evaluation of Lead 

Exposure to lead can result in neurotoxic and developmental effects.  The primary receptors of 
concern are children, whose nervous systems are still undergoing development and who also 
exhibit behavioral tendencies that increase their likelihood of exposure (e.g., pica).  These effects 
may occur at exposures so low that they may be considered to have no threshold, and are 
evaluated based on a blood lead level (rather than the external dose as reflected in the reference 
dose/reference concentration methodology).  Therefore, the risk evaluation and toxicological 
approach used by USEPA and other agencies for lead is unique from other chemicals.  For 
residential exposures, USEPA recommends the Integrated Exposure Uptake Biokinetic Model 
for Lead in Children for setting site-specific preliminary risk-based remediation goals 
(USEPA 1998).  The adult lead exposure model is the model currently used by USEPA to 
evaluate adult exposures in the workplace (USEPA 2003b) and is based on a pregnant mother’s 
capacity to contribute to fetal blood lead levels.  The models for lead back-calculate to a soil 
concentration that would not exceed an estimated blood-lead concentration of 10 micrograms per 
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deciliter.  The NMED lead SSL for residential exposure is 4.00E+02 mg/kg.  The NMED lead 
SSL for the site worker exposure is 8.00E+02 mg/kg.  HQs are not calculated for lead.  For 
screening, the maximum detected concentration is presented simply as a comparison with the 
receptor-specific SSL.  The models were not run if the site concentrations were less than the 
screening criteria.  The results of the risk evaluation for lead are presented in Section 5.4. 

3.6 ECOLOGICAL SCREENING-LEVEL EVALUATION METHODOLOGY 

A preliminary ecological evaluation was conducted in general accordance with NMED’s Risk 
Assessment Guidance for Investigations and Remediation, Volume 2, Tier 1: Screening-Level 
Ecological Risk Assessment, Phase I, Scoping Assessment during the RCRA Facility 
Assessment completed for SS501 in 2014 (URS 2014).  The results of the ecological risk 
evaluation indicated that SS501 qualified for an ecological exclusion and did not require an 
ecological risk assessment. 
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This section summarizes the field activities completed for this RFI.  Sample designations, 
sampling equipment and procedures, and sample handling and documentation procedures are 
described in this section.   

4.1 SAMPLING OVERVIEW 

The maximum arsenic concentration identified at SS501 was compared to the revised calculated 
background UTLs (calculated in 2016) to determine if further sampling was required.  The 
arsenic concentrations at SS501 exceeded background UTLs.  Therefore, 12 additional soil 
samples were collected from SS501.  The locations and depths of the soil samples are included in 
Table 4-1 and Figure 4-1. 

4.2 FIELD ACTIVITIES 

The following sections describe the field activities completed including: utility locates, 
surveying, subsurface drilling and soil sampling, field screening and headspace analysis, 
photographic documentation, sample handling documentation and analysis, and IDW 
management.  All field activities were completed in accordance with the approved 12 Sites RFI  
Work Plan (FPM/URS 2015a) and approval with modifications letters from NMED (NMED  
2015c and NMED 2016). 

4.2.1 Utility Locates 

Utility clearances were obtained prior to the start of field activities.  Underground utilities were 
marked within the project area and were documented in the field logbook for future use. 

4.2.2 Survey of Sampling Locations 

Survey coordinates were recorded using a Trimble Geo XH 6100 hand-held global positioning 
system.  Horizontal coordinates were surveyed to within 1 meter of actual locations using North 
American Datum of 1983. 

4.2.3 Soil Sampling 

Subsurface samples were collected using direct push drilling methods.  Continuous soil samples 
were collected at all boring locations and began at the ground surface.  Soil boring logs, 
including detailed soil descriptions of material encountered (using United Soil Classification 
System [USCS]) and field screening results for each sample collected, were completed and are 
included in Appendix B. 

Discrete soil samples were collected from the designated soil intervals in the work plan, placed 
into laboratory-provided containers, and wrapped in protective packing material (i.e., foam liners 
and bubble packing).  Soil SCFSs with a soil description in accordance with the USCS 
documenting the collection of each sample were completed, and are included in Appendix B. 

4 Field Activities 
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4.2.4 Sampling Handling, Documentation, and Analysis 

The labeling, preservation, handling, shipping, documentation, and tracking procedures for all 
samples collected during this investigation at Cannon AFB are described in the following sub-
sections. 

4.2.4.1 Sample Handling 

Samples were collected in laboratory provided containers.  Sample identification labels were 
completed using waterproof ink and attached to each sample.  Each sample was labeled with a 
unique code indicating the site number, sample location number, matrix identifier, and sample 
depth.  Labels included the date and time of sample collection, analysis required, and samplers’ 
initials.  Sample labels were supplied by URS.  Samples were placed in a cooler for overnight 
express carrier (Federal Express) shipment to the laboratory.  A completed and signed CoC was 
placed in the cooler.  Samples were shipped to EMAX Laboratories, Inc. at 1835 West 205th 
Street, Torrance, California. 

4.2.4.2 Field Documentation 

Field observations and data were recorded using a pen with permanent waterproof ink in a 
permanently bound, weatherproof field logbook containing consecutively numbered pages, on 
boring logs, and on SCFSs.  The information in the field logbook, on the boring logs, and on the 
SCFSs included, but was not limited to, the sample location, date and time of sample collection, 
sample identification code, description of samples (matrix sampled), sample depth, sampling 
methods, analytical methods, field observations, and personnel present.  Each page in the field 
book was signed by the person making the entry at the end of the day.  The SCFSs are provided 
in Appendix B. 

4.2.4.3 Sample Chain-of-Custody 

Information concerning the custody, transfer, handling, and shipping of samples was recorded on 
a CoC form.  The sampler filled out the CoC form and kept the samples in his possession until he 
relinquished them to the express carrier (Federal Express).   

4.2.5 Investigation-Derived Waste 

IDW generated by field activities included soil, decontamination water, personal protective 
equipment and disposable sampling supplies.  These materials were disposed of as follows: 

• Soil IDW generated during project field activities was containerized in 55 gallon drums, and 
temporarily stored in a designated lay down area at Cannon AFB.  A composite IDW sample 
was collected and analyzed for TPH-GRO, TPH-DRO, TPH-ORO and waste characterization 
parameters (paint filter liquid test and Toxicity Characteristic Leaching Procedure for VOCs, 
SVOCs, metals, mercury, pesticides, and chlorinated herbicides) per the requirements of the 
Clovis Regional Landfill.  Based on the results of the analyses, the soil was characterized as 
nonhazardous and disposed of at the Clovis Regional Landfill.  Laboratory results and other 
IDW documentation are provided in Appendix D. 
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• Decontamination water was containerized in a 55-gallon drum and was temporarily stored in 
a designated laydown area at Cannon AFB.  An IDW grab sample was collected and was 
analyzed for waste characterization parameters.  Based on the results of the analyses, the 
water was characterized as nonhazardous and will be disposed of in accordance with the 
approved 12 Sites RFI Work Plan (FPM/URS 2015a).  Laboratory results and other IDW 
documentation are provided in Appendix D. 

• Personal protective equipment and disposable sampling supplies were disposed of on Cannon 
AFB as solid waste in municipal waste dumpsters. 
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Technical Rationale

Sampling was conducted following the completion of the background study.  The 
locations identified were selected to provide a representative sampling population of 
soils at SS501 and allow for a statistical analysis of the data to be performed.  This 
analysis was utilized to determine if the arsenic present was within the range of 
concentrations anticipated to be present based on the statistical analysis of the data as 
it related to background concentrations.
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5.1 BORING LOGS 

Geologic materials encountered during subsurface soil sampling were described by a geologist 
on boring logs, included in Appendix B.  Geologic materials logged at this site consisted of 
native materials derived from or included in the Ogallala Formation.  The geology at the site 
consists of silty clay overlaying silty sand followed by sand. 

5.2 SUMMARY OF ANALYTICAL RESULTS 

Arsenic in soils at SS501 was reevaluated based on the recalculated background UTLs for 
arsenic at Cannon AFB.  Historical concentrations of arsenic identified at SS501 exceeded the 
calculated background UTLs.  Therefore, additional samples were collected to increase the data 
available for statistical analysis for these sites. 

A total of 14 soil samples (12 soil samples and 2 duplicate samples) were collected and analyzed 
for arsenic from SS501.  Table 5-1 shows the comparison of soil sample results to NMED 
residential SSLs and the background concentration for arsenic calculated for Cannon AFB.  
Laboratory analysis identified arsenic in the soil samples at concentrations ranging from 
2.84E+00 to 4.07E+00 mg/kg.  None of the arsenic soil samples collected exceeded the NMED 
residential SSL.  The analytical data for SS501 is presented on Figure 5-1 and is discussed 
further in Section 5.4.1. 

5.3 DATA REVIEW AND VERIFICATION 

The analytical data generated by EMAX Laboratories, Inc. were checked for accuracy, precision, 
representativeness, comparability, and completeness.  The data review/verification process for 
this project consisted of data generation, reduction, and two levels of review.  Details of the data 
review processes are presented in Appendix C. 

5.4 HUMAN HEALTH SCREENING-LEVEL EVALUATION 

The human health screening-level evaluation for SS501 was completed in accordance with the 
methodology presented in Section 3.5.  Soil sampling completed for this RFI was limited to 
arsenic.  However, the data sets used in the risk screening were comprised of historical and 
current analytical results from samples collected from 0 to 10 feet bgs.  The residents and 
construction workers were assumed to be exposed to the 0 to 10-foot interval.  According to 
NMED guidance (NMED 2015b), site workers were assumed to be exposed to the  
0 to 1-foot interval.  There was no data from the 0 to 1-foot interval at SS501; therefore, to be 
conservative, data from the 0 to 5-foot interval was used to assess potential risk for the site 
worker.  The soil dataset used for residential and construction worker human health screening 
evaluations is presented Appendix E, Table E-1.  The soil dataset used for the site worker 
human health screening evaluations is presented Appendix E, Table E-2. 

5 Investigation Results 
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5.4.1 Comparison of Site Inorganics to Background 

The maximum detected concentrations in subsurface soils were compared to background 
concentrations as detailed in Section 3.5.  The subsurface soil background comparison is 
presented in Appendix E, Table E-3.  The following metals were considered to exceed 
background levels in subsurface soil (0 to 10 feet bgs): 

• Arsenic - Maximum concentration (5.24E+00 mg/kg) exceeded the background UTL 
(4.38E+00 mg/kg).  Additionally, the site range exceeded the background range. 

• Chromium - Maximum concentration (1.76E+01 mg/kg) exceeded the background UTL 
(1.33E+01 mg/kg).  Additionally, the site range exceeded the background range. 

• Lead - Maximum concentration (2.52E+01 mg/kg) exceeded the background UTL (8.70E+00 
mg/kg).  Additionally, the site range exceeded the background range. 

Arsenic is often a risk driver even at naturally occurring concentrations.  Therefore, the site 
arsenic population of results was compared to the background population of results using 
USEPA’s ProUCL statistics program Version 5.0 (USEPA 2013b) to determine if these two 
populations were the same.  Two comparison tests were used: Gehan and Tarone-Ware.  The 
comparison tests both indicated site subsurface soil arsenic concentrations exceeded background 
concentrations.  In accordance with USEPA and NMED guidance, the data set also underwent a 
visual analysis.  The multiple Q-Q plot and multiple Box plot indicated SS501 arsenic 
concentrations exceeded the background levels.  Therefore, arsenic was considered to exceed 
background levels in subsurface soils.  ProUCL input, output, and plots are provided in 
Appendix E. 

The maximum detected concentrations in surface soils were compared to background 
concentrations as detailed in Section 3.5.  The following metals were considered to exceed 
background levels in surface soil (0 to 5 feet bgs): 

• Arsenic - Maximum concentration (5.24E+00 mg/kg) exceeded the background UTL 
(5.16E+00 mg/kg).  Additionally, the site range exceeded the background range. 

• Chromium - Maximum concentration (1.76E+01 mg/kg) exceeded the background UTL 
(1.05E+01 mg/kg).  Additionally, the site range exceeded the background range. 

• Lead - Maximum concentration (2.52E+01 mg/kg) exceeded the background UTL (1.20E+01 
mg/kg).  Additionally, the site range exceeded the background range. 

The site arsenic population of results was compared to the background population of results 
using USEPA’s ProUCL statistics program Version 5.0 (USEPA 2013b) to determine if these 
two populations were the same.  The Wilcoxon-Mann-Whitney nonparametric test was used.  
The comparison test indicated site surface soil arsenic concentrations exceeded background 
concentrations.  The visual analysis using the multiple Q-Q plot and the multiple Box plot 
indicated site surface arsenic concentrations exceeded background levels.  Therefore, arsenic was 
considered to exceed background in surface soils.  ProUCL input, output, and plots are provided 
in Appendix E.  The surface soil background comparison is presented in Appendix E,  
Table E-4.  
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Based on the results of the background comparison for soils, the following metals were retained 
for further evaluation: arsenic, chromium, and lead in both subsurface and surface soils. 

5.4.2 Comparison of Site Data to Screening Criteria 

The maximum detected soil concentrations were compared to NMED Residential SSLs.  The 
screening comparison for the 0 to 10-foot exposure interval is shown in Appendix E,  
Table E-5.  The following compounds exceeded the residential screening criteria in the 0 to 10-
foot exposure interval: 

• Arsenic – Maximum Concentration – 5.24E+00 mg/kg; 11 of 34 samples exceeded the 
residential SSL [4.25E+00 mg/kg]; ranging from 2.67E+00 mg/kg to 5.24E+00 mg/kg; all 
exceedances were in the 4 to 5-foot samples). 

The screening comparison for the 0 to 5-foot exposure interval is shown in Appendix E,  
Table E-6.  The following compounds exceeded the residential screening criteria in the 0 to 5-
foot exposure interval: 

• Arsenic – (maximum concentration – 5.24E+00 mg/kg; 11 of 17 samples exceeded the 
residential SSL [4.25E+00 mg/kg]; ranging from 2.67E+00 mg/kg to 5.24E+00 mg/kg; all 
exceedances were in the 4 to 5-foot samples). 

5.4.3 Quantitative Risk Screening Evaluation 

A quantitative screening evaluation was completed in accordance with the 2015 NMED risk 
assessment guidance (see Section 3.5 for methodology).  Results of the human health screening 
for SS501 are summarized below.  The detailed quantitative screening evaluation is provided in 
Appendix E, Tables E-7 through E-9 for the resident, construction worker, and site worker, 
respectively. 

Former AGE Dispatch Facility Spills Site (SS501) 
Screening-Level Cumulative Risks and Hazard Indices for Soil 

Receptor Scenario Cumulative Site-Specific 
Screening Excess Cancer Risks 

Screening Site-Specific Hazard 
Index 

Resident 1E-05 0.0003 

Construction Worker 1E-08 0.09 

Site Worker 3E-06 0.00002 

Arsenic was the primary COPC at SS501.  The site-specific excess cancer risks for all receptors 
are within or below the risk management range of 1E-04 to 1E-06 (National Oil and Hazardous 
Substances Pollution Contingency Plan 40 CFR 300.430).  Additionally, the cancer risks do not 
exceed the NMED target cancer risk of 1E-05; therefore, soils at SS501 are unlikely to pose any 
unacceptable cancer risks to any exposed population.   
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The HIs for all receptors were below the threshold value of 1.  Based on this assessment, soils at 
SS501 are unlikely to pose any unacceptable adverse health effects to any exposed population. 

5.4.4 Evaluation of Lead 

The maximum detected concentration of lead (2.52E+01 mg/kg) did not exceed the residential 
SSL of 4.00E+02 mg/kg nor the site worker SSL of 8.00E+02 mg/kg (Appendix E, Tables E-5 
and E-6).  Therefore, SS501 lead concentrations are unlikely to result in blood-lead 
concentrations of 10 µg/dL or greater and no further evaluation of lead is necessary. 

5.4.5 Evaluation of Petroleum Hydrocarbons 

In the 0 to 10-foot bgs exposure interval, DRO was detected in 2 of 22 soil samples with a 
maximum concentration of 4.50E+00 mg/kg.  ORO was detected in 8 of 22 soil samples with a 
maximum concentration of 2.20E+01 mg/kg.  None of the detected concentrations for DRO or 
ORO exceeded the residential (1.00E+03 mg/kg) or commercial (3.00E+03/3.80E+03 mg/kg) 
SSLs.  

In the 0 to 5-foot exposure interval, DRO was detected in 2 of 11 soil samples with a maximum 
concentration of 4.50E+00 mg/kg.  ORO was detected in 6 of 11 soil samples with a maximum 
concentration of 1.80E+01 mg/kg.  None of the detected concentrations for DRO or ORO 
exceeded the residential (1.00E+03 mg/kg) or commercial (3.00E+03/3.80E+03 mg/kg) SSLs. 

The maximum detected concentrations of DRO and ORO equated to HIs ranging from 0.006 for 
the site worker to 0.03 for the resident.  The quantitative evaluation is shown in Appendix E, 
Table E-10.  Note: TPH hazard quotients are not added to the individual constituent values, as it 
would count TPH hazards twice; once for the individual constituents and once for the compound 
TPH.  Based on the screening comparison, detected concentrations of DRO and ORO are 
unlikely to pose unacceptable adverse health effects for any of the evaluated receptors. 

5.5 SITE CONCEPTUAL EXPOSURE MODEL 

A preliminary SCEM was developed for SS501 based on historical site information.  The 
preliminary SCEM is shown on Figure 3-1. 

The Former AGE Dispatch Facility Spills Site (SS501) is in the central portion of Cannon AFB, 
northeast of Building 186, and adjacent to Torch Boulevard.  The site consists of the asphalt 
parking lot formerly used to store AGE.  The site is approximately 450 feet long and 120 feet 
wide (approximately 1.2 acres). 

Based on Cannon AFB personnel interviews conducted during the 2011 site visit, the site was 
formerly used as an AGE dispatch facility where AGE was stored.  At the time AGE was stored 
at the site the asphalt pavement was cracked in several areas.  At least two diesel fuel spills (up 
to 60 gallons each) have historically occurred at this site.  Although the exact locations are not 
known, the spills reportedly occurred in the north-central and south-central portions of the site. 
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Site workers, construction workers, and residents could be exposed to surface soils, resulting in 
incidental ingestion, dermal absorption, and inhalation of chemicals.  Surface soil is defined as 
soil from the ground surface to a depth of 1 foot.  However, for this site the evaluation of surface 
soil went to a depth of 5 feet bgs.  If site contaminants leached to the subsurface soils, 
construction workers and residents could also be exposed via direct contact with subsurface soil, 
resulting in incidental ingestion, inhalation, or dermal absorption of chemicals.  There are no 
current site workers, construction workers, or residents at SS501; therefore, all the current 
exposure pathways are considered incomplete.  

The Ogallala aquifer underlies Cannon AFB and provides water for domestic use the area.  The 
dominant uses of groundwater in the Cannon AFB area are as potable and irrigation water.  
Numerous wells are found in the Cannon AFB area, most of which provide only irrigation water.  
The Ogallala will continue to be used as the primary source of potable and irrigation water for 
eastern New Mexico.  However, groundwater is located approximately 287 bgs and an 
evaluation of the soil-to-groundwater pathway indicated groundwater had not and will not be 
impacted by soil contaminants at SS501.   

No surface water features occur on or near SS501.  Therefore, the transport of site contaminants 
via stormwater runoff to surface water or sediment was considered an incomplete pathway for 
SS501. 

A quantitative screening evaluation was completed for residents, construction workers, and site 
workers using maximum detected concentrations.  The site-specific soil exposure excess cancer 
risks for receptors at SS501 ranged from 1E-08 for construction worker to 1E-05 for residents.  
All excess cancer risks are considered acceptable because they fall at or below the NMED risk 
management value of 1E-05.  The hazard indices ranged from 0.00002 for site worker to 0.09 for 
construction workers.  These values do not exceed the NMED threshold value of 1.  Based on the 
evaluation of maximum concentrations, soil at SS501 is unlikely to pose unacceptable excess 
cancer risks or adverse health effects for any of the evaluated receptors. 

Based on the sum total of information regarding a release at SS501 and the results of the risk 
evaluation at SS501, a final SCEM was prepared indicating no complete exposure pathways.  
The final SCEM is shown on Figure 5-2. 

5.6 UNCERTAINTIES 

In order to address uncertainties related to risk evaluation, a discussion of the main sources of 
uncertainty in the exposure and risk calculations are presented below: 

Chemical concentrations used to evaluate potential site risks are based on the available 
environmental soil data.  Environmental sampling is designed to identify and fully characterize 
the type and extent of contamination at a site.  Therefore, environmental sampling is biased 
toward finding contamination and it is unlikely contaminant concentrations have been 
underestimated. 
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The residential SSL assumes a person is present 24 hours a day, 350 days per year for 26 years 
(noncancer) or 70 years (cancer).  These are conservative assumptions.  In today’s culture, it is 
not uncommon for people to leave their homes on a regular basis for work, playdates, social 
engagements, errands, sporting events, etc.  Therefore, the exposure assumption for residents is 
likely to overestimate potential site risks.   

The use of maximum detected concentrations in the estimate of site risks likely overestimates 
site risks because receptors are unlikely to spend the entire exposure duration and frequency 
assumed by the SSLs in contact with the maximum concentrations.   

Risk assessment is an uncertain process which requires both scientific data and science-based 
assumptions.  Risk assessments are conducted to infer risks below the range of observable events 
in people and studies of laboratory animals.  For example, regulatory agencies typically attempt 
to protect populations from exposure to doses of chemicals that may pose a cancer risk of one in 
one million or greater.  It is virtually impossible to measure the impact of a one-in-one-million 
cancer risk on a population where one-third of that population is already expected to be 
diagnosed with cancer, even in the absence of a particular chemical exposure 
(USEPA 1990; 1992). 

This risk assessment evaluated the toxicity or risk associated with individual chemicals and then 
combined them to estimate risk as it related to chemical mixtures.  However, simply adding risks 
ignores potential synergistic or antagonistic interactions, as well as differences in target organ 
specificities and differences in mechanisms of action that could lead to either underestimation or 
overestimation of total risk. 

USEPA cancer slope factors (SFs) used to calculate SSLs are highly conservative estimates of 
dose-response relationships and probably likely result in a significant overstatement of actual 
cancer risk.  Cancer slope factors are calculated using the 95% UCL on a dose-response curve 
estimated by a linear mathematical model that extrapolates from short-term, high-dose animal 
exposures to long-term, low-dose human exposures.  USEPA guidance states the cancer SFs are 
upper-bound estimates of potency. 

The following should be considered in order to interpret the significance of the cancer risk 
estimates.  The National Oil and Hazardous Substances Pollution Contingency Plan 
(USEPA 1990) states, "For known or suspected carcinogens, acceptable exposure levels are 
generally concentration levels that represent an excess upper-bound lifetime cancer risk to an 
individual of between 1E-04 and 1E-06."  These values are equivalent to a 1 in 10,000 to 1 in 
1,000,000 chance of getting cancer from the exposure.  These risk levels are very low and would 
not be measurable or discernible (compared to the background cancer risk of approximately 1 in 
3) in individuals or even in a large population.  For example, a risk level of 1 in 10,000 (1E-04) 
would increase an individual's chance of getting cancer from the background risk of 1 in 3 to 
1.0001 in 3.  The Guidance on Risk Characterization for Risk Managers and Risk Assessors 
(USEPA 1992) concurs with the 1E-04 to 1E-06 target risk range. 

It is important to note that the HI is not linear.  An HI of 100 does not mean the chances of non-
cancer health effects are 100 times more likely to occur, or that effects are likely to be more 
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severe than an HI of 1.  Rather, HIs greater than 1 simply indicate that non-cancer health effects 
are more likely to occur. 

Exposure factors such as exposure duration, exposure frequency, and contact time used to 
calculate SSLs tend to be conservative estimates.  This may lead to conservative SSLs and 
overestimation of potential risk. 

 



TABLE 5-1
SUMMARY OF ARSENIC SAMPLING ANALYTICAL DATA
FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\NM_AZ Group PBR_Cannon AFB_Draft_SS501 RFI_Tables_rev1.xlsx\ 9/8/2016 /OMA   Page 1 of 3

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency Source Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual
METALS (mg/kg)

Arsenic 4.07E+00 14 / 14 4.25E+00 5.16E+00/
4.38E+00 NMED 2.85E+00 1.08E-01 5.41E-01 3.99E+00 1.09E-01 5.45E-01 2.97E+00 1.12E-01 5.61E-01 2.84E+00 1.11E-01 5.54E-01 3.91E+00 1.10E-01 5.51E-01

* DL value is shown if the detection is less than the LOQ
** Sample is a duplicate sample.
AFB = Air Force Base
DL = Detection Limit
LOD = Limit of Detection
LOQ = Limit of Quantitation
mg/kg = milligrams per kilogram
NMED = New Mexico Environment Department
Qual = Qualifier

NMED value from New Mexico Environment Department, Risk Assessment Guidance for Site Investigations and 
Remediation, Soil Screening Levels, Table A-1, July 2015

95% UCL - 
Background Surface/
Subsurface (mg/kg)

May 7, 2016 May 7, 2016 May 7, 2016 May 7, 2016Residential 
Soil (mg/kg)

CA501-SB12-005 CA501-SB12-010 CA501-SB13-005 CA501-SB13-010 CA501-SB14-005

May 7, 2016
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FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency Source
METALS (mg/kg)

Arsenic 4.07E+00 14 / 14 4.25E+00 5.16E+00/
4.38E+00 NMED

* DL value is shown if the detection is less than the LOQ
** Sample is a duplicate sample.
AFB = Air Force Base
DL = Detection Limit
LOD = Limit of Detection
LOQ = Limit of Quantitation
mg/kg = milligrams per kilogram
NMED = New Mexico Environment Department
Qual = Qualifier

NMED value from New Mexico Environment Department, Risk Assessment Guidance for Site Investigations and 
Remediation, Soil Screening Levels, Table A-1, July 2015

95% UCL - 
Background Surface/
Subsurface (mg/kg)

Residential 
Soil (mg/kg) Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual

3.38E+00 1.08E-01 5.42E-01 3.52E+00 1.08E-01 5.40E-01 3.09E+00 1.17E-01 5.85E-01 4.06E+00 1.03E-01 5.15E-01 3.03E+00 1.17E-01 5.83E-01

May 7, 2016 May 7, 2016 May 7, 2016

CA501-SB15-005 CA501-SB15-010 CA501-SB15-205**

May 7, 2016 May 7, 2016

CA501-SB14-010 CA501-SB14-205**



TABLE 5-1
SUMMARY OF ARSENIC SAMPLING ANALYTICAL DATA
FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

CANNON AFB, NEW MEXICO
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FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency Source
METALS (mg/kg)

Arsenic 4.07E+00 14 / 14 4.25E+00 5.16E+00/
4.38E+00 NMED

* DL value is shown if the detection is less than the LOQ
** Sample is a duplicate sample.
AFB = Air Force Base
DL = Detection Limit
LOD = Limit of Detection
LOQ = Limit of Quantitation
mg/kg = milligrams per kilogram
NMED = New Mexico Environment Department
Qual = Qualifier

NMED value from New Mexico Environment Department, Risk Assessment Guidance for Site Investigations and 
Remediation, Soil Screening Levels, Table A-1, July 2015

95% UCL - 
Background Surface/
Subsurface (mg/kg)

Residential 
Soil (mg/kg) Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual Result DL/LOD* LOQ Qual

2.90E+00 1.13E-01 5.67E-01 3.46E+00 1.05E-01 5.24E-01 3.43E+00 1.14E-01 5.71E-01 4.07E+00 1.06E-01 5.31E-01

May 7, 2016May 7, 2016 May 7, 2016 May 7, 2016

CA501-SB16-010 CA501-SB17-005 CA501-SB17-010CA501-SB16-005
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Boring SB12 4.5-5 feet bgs 9.5-10 feet bgs

Arsenic (mg/kg) 2.85E+00 3.99E+00

Boring SB13 4.5-5 feet bgs 9.5-10 feet bgs

Arsenic (mg/kg) 2.97E+00 2.84E+00

Boring SB14 4-5 feet bgs 9.5-10 feet bgs

Arsenic (mg/kg) 3.91E+00 3.38E+00

Boring SB15 4-5 feet bgs 9.5-10 feet bgs

Arsenic (mg/kg) 3.09E+00 4.06E+00

Boring SB16 4.5-5 feet bgs 9.5-10 feet bgs

Arsenic (mg/kg) 2.90E+00 3.46E+00

Boring SB17 4.5-5 feet bgs 9.5-10 feet bgs

Arsenic (mg/kg) 3.43E+00 4.07E+00



FIGURE 5-2 
FINAL SITE CONCEPTUAL EXPOSURE MODEL FOR SS501 

CANNON AFB, NEW MEXICO 
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The Former AGE Dispatch Facility Spills Site (SS501) is in the central portion of Cannon AFB, 
northeast of Building 186, and adjacent to Torch Boulevard.  The site consists only of the asphalt 
parking lot formerly used to store AGE.  The site is approximately 450 feet long and 120 feet 
wide (approximately 1.2 acres). At least two diesel fuel spills (up to 60 gallons each) have 
historically occurred at this site.  Although the exact locations are not known, the spills 
reportedly occurred in the north-central and south-central portions of the site. 

Historical investigations identified arsenic at concentrations above previously established 
background levels and NMED screening levels for arsenic with a historical maximum 
concentration of 5.24E+00 mg/kg.  Based on the evaluation of site concentrations, SS501 was 
eligible for CAC with controls with the control being continued industrial land use.  Additional 
samples were collected as part of this RFI to justify a recommendation of CAC without controls 
for SS501. 

Following the establishment of revised background UTLs, historical concentrations of arsenic at 
SS501 were evaluated against the background.  Due to the exceedance of background levels, 
additional soil samples were collected from SS501 in accordance with the approved work plan 
(FPM/URS 2015a).  The historical and current data were then compared to the background data 
for arsenic using the two-sample hypothesis test in accordance with NMED guidelines (NMED 
2015b).  The comparison indicated the arsenic concentrations at SS501 exceed background 
levels.  Therefore, a risk assessment was completed using current and historical data.   

The risk assessment indicated that cancer risks at SS501 do not exceed the NMED target cancer 
risk of 1E-05; therefore, soils at SS501 do not pose unacceptable cancer risks to any exposed 
population.  Additionally, the HIs for all receptors were below the threshold value of 1.  Based 
on this assessment, soils at SS501 do not pose unacceptable adverse health effects to any 
exposed population.  Therefore, SS501 meets the qualifications of CAC without controls. 

 

6 Summary, Conclusions, and Recommendations 
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B.1 – Boring Logs 
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B.2 – SCFSs 
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C.1 – Analytical Data Reports
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C.2 – Data Verification 



Cannon AFB Data Verification 
 
Laboratory and SDGs#:  EMAX 16E078    URS Chemist:  Jennifer Zorinsky 
Date Verified: 5/27/2016      URS ITR:   
Guidance:  DoD QSM, Version 4.2, Appendix F Tables (DoD, 2010) 
Applicable QAPP:  Work Plan RCRA Facility Investigation at Twelve Sites (FPM/URS 2015) 
Applicable Analytical Methods: 6020A 
 

Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix C\C.2 Data Verification\16E078.docx Page 1 of 6 

Sample 
Identification # 

Date 
Collected 

Date 
Received Matrix Analysis 

CA501-SB16-005 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB16-010 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB15-005 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB15-205 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB15-010 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB17-005 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB17-010 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB12-005 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB12-010 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB13-005 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB13-010 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB14-005 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB14-205 5/7/2016 5/10/2016 Soil Arsenic (6020A) 
CA501-SB14-010 5/7/2016 5/10/2016 Soil Arsenic (6020A) 

1.0 Laboratory Case Narrative \ Cooler Receipt Form 

Verification Criteria Yes No N/A 
Were any DoD-QSM deviations noted in the laboratory case narrative?  X  
Were DoD-QSM corrective actions followed if deviations were noted?   X 
Were any issues noted in the cooler receipt form? X   

 
The laboratory case narrative no problems or discrepancies were encountered. 
 
The cooler receipt form indicated the sample date was not indicated on the sample label for 
sample CA501-SB15-205.  This issue is discussed further in Section 2.0. 

2.0 Sample Documentation 

Verification Criteria Yes No 
Were all samples documented correctly on the chain-of-custody (COC) and samples labels?  X 
Were all sample identifications (IDs) documented correctly on sample labels? X  
Did samples listed on COCs match the sample labels?  X 
Were samples relinquished properly on the COC? X  

 
The cooler receipt form indicated the sample date was not indicated on the sample label for 
sample CA501-SB15-205.  Per the URS chemist, the correct sample date was May 7, 2016.  
No qualification of data was required. 



Cannon AFB Data Verification 
 
Laboratory and SDGs#:  EMAX 16E078    URS Chemist:  Jennifer Zorinsky 
Date Verified: 5/27/2016      URS ITR:   
Guidance:  DoD QSM, Version 4.2, Appendix F Tables (DoD, 2010) 
Applicable QAPP:  Work Plan RCRA Facility Investigation at Twelve Sites (FPM/URS 2015) 
Applicable Analytical Methods: 6020A 
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3.0 Holding Time 

Verification Criteria Yes No N/A 
Were all samples extracted/analyzed within holding time? X   
Were samples outside holding time extracted/analyzed < 2x holding time?   X 
Were samples outside holding time extracted/analyzed > 2x holding time?   X 

4.0 Instrument Performance Check (Tuning) 

Method 6020A Instrument Tuning Criteria (Filename) F6E08001.D 
Instrument: F6 
Date of Tuning: 5/19/2016 

 Yes No 
Was instrument tuning completed prior to calibration?  X  
Was mass calibration < 0.1 amu from true value?  X  
Was resolution < 0.9 amu full width at 10% peak height? X  
For stability, was the RSD ≤ 5% for at least four replicate analytes? X  

 
Method 6020A Instrument Tuning Criteria (Filename) 98E11001.D 
Instrument: 98 
Date of Tuning: 5/20/2016 

 Yes No 
Was instrument tuning completed prior to calibration?  X  
Was mass calibration < 0.1 amu from true value?  X  
Was resolution < 0.9 amu full width at 10% peak height? X  
For stability, was the RSD ≤ 5% for at least four replicate analytes? X  

5.0 Initial Calibration 

Method 6020A Initial Calibration Criteria 
Instrument:  F6 
Date of Calibration:  5/19/2016 
 Yes No N/A 
Was a minimum of two standards and a calibration blank used for ICAL?   X   
Was r ≥ 0.995? X   

 
Method 6020A Initial Calibration Criteria 
Instrument:  98 
Date of Calibration:  5/20/2016 
 Yes No N/A 
Was a minimum of two standards and a calibration blank used for ICAL?   X   
Was r ≥ 0.995? X   
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6.0 Initial Calibration Verification [(ICV) Second Source] 

Method 6020A ICV Criteria (Filename) F6E08009.D 
Instrument: F6 
Date of Initial Calibration Verification 5/19/2016 
 Yes No N/A 
Was the ICV analyzed after each ICAL, prior to the beginning of a sample analysis? X   
Was the ICV %recovery (%R) for all analytes within 90-110%?  X   

 
Method 6020A ICV Criteria (Filename) 98E11009.D 
Instrument: 98 
Date of Initial Calibration Verification 5/20/2016 
 Yes No N/A 
Was the ICV analyzed after each ICAL, prior to the beginning of a sample analysis? X   
Was the ICV %recovery (%R) for all analytes within 90-110%?  X   

7.0 Continuing Calibration Verification (CCV) 

Method 6020A CCV Criteria (Date) All CCVs on 
5/19/2016 

Instrument: F6 
 Yes No N/A 
Was the CCV analyzed after every 10 samples and at the end of the analysis 
sequence? X   

Were the CCV %Rs for all analytes within 90-110%? X   
 

Method 6020A CCV Criteria (Date) All CCVs on 
5/20/2016 

Instrument: 98 
 Yes No N/A 
Was the CCV analyzed after every 10 samples and at the end of the analysis 
sequence? X   

Were the CCV %Rs for all analytes within 90-110%? X   

8.0 Blank Samples 

Blank Criteria Yes No N/A 
Was a method blank analyzed with every preparatory batch? X   
Were analytes detected > ½ the LOQ and > 1/10 the amount measured in any 
sample or 1/10 the regulatory limit?    X  

Were target analytes detected in method, trip or calibration blanks?  X  
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Date Verified: 5/27/2016      URS ITR:   
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9.0 Laboratory Control Sample (LCS) 

LCS Criteria Yes No N/A 
Was an LCS analyzed with every preparatory batch? X   
Were LCS recoveries within acceptance criteria listed in the UFP-QAPP? X   

10.0 Internal Standards (IS) 

Methods 6020A Internal Standard Criteria  Yes No N/A 
Were internal standards spiked for all samples and standards? X   
For Method 6020A, were internal standards spiked for all samples and standards? X   
For Method 6020A, were internal standard areas within 30% to 120% of the ICAL 
midpoint standard area? X   

11.0 Interference Check Sample (6020A Metals only) 

Interference Check Sample Criteria Yes No N/A 
Were ICS-A and ICSAB samples analyzed at the beginning of the analytical run 
and every 12 hours? X   

Was the ICS-A absolute value concentration for all non-spiked metals < LOD 
(unless they are a verified trace impurity form one of the spiked metals)  X   

Were the ICS-AB recoveries within ± 20%? X   

12.0 Matrix Spike/Matrix Spike Duplicate 

MS/MSD Criteria Yes No N/A 
Was a MS/MSD sample analyzed with every preparatory batch? X   
Was a MS/MSD sample collected for this SDG? X   
Were MS/MSD recoveries/RPDs within acceptance criteria listed in the UFP-
QAPP? X   

 
Sample CA501-SB12-005 was spiked and analyzed for arsenic. 

13.0 Matrix Duplicate 

Matrix Duplicate (MD) Criteria  Yes No N/A 
Were MD samples analyzed with every preparatory batch? X   
Were MD samples collected for this SDG? X   
Were MD RPDs within acceptance criteria listed in the UFP-QAPP? X   

 
Sample CA501-SB12-005 was duplicated and analyzed for arsenic.   
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14.0 Dilution Test 

Method 6020A Dilution Test Criteria Yes No N/A 
Was a dilution test sample analyzed with every preparatory batch? X   
Was a dilution test sample analyzed from this SDG? X   
Were metals concentrations > 50x the LOQ?  X  
Did the five-fold dilution agree within ± 10% of the original measurement? X   
If the five-fold dilution did not agree within ± 10% of the original measurement, 
was a post digestion spike sample analyzed? X   

 
Sample CA501-SB12-005 was diluted and analyzed for arsenic.    

15.0 Post Digestion Spike (PDS) 

Method 6020A PDS Criteria Yes No N/A 
Was a PDS sample analyzed from this SDG? X   
Was a PDS sample analyzed if the dilution test failed or metals concentrations were 
< 50 x the LOD? X   

Were the PDS recoveries within 75-125%? X   
 

Sample CA501-SB12-005 was spiked and analyzed for arsenic.   

16.0 Field Duplicate Samples 

Field Duplicate Criteria Yes No N/A 
Were field duplicate samples collected for this SDG? (if yes, list below) X   
Were parent sample / field duplicate RPDs ≤ 50% for soil analytes that had 
concentrations > 5x the LOQ.   X   

Were the differences between the parent sample / field duplicate < 2x the LOQ for 
analytes that had concentrations < 5x the LOQ   X 

 
Parent Sample ID Field Duplicate Sample ID 
CA501-SB15-005 CA501-SB15-205 
CA501-SB14-005 CA501-SB14-205 

17.0 Sensitivity 

 
 
 

Sensitivity Criteria Yes No N/A 
Was the laboratory sensitivity consistent with project (QAPP) requirements?   X   
Did all analytes meet sensitivity requirements? X   
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18.0 Additional Qualifications 

Additional Qualification Criteria Yes No N/A 
Were common laboratory contaminants detected?  X  
Were common laboratory contaminant concentrations < 2x the LOQ?   X 
Was professional judgment used to qualify data (if yes, list below)?  X  

 



APPENDIXD Investigation-Derived Waste Documentation 

RCRA Facility Investigation at SS501  
Cannon AFB 
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\NM_AZ Group PBR_Cannon AFB_Draft_SS501 RFI_rev1.doc\8-Sep-16/OMA    



APPENDIXD Investigation-Derived Waste Documentation 

RCRA Facility Investigation at SS501  
Cannon AFB 
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\NM_AZ Group PBR_Cannon AFB_Draft_SS501 RFI_rev1.doc\8-Sep-16/OMA    

D.1 – IDW Analytical Data 
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D.2 – IDW Profile Sheet
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TABLE E-1
SUMMARY OF ANALYTICAL SOIL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 10-FOOT SOIL EXPOSURE INTERVAL
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FIELD IDENTIFICATION CA501-SB01-005 CA501-SB01-010 CA501-SB02-009 CA501-SB03-004
DATE COLLECTED January 29, 2013 January 29, 2013 January 29, 2013 January 29, 2013

Maximum Frequency*** Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)
2-Methylnaphthalene 2.50E-02  7 / 22 2.32E+02 C 2.50E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Acenaphthene 6.50E-03 J  2 / 22 3.48E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Acenaphthylene* 3.20E-03 J  1 / 22 3.48E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Anthracene 3.00E-03 J  2 / 22 1.72E+04 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(g,h,i)perylene* 4.00E-02  3 / 22 1.74E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Chrysene 1.90E-02  3 / 22 1.53E+02 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Dibenz(a,h)anthracene 4.50E-03 J  3 / 22 1.53E-01 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Fluoranthene 2.60E-02  3 / 22 2.32E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Naphthalene 2.60E-02  5 / 22 4.97E+01 NMED 4.30E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Phenanthrene 1.10E-02 J  5 / 22 1.74E+03 NMED 1.10E-02 1.10E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U
Pyrene 3.10E-02  3 / 22 1.74E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics (DRO)** 4.50E+00 J  2 / 22 1.00E+03 NMED 3.30E+00 1.10E+01 J < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.20E+01 U
Oil Range Organics (ORO)** 2.20E+01 J  8 / 22 1.00E+03 NMED 6.80E+00 2.20E+01 J < 2.30E+01 U 6.70E+00 2.30E+01 J < 2.30E+01 U < 2.30E+01 U < 2.30E+01 U

METALS (mg/kg)
Arsenic 5.24E+00  34 / 34 4.25E+00 NMED 4.45E+00 5.46E-01 3.80E+00 5.27E-01 4.85E+00 5.54E-01 2.77E+00 5.67E-01 4.41E+00 5.49E-01 3.57E+00 5.42E-01
Barium 8.59E+02  22 / 22 1.56E+04 NMED 1.30E+02 5.46E-01 4.44E+02 5.27E-01 1.09E+02 5.54E-01 2.62E+02 5.67E-01 9.41E+01 5.49E-01 7.52E+02 5.42E-01
Cadmium 3.96E-01  22 / 22 7.05E+01 NMED 2.63E-01 5.46E-01 J 3.26E-01 5.27E-01 J 3.03E-01 5.54E-01 J 1.78E-01 5.67E-01 J 2.89E-01 5.49E-01 J 2.50E-01 5.42E-01 J
Chromium* 1.76E+01  22 / 22 1.17E+05 NMED 1.36E+01 5.46E-01 7.94E+00 5.27E-01 1.45E+01 5.54E-01 4.15E+00 5.67E-01 1.39E+01 5.49E-01 6.67E+00 5.42E-01
Lead 2.52E+01  22 / 22 4.00E+02 NMED 8.43E+00 5.46E-01 5.50E+00 5.27E-01 9.00E+00 5.54E-01 2.21E+00 5.67E-01 9.77E+00 5.49E-01 4.09E+00 5.42E-01
Selenium 1.51E-01 J  16 / 22 3.91E+02 NMED 1.24E-01 5.46E-01 J < 5.27E-01 U 1.06E-01 5.54E-01 J < 5.67E-01 U 1.18E-01 5.49E-01 J 8.22E-02 5.42E-01 J
Silver 7.77E-02 J  6 / 22 3.91E+02 NMED < 5.46E-01 U < 5.27E-01 U < 5.54E-01 U < 5.67E-01 U < 5.49E-01 U < 5.42E-01 U

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates concentration exceeds the residential soil screening value. 

< = less than

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated

LOD = Limit of Detection Qual = qualifier

LOQ = limit of quantitation SSL = soil screening level

mg/kg = milligrams per kilogram U = nondetect

NMED 
Residential

SSL 
(mg/kg) Source1

CA501-SB02-004 CA501-SB03-010

January 29, 2013 January 29, 2013

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)
*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.
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FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)
2-Methylnaphthalene 2.50E-02  7 / 22 2.32E+02 C
Acenaphthene 6.50E-03 J  2 / 22 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 22 3.48E+03 NMED
Anthracene 3.00E-03 J  2 / 22 1.72E+04 NMED
Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 NMED
Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 NMED
Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  3 / 22 1.74E+03 NMED
Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 NMED
Chrysene 1.90E-02  3 / 22 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  3 / 22 1.53E-01 NMED
Fluoranthene 2.60E-02  3 / 22 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 NMED
Naphthalene 2.60E-02  5 / 22 4.97E+01 NMED
Phenanthrene 1.10E-02 J  5 / 22 1.74E+03 NMED
Pyrene 3.10E-02  3 / 22 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics (DRO)** 4.50E+00 J  2 / 22 1.00E+03 NMED
Oil Range Organics (ORO)** 2.20E+01 J  8 / 22 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00  34 / 34 4.25E+00 NMED
Barium 8.59E+02  22 / 22 1.56E+04 NMED
Cadmium 3.96E-01  22 / 22 7.05E+01 NMED
Chromium* 1.76E+01  22 / 22 1.17E+05 NMED
Lead 2.52E+01  22 / 22 4.00E+02 NMED
Selenium 1.51E-01 J  16 / 22 3.91E+02 NMED
Silver 7.77E-02 J  6 / 22 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates concentration exceeds the residential soil screening value. 

< = less than

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated

LOD = Limit of Detection Qual = qualifier

LOQ = limit of quantitation SSL = soil screening level

mg/kg = milligrams per kilogram U = nondetect

NMED 
Residential

SSL 
(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)
*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

CA501-SB04-004 CA501-SB05-005 CA501-SB05-010 CA501-SB06-009

January 29, 2013 January 29, 2013 January 29, 2013 January 30, 2013

Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual

2.10E-02 1.10E-02 < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U 1.20E-02 1.20E-02 9.00E-03 1.10E-02 J
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U 6.50E-03 1.20E-02 J 3.40E-03 1.10E-02 J
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U 3.20E-03 1.20E-02 J < 1.10E-02 U
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 3.00E-03 1.10E-02 J
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 1.80E-02 1.10E-02
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 2.10E-02 1.10E-02
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 2.80E-02 1.10E-02
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 1.40E-02 1.10E-02
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 7.50E-03 1.10E-02 J
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 1.50E-02 1.10E-02
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 3.40E-03 1.10E-02 J
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 2.60E-02 1.10E-02
< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 1.10E-02 1.10E-02 J

3.80E-03 1.10E-02 J < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U 2.60E-02 1.20E-02 1.30E-02 1.10E-02
5.20E-03 1.10E-02 J < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 5.70E-03 1.10E-02 J

< 1.10E-02 U < 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U 3.10E-02 1.10E-02

4.50E+00 1.10E+01 J < 1.20E+01 U < 1.10E+01 U < 1.10E+01 U < 1.20E+01 U < 1.10E+01 U
1.40E+01 2.20E+01 J < 2.40E+01 U < 2.20E+01 U < 2.30E+01 U 6.00E+00 2.30E+01 J 1.90E+01 2.30E+01 J

4.92E+00 5.47E-01 2.69E+00 5.44E-01 4.50E+00 5.52E-01 4.07E+00 5.48E-01 5.24E+00 5.43E-01 3.62E+00 5.43E-01
1.11E+02 5.47E-01 8.59E+02 5.44E-01 8.44E+01 5.52E-01 6.62E+02 5.48E-01 1.34E+02 5.43E-01 2.88E+02 5.43E-01
3.12E-01 5.47E-01 J 2.60E-01 5.44E-01 J 2.67E-01 5.52E-01 J 3.54E-01 5.48E-01 J 3.96E-01 5.43E-01 J 2.75E-01 5.43E-01 J
1.40E+01 5.47E-01 5.60E+00 5.44E-01 1.36E+01 5.52E-01 8.24E+00 5.48E-01 1.76E+01 5.43E-01 1.02E+01 5.43E-01
8.98E+00 5.47E-01 3.47E+00 5.44E-01 8.83E+00 5.52E-01 5.55E+00 5.48E-01 1.01E+01 5.43E-01 5.36E+00 5.43E-01
1.43E-01 5.47E-01 J < 5.44E-01 U 1.08E-01 5.52E-01 J 7.37E-02 5.48E-01 J 1.51E-01 5.43E-01 J 8.11E-02 5.43E-01 J

< 5.47E-01 U < 5.44E-01 U < 5.52E-01 U < 5.48E-01 U 7.77E-02 5.43E-01 J < 5.43E-01 U

CA501-SB04-009

January 29, 2013 January 30, 2013

CA501-SB06-005
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FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)
2-Methylnaphthalene 2.50E-02  7 / 22 2.32E+02 C
Acenaphthene 6.50E-03 J  2 / 22 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 22 3.48E+03 NMED
Anthracene 3.00E-03 J  2 / 22 1.72E+04 NMED
Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 NMED
Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 NMED
Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  3 / 22 1.74E+03 NMED
Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 NMED
Chrysene 1.90E-02  3 / 22 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  3 / 22 1.53E-01 NMED
Fluoranthene 2.60E-02  3 / 22 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 NMED
Naphthalene 2.60E-02  5 / 22 4.97E+01 NMED
Phenanthrene 1.10E-02 J  5 / 22 1.74E+03 NMED
Pyrene 3.10E-02  3 / 22 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics (DRO)** 4.50E+00 J  2 / 22 1.00E+03 NMED
Oil Range Organics (ORO)** 2.20E+01 J  8 / 22 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00  34 / 34 4.25E+00 NMED
Barium 8.59E+02  22 / 22 1.56E+04 NMED
Cadmium 3.96E-01  22 / 22 7.05E+01 NMED
Chromium* 1.76E+01  22 / 22 1.17E+05 NMED
Lead 2.52E+01  22 / 22 4.00E+02 NMED
Selenium 1.51E-01 J  16 / 22 3.91E+02 NMED
Silver 7.77E-02 J  6 / 22 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates concentration exceeds the residential soil screening value. 

< = less than

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated

LOD = Limit of Detection Qual = qualifier

LOQ = limit of quantitation SSL = soil screening level

mg/kg = milligrams per kilogram U = nondetect

NMED 
Residential

SSL 
(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)
*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

CA501-SB07-005 CA501-SB08-005 CA501-SB08-010 CA501-SB09-010

January 29, 2013 January 30, 2013 January 30, 2013 January 29, 2013

Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual

< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 3.10E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U

< 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U
1.40E+01 2.30E+01 J < 2.20E+01 U < 2.20E+01 U < 2.20E+01 U < 2.20E+01 U < 2.20E+01 U

4.50E+00 5.55E-01 3.98E+00 5.59E-01 4.67E+00 5.34E-01 3.04E+00 5.30E-01 4.62E+00 5.48E-01 3.51E+00 5.31E-01
1.17E+02 5.55E-01 6.02E+02 5.59E-01 9.45E+01 5.34E-01 4.25E+02 5.30E-01 8.80E+01 5.48E-01 6.39E+02 5.31E-01
2.95E-01 5.55E-01 J 3.66E-01 5.59E-01 J 2.95E-01 5.34E-01 J 2.48E-01 5.30E-01 J 3.16E-01 5.48E-01 J 2.80E-01 5.31E-01 J
1.35E+01 5.55E-01 9.20E+00 5.59E-01 1.52E+01 5.34E-01 7.58E+00 5.30E-01 1.52E+01 5.48E-01 8.40E+00 5.31E-01
2.52E+01 5.55E-01 5.65E+00 5.59E-01 9.69E+00 5.34E-01 4.16E+00 5.30E-01 9.16E+00 5.48E-01 4.98E+00 5.31E-01
1.34E-01 5.55E-01 J < 5.59E-01 U 1.33E-01 5.34E-01 J 6.19E-02 5.30E-01 J 1.28E-01 5.48E-01 J < 5.31E-01 U
5.74E-02 5.55E-01 J < 5.59E-01 U 5.58E-02 5.34E-01 J < 5.30E-01 U 6.07E-02 5.48E-01 J < 5.31E-01 U

CA501-SB07-010 CA501-SB09-004

January 29, 2013 January 29, 2013



TABLE E-1
SUMMARY OF ANALYTICAL SOIL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 10-FOOT SOIL EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Table E-1 and E-2_SS501 Merged data.xlsx\ 9/8/2016 /OMA   Page 4 of 7

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)
2-Methylnaphthalene 2.50E-02  7 / 22 2.32E+02 C
Acenaphthene 6.50E-03 J  2 / 22 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 22 3.48E+03 NMED
Anthracene 3.00E-03 J  2 / 22 1.72E+04 NMED
Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 NMED
Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 NMED
Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  3 / 22 1.74E+03 NMED
Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 NMED
Chrysene 1.90E-02  3 / 22 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  3 / 22 1.53E-01 NMED
Fluoranthene 2.60E-02  3 / 22 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 NMED
Naphthalene 2.60E-02  5 / 22 4.97E+01 NMED
Phenanthrene 1.10E-02 J  5 / 22 1.74E+03 NMED
Pyrene 3.10E-02  3 / 22 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics (DRO)** 4.50E+00 J  2 / 22 1.00E+03 NMED
Oil Range Organics (ORO)** 2.20E+01 J  8 / 22 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00  34 / 34 4.25E+00 NMED
Barium 8.59E+02  22 / 22 1.56E+04 NMED
Cadmium 3.96E-01  22 / 22 7.05E+01 NMED
Chromium* 1.76E+01  22 / 22 1.17E+05 NMED
Lead 2.52E+01  22 / 22 4.00E+02 NMED
Selenium 1.51E-01 J  16 / 22 3.91E+02 NMED
Silver 7.77E-02 J  6 / 22 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates concentration exceeds the residential soil screening value. 

< = less than

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated

LOD = Limit of Detection Qual = qualifier

LOQ = limit of quantitation SSL = soil screening level

mg/kg = milligrams per kilogram U = nondetect

NMED 
Residential

SSL 
(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)
*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

CA501-SB10-010 CA501-SB11-005 CA501-SB11-009

January 29, 2013 January 30, 2013 January 30, 2013

Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual

< 1.10E-02 U 2.90E-03 1.10E-02 J < 1.10E-02 U 4.90E-03 1.10E-02 J
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U < 1.10E-02 U 3.00E-03 1.10E-02 J
< 1.10E-02 U < 1.10E-02 U 8.40E-03 1.10E-02 J 1.70E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U 1.40E-02 1.10E-02 2.20E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U 1.80E-02 1.10E-02 2.60E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U 4.00E-02 1.10E-02 1.70E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U 5.30E-03 1.10E-02 J 1.10E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U 5.40E-03 1.10E-02 J 1.90E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U 4.50E-03 1.10E-02 J 3.70E-03 1.10E-02 J
< 1.10E-02 U < 1.10E-02 U 1.00E-02 1.10E-02 J 2.40E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U 1.80E-02 1.10E-02 1.30E-02 1.10E-02
< 1.10E-02 U < 1.10E-02 U 4.20E-03 1.10E-02 J < 1.10E-02 U
< 1.10E-02 U < 1.10E-02 U 3.50E-03 1.10E-02 J 8.10E-03 1.10E-02 J
< 1.10E-02 U < 1.10E-02 U 9.40E-03 1.10E-02 J 2.70E-02 1.10E-02

< 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U
< 2.20E+01 U < 2.20E+01 U 1.80E+01 2.30E+01 J 2.20E+01 2.20E+01 J

5.10E+00 5.41E-01 3.48E+00 5.50E-01 4.93E+00 5.59E-01 2.67E+00 5.38E-01 2.85E+00 1.08E-01 5.41E-01 3.99E+00 1.09E-01 5.45E-01
1.31E+02 5.41E-01 4.43E+02 5.50E-01 1.48E+02 5.59E-01 7.31E+02 5.38E-01
3.09E-01 5.41E-01 J 3.21E-01 5.50E-01 J 2.80E-01 5.59E-01 J 2.67E-01 5.38E-01 J
1.43E+01 5.41E-01 7.66E+00 5.50E-01 1.48E+01 5.59E-01 5.75E+00 5.38E-01
8.90E+00 5.41E-01 4.82E+00 5.50E-01 9.14E+00 5.59E-01 3.15E+00 5.38E-01
1.43E-01 5.41E-01 J < 5.50E-01 U 1.15E-01 5.59E-01 J 7.21E-02 5.38E-01 J
6.64E-02 5.41E-01 J < 5.50E-01 U 5.67E-02 5.59E-01 J < 5.38E-01 U

January 29, 2013 May 7, 2016 May 7, 2016
CA501-SB10-005 CA501-SB12-005 CA501-SB12-010



TABLE E-1
SUMMARY OF ANALYTICAL SOIL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 10-FOOT SOIL EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Table E-1 and E-2_SS501 Merged data.xlsx\ 9/8/2016 /OMA   Page 5 of 7

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)
2-Methylnaphthalene 2.50E-02  7 / 22 2.32E+02 C
Acenaphthene 6.50E-03 J  2 / 22 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 22 3.48E+03 NMED
Anthracene 3.00E-03 J  2 / 22 1.72E+04 NMED
Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 NMED
Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 NMED
Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  3 / 22 1.74E+03 NMED
Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 NMED
Chrysene 1.90E-02  3 / 22 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  3 / 22 1.53E-01 NMED
Fluoranthene 2.60E-02  3 / 22 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 NMED
Naphthalene 2.60E-02  5 / 22 4.97E+01 NMED
Phenanthrene 1.10E-02 J  5 / 22 1.74E+03 NMED
Pyrene 3.10E-02  3 / 22 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics (DRO)** 4.50E+00 J  2 / 22 1.00E+03 NMED
Oil Range Organics (ORO)** 2.20E+01 J  8 / 22 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00  34 / 34 4.25E+00 NMED
Barium 8.59E+02  22 / 22 1.56E+04 NMED
Cadmium 3.96E-01  22 / 22 7.05E+01 NMED
Chromium* 1.76E+01  22 / 22 1.17E+05 NMED
Lead 2.52E+01  22 / 22 4.00E+02 NMED
Selenium 1.51E-01 J  16 / 22 3.91E+02 NMED
Silver 7.77E-02 J  6 / 22 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates concentration exceeds the residential soil screening value. 

< = less than

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated

LOD = Limit of Detection Qual = qualifier

LOQ = limit of quantitation SSL = soil screening level

mg/kg = milligrams per kilogram U = nondetect

NMED 
Residential

SSL 
(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)
*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual

2.97E+00 1.12E-01 5.61E-01 2.84E+00 1.11E-01 5.54E-01 3.91E+00 1.10E-01 5.51E-01 3.52E+00 1.08E-01 5.40E-01 3.38E+00 1.08E-01 5.42E-01

May 7, 2016May 7, 2016 May 7, 2016 May 7, 2016 May 7, 2016

CA501-SB13-005 CA501-SB13-010 CA501-SB14-005 CA501-SB14-010CA501-SB14-205 (duplicate)



TABLE E-1
SUMMARY OF ANALYTICAL SOIL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 10-FOOT SOIL EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Table E-1 and E-2_SS501 Merged data.xlsx\ 9/8/2016 /OMA   Page 6 of 7

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)
2-Methylnaphthalene 2.50E-02  7 / 22 2.32E+02 C
Acenaphthene 6.50E-03 J  2 / 22 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 22 3.48E+03 NMED
Anthracene 3.00E-03 J  2 / 22 1.72E+04 NMED
Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 NMED
Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 NMED
Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  3 / 22 1.74E+03 NMED
Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 NMED
Chrysene 1.90E-02  3 / 22 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  3 / 22 1.53E-01 NMED
Fluoranthene 2.60E-02  3 / 22 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 NMED
Naphthalene 2.60E-02  5 / 22 4.97E+01 NMED
Phenanthrene 1.10E-02 J  5 / 22 1.74E+03 NMED
Pyrene 3.10E-02  3 / 22 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics (DRO)** 4.50E+00 J  2 / 22 1.00E+03 NMED
Oil Range Organics (ORO)** 2.20E+01 J  8 / 22 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00  34 / 34 4.25E+00 NMED
Barium 8.59E+02  22 / 22 1.56E+04 NMED
Cadmium 3.96E-01  22 / 22 7.05E+01 NMED
Chromium* 1.76E+01  22 / 22 1.17E+05 NMED
Lead 2.52E+01  22 / 22 4.00E+02 NMED
Selenium 1.51E-01 J  16 / 22 3.91E+02 NMED
Silver 7.77E-02 J  6 / 22 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates concentration exceeds the residential soil screening value. 

< = less than

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated

LOD = Limit of Detection Qual = qualifier

LOQ = limit of quantitation SSL = soil screening level

mg/kg = milligrams per kilogram U = nondetect

NMED 
Residential

SSL 
(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)
*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual

3.09E+00 1.17E-01 5.85E-01 3.03E+00 1.17E-01 5.83E-01 4.06E+00 1.03E-01 5.15E-01 2.90E+00 1.13E-01 5.67E-01

May 7, 2016May 7, 2016 May 7, 2016May 7, 2016

CA501-SB16-005CA501-SB15-005 CA501-SB15-010CA501-SB15-205 (duplicate)



TABLE E-1
SUMMARY OF ANALYTICAL SOIL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 10-FOOT SOIL EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Table E-1 and E-2_SS501 Merged data.xlsx\ 9/8/2016 /OMA   Page 7 of 7

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***

POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)
2-Methylnaphthalene 2.50E-02  7 / 22 2.32E+02 C
Acenaphthene 6.50E-03 J  2 / 22 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 22 3.48E+03 NMED
Anthracene 3.00E-03 J  2 / 22 1.72E+04 NMED
Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 NMED
Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 NMED
Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  3 / 22 1.74E+03 NMED
Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 NMED
Chrysene 1.90E-02  3 / 22 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  3 / 22 1.53E-01 NMED
Fluoranthene 2.60E-02  3 / 22 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 NMED
Naphthalene 2.60E-02  5 / 22 4.97E+01 NMED
Phenanthrene 1.10E-02 J  5 / 22 1.74E+03 NMED
Pyrene 3.10E-02  3 / 22 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics (DRO)** 4.50E+00 J  2 / 22 1.00E+03 NMED
Oil Range Organics (ORO)** 2.20E+01 J  8 / 22 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00  34 / 34 4.25E+00 NMED
Barium 8.59E+02  22 / 22 1.56E+04 NMED
Cadmium 3.96E-01  22 / 22 7.05E+01 NMED
Chromium* 1.76E+01  22 / 22 1.17E+05 NMED
Lead 2.52E+01  22 / 22 4.00E+02 NMED
Selenium 1.51E-01 J  16 / 22 3.91E+02 NMED
Silver 7.77E-02 J  6 / 22 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates concentration exceeds the residential soil screening value. 

< = less than

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated

LOD = Limit of Detection Qual = qualifier

LOQ = limit of quantitation SSL = soil screening level

mg/kg = milligrams per kilogram U = nondetect

NMED 
Residential

SSL 
(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)
*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual

3.46E+00 1.05E-01 5.24E-01 3.43E+00 1.14E-01 5.71E-01 4.07E+00 1.06E-01 5.31E-01

May 7, 2016 May 7, 2016May 7, 2016

CA501-SB17-010CA501-SB16-010 CA501-SB17-005



TABLE E-2
SUMMARY OF SOIL ANALYTICAL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 5-FOOT SOIL EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Table E-1 and E-2_SS501 Merged data.xlsx\ 9/8/2016 /OMA   Page 1 of 4

FIELD IDENTIFICATION CA501-SB01-005 CA501-SB03-004 CA501-SB04-004 CA501-SB05-005
DATE COLLECTED January 29, 2013 January 29, 2013 January 29, 2013 January 29, 2013

Maximum Frequency*** Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual
POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)

2-Methylnaphthalene 2.50E-02 3 / 11 2.32E+02 C 2.50E-02 1.10E-02 < 1.10E-02 U < 1.10E-02 U 2.10E-02 1.10E-02 < 1.10E-02 U
Acenaphthene 6.50E-03 J  1 / 11 3.48E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Acenaphthylene* 3.20E-03 J  1 / 11 3.48E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Benzo(a)anthracene 8.40E-03  1 / 11 1.53E+00 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Benzo(a)pyrene 1.40E-02  1 / 11 1.53E-01 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Benzo(b)fluoranthene 1.80E-02  1 / 11 1.53E+00 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Benzo(g,h,i)perylene* 4.00E-02  1 / 11 1.74E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Benzo(k)fluoranthene 5.30E-03  1 / 11 1.53E+01 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Chrysene 5.40E-03  1 / 11 1.53E+02 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Dibenz(a,h)anthracene 4.50E-03 J  1 / 11 1.53E-01 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Fluoranthene 1.00E-02  1 / 11 2.32E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Indeno(1,2,3-cd)pyrene 1.80E-02  1 / 11 1.53E+00 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
Naphthalene 2.60E-02  4 / 11 4.97E+01 NMED 4.30E-03 1.10E-02 J < 1.10E-02 U < 1.10E-02 U 3.80E-03 1.10E-02 J < 1.10E-02 U
Phenanthrene 1.10E-02 J  3 / 11 1.74E+03 NMED 1.10E-02 1.10E-02 J < 1.10E-02 U < 1.10E-02 U 5.20E-03 1.10E-02 J < 1.10E-02 U
Pyrene 9.40E-03  1 / 11 1.74E+03 NMED < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics 4.50E+00 J  2 / 11 1.00E+03 NMED 3.30E+00 1.10E+01 J < 1.10E+01 U < 1.10E+01 U 4.50E+00 1.10E+01 J < 1.10E+01 U
Oil Range Organics 1.80E+01  6 / 11 1.00E+03 NMED 6.80E+00 2.20E+01 J 6.70E+00 2.30E+01 J < 2.30E+01 U 1.40E+01 2.20E+01 J < 2.20E+01 U

METALS (mg/kg)
Arsenic 5.24E+00 17 / 17 4.25E+00 NMED 4.45E+00 5.46E-01 4.85E+00 5.54E-01 4.41E+00 5.49E-01 4.92E+00 5.47E-01 4.50E+00 5.52E-01
Barium 8.59E+02 11 / 11 1.56E+04 NMED 1.30E+02 5.46E-01 1.09E+02 5.54E-01 9.41E+01 5.49E-01 1.11E+02 5.47E-01 8.44E+01 5.52E-01
Cadmium 3.96E-01 J 11 / 11 7.05E+01 NMED 2.63E-01 5.46E-01 J 3.03E-01 5.54E-01 J 2.89E-01 5.49E-01 J 3.12E-01 5.47E-01 J 2.67E-01 5.52E-01 J
Chromium* 1.76E+01 11 / 11 1.17E+05 NMED 1.36E+01 5.46E-01 1.45E+01 5.54E-01 1.39E+01 5.49E-01 1.40E+01 5.47E-01 1.36E+01 5.52E-01
Lead 2.52E+01 11 / 11 4.00E+02 NMED 8.43E+00 5.46E-01 9.00E+00 5.54E-01 9.77E+00 5.49E-01 8.98E+00 5.47E-01 8.83E+00 5.52E-01
Selenium 1.51E-01 J 11 / 11 3.91E+02 NMED 1.24E-01 5.46E-01 J 1.06E-01 5.54E-01 J 1.18E-01 5.49E-01 J 1.43E-01 5.47E-01 J 1.08E-01 5.52E-01 J
Silver 7.77E-02 J  6 / 11 3.91E+02 NMED < 5.46E-01 U < 5.54E-01 U < 5.49E-01 U < 5.47E-01 U < 5.52E-01 U

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.
Shading indicates concentration exceeds the residential soil screening value. 
< = less than
AFB = Air Force Base
C = SSL calculated using methodology outlined in NMED guidance (2015).
DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated
LOD = Limit of Detection Qual = qualifier
LOQ = limit of quantitation SSL = soil screening level
mg/kg = milligrams per kilogram U = nondetect

January 29, 2013

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

Residential
Soil 

(mg/kg) Source1

CA501-SB02-004

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)



TABLE E-2
SUMMARY OF SOIL ANALYTICAL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 5-FOOT SOIL EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Table E-1 and E-2_SS501 Merged data.xlsx\ 9/8/2016 /OMA   Page 2 of 4

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***
POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)

2-Methylnaphthalene 2.50E-02 3 / 11 2.32E+02 C
Acenaphthene 6.50E-03 J  1 / 11 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 11 3.48E+03 NMED
Benzo(a)anthracene 8.40E-03  1 / 11 1.53E+00 NMED
Benzo(a)pyrene 1.40E-02  1 / 11 1.53E-01 NMED
Benzo(b)fluoranthene 1.80E-02  1 / 11 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  1 / 11 1.74E+03 NMED
Benzo(k)fluoranthene 5.30E-03  1 / 11 1.53E+01 NMED
Chrysene 5.40E-03  1 / 11 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  1 / 11 1.53E-01 NMED
Fluoranthene 1.00E-02  1 / 11 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  1 / 11 1.53E+00 NMED
Naphthalene 2.60E-02  4 / 11 4.97E+01 NMED
Phenanthrene 1.10E-02 J  3 / 11 1.74E+03 NMED
Pyrene 9.40E-03  1 / 11 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics 4.50E+00 J  2 / 11 1.00E+03 NMED
Oil Range Organics 1.80E+01  6 / 11 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00 17 / 17 4.25E+00 NMED
Barium 8.59E+02 11 / 11 1.56E+04 NMED
Cadmium 3.96E-01 J 11 / 11 7.05E+01 NMED
Chromium* 1.76E+01 11 / 11 1.17E+05 NMED
Lead 2.52E+01 11 / 11 4.00E+02 NMED
Selenium 1.51E-01 J 11 / 11 3.91E+02 NMED
Silver 7.77E-02 J  6 / 11 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.
Shading indicates concentration exceeds the residential soil screening value. 
< = less than
AFB = Air Force Base
C = SSL calculated using methodology outlined in NMED guidance (2015).
DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated
LOD = Limit of Detection Qual = qualifier
LOQ = limit of quantitation SSL = soil screening level
mg/kg = milligrams per kilogram U = nondetect

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

Residential
Soil 

(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)

CA501-SB07-005 CA501-SB08-005

January 29, 2013 January 30, 2013

Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual Result LOQ Qual

1.20E-02 1.20E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
6.50E-03 1.20E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
3.20E-03 1.20E-02 J < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U

< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U

2.60E-02 1.20E-02 < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U
< 1.20E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U < 1.10E-02 U

< 1.20E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U < 1.10E+01 U
6.00E+00 2.30E+01 J 1.40E+01 2.30E+01 J < 2.20E+01 U < 2.20E+01 U < 2.20E+01 U

5.24E+00 5.43E-01 4.50E+00 5.55E-01 4.67E+00 5.34E-01 4.62E+00 5.48E-01 5.10E+00 5.41E-01
1.34E+02 5.43E-01 1.17E+02 5.55E-01 9.45E+01 5.34E-01 8.80E+01 5.48E-01 1.31E+02 5.41E-01
3.96E-01 5.43E-01 J 2.95E-01 5.55E-01 J 2.95E-01 5.34E-01 J 3.16E-01 5.48E-01 J 3.09E-01 5.41E-01 J
1.76E+01 5.43E-01 1.35E+01 5.55E-01 1.52E+01 5.34E-01 1.52E+01 5.48E-01 1.43E+01 5.41E-01
1.01E+01 5.43E-01 2.52E+01 5.55E-01 9.69E+00 5.34E-01 9.16E+00 5.48E-01 8.90E+00 5.41E-01
1.51E-01 5.43E-01 J 1.34E-01 5.55E-01 J 1.33E-01 5.34E-01 J 1.28E-01 5.48E-01 J 1.43E-01 5.41E-01 J
7.77E-02 5.43E-01 J 5.74E-02 5.55E-01 J 5.58E-02 5.34E-01 J 6.07E-02 5.48E-01 J 6.64E-02 5.41E-01 J

CA501-SB09-004 CA501-SB10-005

January 30, 2013 January 29, 2013 January 29, 2013

CA501-SB06-005



TABLE E-2
SUMMARY OF SOIL ANALYTICAL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 5-FOOT SOIL EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Table E-1 and E-2_SS501 Merged data.xlsx\ 9/8/2016 /OMA   Page 3 of 4

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***
POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)

2-Methylnaphthalene 2.50E-02 3 / 11 2.32E+02 C
Acenaphthene 6.50E-03 J  1 / 11 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 11 3.48E+03 NMED
Benzo(a)anthracene 8.40E-03  1 / 11 1.53E+00 NMED
Benzo(a)pyrene 1.40E-02  1 / 11 1.53E-01 NMED
Benzo(b)fluoranthene 1.80E-02  1 / 11 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  1 / 11 1.74E+03 NMED
Benzo(k)fluoranthene 5.30E-03  1 / 11 1.53E+01 NMED
Chrysene 5.40E-03  1 / 11 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  1 / 11 1.53E-01 NMED
Fluoranthene 1.00E-02  1 / 11 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  1 / 11 1.53E+00 NMED
Naphthalene 2.60E-02  4 / 11 4.97E+01 NMED
Phenanthrene 1.10E-02 J  3 / 11 1.74E+03 NMED
Pyrene 9.40E-03  1 / 11 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics 4.50E+00 J  2 / 11 1.00E+03 NMED
Oil Range Organics 1.80E+01  6 / 11 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00 17 / 17 4.25E+00 NMED
Barium 8.59E+02 11 / 11 1.56E+04 NMED
Cadmium 3.96E-01 J 11 / 11 7.05E+01 NMED
Chromium* 1.76E+01 11 / 11 1.17E+05 NMED
Lead 2.52E+01 11 / 11 4.00E+02 NMED
Selenium 1.51E-01 J 11 / 11 3.91E+02 NMED
Silver 7.77E-02 J  6 / 11 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.
Shading indicates concentration exceeds the residential soil screening value. 
< = less than
AFB = Air Force Base
C = SSL calculated using methodology outlined in NMED guidance (2015).
DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated
LOD = Limit of Detection Qual = qualifier
LOQ = limit of quantitation SSL = soil screening level
mg/kg = milligrams per kilogram U = nondetect

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

Residential
Soil 

(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)

CA501-SB11-005

January 30, 2013

Result LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual

< 1.10E-02 U
< 1.10E-02 U
< 1.10E-02 U

8.40E-03 1.10E-02 J
1.40E-02 1.10E-02
1.80E-02 1.10E-02
4.00E-02 1.10E-02
5.30E-03 1.10E-02 J
5.40E-03 1.10E-02 J
4.50E-03 1.10E-02 J
1.00E-02 1.10E-02 J
1.80E-02 1.10E-02
4.20E-03 1.10E-02 J
3.50E-03 1.10E-02 J
9.40E-03 1.10E-02 J

< 1.10E+01 U
1.80E+01 2.30E+01 J

4.93E+00 5.59E-01 2.85E+00 1.08E-01 5.41E-01 2.97E+00 1.12E-01 5.61E-01 3.91E+00 1.10E-01 5.51E-01 3.52E+00 1.08E-01 5.40E-01
1.48E+02 5.59E-01
2.80E-01 5.59E-01 J
1.48E+01 5.59E-01
9.14E+00 5.59E-01
1.15E-01 5.59E-01 J
5.67E-02 5.59E-01 J

CA501-SB12-005 CA501-SB13-005 CA501-SB14-005 CA501-SB14-205 (duplicate)

May 7, 2016 May 7, 2016May 7, 2016 May 7, 2016



TABLE E-2
SUMMARY OF SOIL ANALYTICAL DATA RESULTS AT FORMER AGE DISPATCH FACILITY SPILLS SITE (SS501)

0 TO 5-FOOT SOIL EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Table E-1 and E-2_SS501 Merged data.xlsx\ 9/8/2016 /OMA   Page 4 of 4

FIELD IDENTIFICATION

DATE COLLECTED

Maximum Frequency***
POLYNUCLEAR AROMATIC HYDROCARBONS (mg/kg)

2-Methylnaphthalene 2.50E-02 3 / 11 2.32E+02 C
Acenaphthene 6.50E-03 J  1 / 11 3.48E+03 NMED
Acenaphthylene* 3.20E-03 J  1 / 11 3.48E+03 NMED
Benzo(a)anthracene 8.40E-03  1 / 11 1.53E+00 NMED
Benzo(a)pyrene 1.40E-02  1 / 11 1.53E-01 NMED
Benzo(b)fluoranthene 1.80E-02  1 / 11 1.53E+00 NMED
Benzo(g,h,i)perylene* 4.00E-02  1 / 11 1.74E+03 NMED
Benzo(k)fluoranthene 5.30E-03  1 / 11 1.53E+01 NMED
Chrysene 5.40E-03  1 / 11 1.53E+02 NMED
Dibenz(a,h)anthracene 4.50E-03 J  1 / 11 1.53E-01 NMED
Fluoranthene 1.00E-02  1 / 11 2.32E+03 NMED
Indeno(1,2,3-cd)pyrene 1.80E-02  1 / 11 1.53E+00 NMED
Naphthalene 2.60E-02  4 / 11 4.97E+01 NMED
Phenanthrene 1.10E-02 J  3 / 11 1.74E+03 NMED
Pyrene 9.40E-03  1 / 11 1.74E+03 NMED

PETROLEUM HYDROCARBONS (mg/kg)
Diesel Range Organics 4.50E+00 J  2 / 11 1.00E+03 NMED
Oil Range Organics 1.80E+01  6 / 11 1.00E+03 NMED

METALS (mg/kg)
Arsenic 5.24E+00 17 / 17 4.25E+00 NMED
Barium 8.59E+02 11 / 11 1.56E+04 NMED
Cadmium 3.96E-01 J 11 / 11 7.05E+01 NMED
Chromium* 1.76E+01 11 / 11 1.17E+05 NMED
Lead 2.52E+01 11 / 11 4.00E+02 NMED
Selenium 1.51E-01 J 11 / 11 3.91E+02 NMED
Silver 7.77E-02 J  6 / 11 3.91E+02 NMED

Notes:

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.
Shading indicates concentration exceeds the residential soil screening value. 
< = less than
AFB = Air Force Base
C = SSL calculated using methodology outlined in NMED guidance (2015).
DL = Detection Limit.  DL value is shown if the detection is less than the LOQ. 
J = estimated
LOD = Limit of Detection Qual = qualifier
LOQ = limit of quantitation SSL = soil screening level
mg/kg = milligrams per kilogram U = nondetect

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  
Chromium is evaluated as chromium III.
**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was 
used for ORO.

Residential
Soil 

(mg/kg) Source1

1NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 
Hazard Quotient = 1.0)

Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual Result DL/LOD LOQ Qual

3.09E+00 1.17E-01 5.85E-01 3.03E+00 1.17E-01 5.83E-01 2.90E+00 1.13E-01 5.67E-01 3.43E+00 1.14E-01 5.71E-01

CA501-SB16-005

May 7, 2016

CA501-SB15-205 (duplicate)CA501-SB15-005

May 7, 2016May 7, 2016 May 7, 2016

CA501-SB17-005



TABLE E-3
COMPARISON OF MAXIMUM DETECTED SUBSURFACE SOIL

METAL CONCENTRATIONS AT SS501 TO BACKGROUND DATA 
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Tables E-3 thru E-10_SS501 Screening Tables.xlsx\ 9/8/2016 /OMA    Page 1 of 1

Chemical

Maximum Subsurface 
Soil Concentration1 

(mg/kg) Frequency2

Subsurface Soil 
Background 

UTL3 

(mg/kg)

Does Site Max 
Exceed 

Background 
UTL (Y/N)?

Site Range of 
Detections 

(mg/kg)

Background 
Range of 

Detections 
(mg/kg)

Does Site Range 
Exceed 

Background 
Range? (Y/N)

Population 
Comparison

Retain For 
Further 

Evaluation 
(Y/N)?

Arsenic 5.24E+00 34 / 34 4.38E+00 Y 2.67 - 5.24 1.1 - 4.85 Y Site > BKG Y

Barium 8.59E+02  22 / 22 8.90E+02 N NA NA NA NA N

Cadmium 3.96E-01  22 / 22 1.30E+00 N NA NA NA NA N

Chromium 1.76E+01  22 / 22 1.33E+01 Y 4.15 - 17.6 2.7 - 11.1 Y NA Y

Lead 2.52E+01  22 / 22 8.70E+00 Y 2.21 - 25.2 1.5 - 7.1 Y NA Y

Selenium 1.51E-01  16 / 22 1.10E+00 N NA NA NA NA N

Silver 7.77E-02  6 / 22 2.65E+00 N NA NA NA NA N

Notes:
1Maximum subsurface concentration from Table E-1.  All samples from 0 to 10 feet below ground surface were included in the data set. 
2Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.
3Background UTLs from Table 2-1.

Shading indicates metals exceeding background levels.

> = greater than

mg/kg = milligrams per kilogram

AFB = Air Force Base 

BKG = background

N = No

NA = not applicable

UTL = upper tolerance limit

Y = Yes



TABLE E-4
COMPARISON OF MAXIMUM DETECTED SURFACE SOIL

METAL CONCENTRATIONS AT SS501 TO BACKGROUND DATA 
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Tables E-3 thru E-10_SS501 Screening Tables.xlsx\ 9/8/2016 /OMA    Page 1 of 1

Chemical

Maximum Subsurface 
Soil Concentration1 

(mg/kg) Frequency2

Subsurface Soil 
Background 

UTL3 

(mg/kg)

Does Site Max 
Exceed 

Background 
UTL (Y/N)?

Site Range of 
Detections (mg/kg)

Background 
Range of 

Detections 
(mg/kg)

Does Site Range 
Exceed 

Background 
Range? (Y/N)

Population 
Comparison

Retain For 
Further 

Evaluation 
(Y/N)?

Arsenic 5.24E+00 17 / 17 5.16E+00 Y 2.85 - 5.24 1.5 - 3.3 Y Site > BKG Y

Barium 1.48E+02 11 / 11 6.70E+02 N NA NA NA NA N

Cadmium 3.96E-01 11 / 11 4.35E-01 N NA NA NA NA N

Chromium 1.76E+01 11 / 11 1.05E+01 Y 13.5 - 17.6 5.9 - 10.5 Y NA Y

Lead 2.52E+01 11 / 11 1.20E+01 Y 8.43 - 25.2 4.9 - 10 Y NA Y

Selenium 1.51E-01 11 / 11 2.60E-01 N NA NA NA NA N

Silver 7.77E-02  6 / 11 4.00E-01 N NA NA NA NA N

Notes:
1Maximum subsurface concentration from Table E-2.  All samples from 0 to 10 feet below ground surface were included in the data set. 
2Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.
3Background UTLs from Table 2-1.

Shading indicates metals exceeding background levels.

> = greater than

mg/kg = milligrams per kilogram

AFB = Air Force Base 

BKG = background

N = No

NA = not applicable

UTL = upper tolerance limit

Y = Yes



TABLE E-5
COMPARISON OF MAXIMUM DETECTED CONCENTRATIONS AT SS501

TO SCREENING CRITERIA - 0 TO 10-FOOT EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Tables E-3 thru E-10_SS501 Screening Tables.xlsx\ 9/8/2016 /OMA    Page 1 of 1

Chemical

Maximum Soil 
Concentration 

(mg/kg) Frequency***

Residential 
Screening Value 

(mg/kg)

Exceeds 
Screening 

Value (Y/N) Source

Polynuclear Aromatic Hydrocarbons

2-Methylnaphthalene 2.50E-02  7 / 22 2.32E+02 N C

Acenaphthene 6.50E-03  2 / 22 3.48E+03 N NMED

Acenaphthylene* 3.20E-03  1 / 22 3.48E+03 N NMED

Anthracene 3.00E-03  2 / 22 1.74E+04 N NMED

Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 N NMED

Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 N NMED

Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 N NMED

Benzo(g,h,i)perylene* 4.00E-02  3 / 22 1.74E+03 N NMED

Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 N NMED

Chrysene 1.90E-02  3 / 22 1.53E+02 N NMED

Dibenz(a,h)anthracene 4.50E-03  3 / 22 1.53E-01 N NMED

Fluoranthene 2.60E-02  3 / 22 2.32E+03 N NMED

Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 N NMED

Naphthalene 2.60E-02  5 / 22 4.97E+01 N NMED

Phenanthrene 1.10E-02  5 / 22 1.74E+03 N NMED

Pyrene 3.10E-02  3 / 22 1.74E+03 N NMED

Petroleum Hydrocarbons

Diesel Range Organics (DRO)** 4.50E+00  2 / 22 1.00E+03 N NMED

Oil Range Organics (ORO)** 2.20E+01  8 / 22 1.00E+03 N NMED

Metals

Arsenic 5.24E+00 34 / 34 4.25E+00 Y NMED

Chromium* 1.76E+01 22 / 22 1.17E+05 N NMED

Lead 2.52E+01 22 / 22 4.00E+02 N NMED

Notes:

Maximum concentration from Table E-1.  All samples from 0 to 10 feet below ground surface were included in the data set.  

NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, 

   Hazard Quotient = 1.0). 

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  Chromium is evaluated as chromium III.

**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was used for ORO.

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates chemicals with maximum concentrations greater than the SSL. 

mg/kg = milligrams per kilogram

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

N = No

SSL = soil screening level

Y = Yes



TABLE E-6
COMPARISON OF MAXIMUM DETECTED CONCENTRATIONS AT SS501

TO SCREENING CRITERIA - 0 TO 5-FOOT EXPOSURE INTERVAL
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Tables E-3 thru E-10_SS501 Screening Tables.xlsx\ 9/8/2016 /OMA    Page 1 of 1

Chemical
Maximum Soil 

Concentration (mg/kg) Frequency***

Residential 
Screening Value 

(mg/kg)

Exceeds 
Screening 

Value (Y/N) Source

Polynuclear Aromatic Hydrocarbons

2-Methylnaphthalene 2.50E-02 3 / 11 2.32E+02 N C

Acenaphthene 6.50E-03  1 / 11 3.48E+03 N NMED

Acenaphthylene* 3.20E-03  1 / 11 3.48E+03 N NMED

Benzo(a)anthracene 8.40E-03  1 / 11 1.53E+00 N NMED

Benzo(a)pyrene 1.40E-02  1 / 11 1.53E-01 N NMED

Benzo(b)fluoranthene 1.80E-02  1 / 11 1.53E+00 N NMED

Benzo(g,h,i)perylene* 4.00E-02  1 / 11 1.74E+03 N NMED

Benzo(k)fluoranthene 5.30E-03  1 / 11 1.53E+01 N NMED

Chrysene 5.40E-03  1 / 11 1.53E+02 N NMED

Dibenz(a,h)anthracene 4.50E-03  1 / 11 1.53E-01 N NMED

Fluoranthene 1.00E-02  1 / 11 2.32E+03 N NMED

Indeno(1,2,3-cd)pyrene 1.80E-02  1 / 11 1.53E+00 N NMED

Naphthalene 2.60E-02  4 / 11 4.97E+01 N NMED

Phenanthrene 1.10E-02  3 / 11 1.74E+03 N NMED

Pyrene 9.40E-03  1 / 11 1.74E+03 N NMED

Petroleum Hydrocarbons

Diesel Range Organics (DRO)** 4.50E+00  2 / 11 1.00E+03 N NMED

Oil Range Organics (ORO)** 1.80E+01  6 / 11 1.00E+03 N NMED

Metals

Arsenic 5.24E+00 17 / 17 4.25E+00 Y NMED

Chromium* 1.76E+01 11 / 11 1.17E+05 N NMED

Lead 2.52E+01 11 / 11 4.00E+02 N NMED

Notes:

Maximum concentration from Table E-2.  All samples from 0 to 5 feet below ground surface were included in the data set.  

NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, Hazard Quotient = 1.0)

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  Chromium is evaluated as chromium III.

**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was used for ORO.

***Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

Shading indicates chemicals with maximum concentrations greater than the SSL .

mg/kg = milligrams per kilogram

AFB = Air Force Base

C = SSL calculated using methodology outlined in NMED guidance (2015).

N = No

SSL = soil screening level

Y = Yes



TABLE E-7
HUMAN HEALTH QUANTITATIVE SCREENING EVALUATION RESULTS FOR SS501

RESIDENTIAL SCENARIO
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Tables E-3 thru E-10_SS501 Screening Tables.xlsx\ 9/8/2016 /OMA    Page 1 of 1

Chemical

Maximum
Soil Concentration 

(mg/kg) Frequency**

Residential 
Cancer 

Endpoint
(mg/kg)

Residential 
Noncancer
Endpoint  
(mg/kg) Source

Target
 Risk

Estimated 
Cancer Risk

Target 
Hazard 

Quotient

Estimated 
Hazard 

Quotient

Polynuclear Aromatic Hydrocarbons

2-Methylnaphthalene 2.50E-02  7 / 22 NA 2.32E+02 C 1E-05 NA 1 0.00011

Acenaphthene 6.50E-03  2 / 22 NA 3.48E+03 NMED 1E-05 NA 1 0.000002

Acenaphthylene* 3.20E-03  1 / 22 NA 3.48E+03 NMED 1E-05 NA 1 0.0000009

Anthracene 3.00E-03  2 / 22 NA 1.74E+04 NMED 1E-05 NA 1 0.0000002

Benzo(a)anthracene 1.80E-02  3 / 22 1.53E+00 NA NMED 1E-05 1.18E-07 1 NA

Benzo(a)pyrene 2.20E-02  3 / 22 1.53E-01 NA NMED 1E-05 1.44E-06 1 NA

Benzo(b)fluoranthene 2.80E-02  3 / 22 1.53E+00 NA NMED 1E-05 1.83E-07 1 NA

Benzo(g,h,i)perylene* 4.00E-02  3 / 22 NA 1.74E+03 NMED 1E-05 NA 1 0.00002

Benzo(k)fluoranthene 1.10E-02  3 / 22 1.53E+01 NA NMED 1E-05 7.19E-09 1 NA

Chrysene 1.90E-02  3 / 22 1.53E+02 NA NMED 1E-05 1.24E-09 1 NA

Dibenz(a,h)anthracene 4.50E-03  3 / 22 1.53E-01 NA NMED 1E-05 2.94E-07 1 NA

Fluoranthene 2.60E-02  3 / 22 NA 2.32E+03 NMED 1E-05 NA 1 0.000011

Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 1.53E+00 NA NMED 1E-05 1.18E-07 1 NA

Naphthalene 2.60E-02  5 / 22 4.97E+01 NA NMED 1E-05 5.23E-09 1 NA

Phenanthrene 1.10E-02  5 / 22 NA 1.74E+03 NMED 1E-05 NA 1 0.000006

Pyrene 3.10E-02  3 / 22 NA 1.74E+03 NMED 1E-05 NA 1 0.00002

Metals

Arsenic 5.24E+00 34 / 34 4.25E+00 NA NMED 1E-05 1.23E-05 1 NA

Chromium* 1.76E+01 22 / 22 NA 1.17E+05 NMED 1E-05 NA 1 0.00015

Notes: Total 1E-05 Total 0.0003

Maximum concentration from Table E-1.  All samples  0 to 10 feet below ground surface were included in the data set.  

NMED = New Mexico Environment Department Screening Levels (NMED 2015, July update; Cancer Risk = 1E-05, Hazard Quotient = 1.0). 

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  Chromium is evaluated as chromium III.

**Frequency does not include duplicates.  The higher of the parent and duplicate detection was used in the quantitative risk assessment. 

AFB = Air Force Base mg/kg = milligrams per kilogram

C = SSL calculated using methodology outlined in NMED guidance (2015). NA = not applicable SSL = soil screening level

Estimated Cancer Risk = (Maximum Concentrations / Residential Cancer Endpoint)*1E-05

Estimated Hazard Quotient = (Maximum Concentrations / Residential Noncancer Endpoint)*1



TABLE E-8
HUMAN HEALTH QUANTITATIVE SCREENING EVALUATION RESULTS FOR SS501

CONSTRUCTION WORKER SCENARIO
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Tables E-3 thru E-10_SS501 Screening Tables.xlsx\ 9/8/2016 /OMA    Page 1 of 1

Chemical

Maximum
Soil Concentration 

(mg/kg) Frequency**

Construction 
Worker Value

Cancer Endpoint
(mg/kg)

Construction Worker 
Value

Noncancer
Endpoint  (mg/kg) Source

Target
 Risk

Estimated 
Cancer Risk

Target 
Hazard 

Quotient

Estimated 
Hazard 

Quotient

Polynuclear Aromatic Hydrocarbons

2-Methylnaphthalene 2.50E-02  7 / 22 NA 1.01E+03 C 1E-05 NA 1 0.00002

Acenaphthene 6.50E-03  2 / 22 NA 1.51E+04 NMED 1E-05 NA 1 0.0000004

Acenaphthylene* 3.20E-03  1 / 22 NA 1.51E+04 NMED 1E-05 NA 1 0.0000002

Anthracene 3.00E-03  2 / 22 NA 7.53E+04 NMED 1E-05 NA 1 0.00000004

Benzo(a)anthracene 1.80E-02  3 / 22 2.40E+02 NA NMED 1E-05 7.50E-10 1 NA

Benzo(a)pyrene 2.20E-02  3 / 22 2.40E+01 NA NMED 1E-05 9.17E-09 1 NA

Benzo(b)fluoranthene 2.80E-02  3 / 22 2.40E+02 NA NMED 1E-05 1.17E-09 1 NA

Benzo(g,h,i)perylene* 4.00E-02  3 / 22 NA 7.53E+03 NMED 1E-05 NA 1 0.000005

Benzo(k)fluoranthene 1.10E-02  3 / 22 2.31E+03 NA NMED 1E-05 4.76E-11 1 NA

Chrysene 1.90E-02  3 / 22 2.31E+04 NA NMED 1E-05 8.23E-12 1 NA

Dibenz(a,h)anthracene 4.50E-03  3 / 22 2.40E+01 NA NMED 1E-05 1.88E-09 1 NA

Fluoranthene 2.60E-02  3 / 22 NA 1.00E+04 NMED 1E-05 NA 1 0.000003

Indeno(1,2,3-cd)pyrene 1.80E-02  3 / 22 2.40E+02 NA NMED 1E-05 7.50E-10 1 NA

Naphthalene 2.60E-02  5 / 22 NA 1.59E+02 NMED 1E-05 NA 1 0.0002

Phenanthrene 1.10E-02  5 / 22 NA 7.53E+03 NMED 1E-05 NA 1 0.0000015

Pyrene 3.10E-02  3 / 22 NA 7.53E+03 NMED 1E-05 NA 1 0.000004

Metals

Arsenic 5.24E+00 34 / 34 NA 5.74E+01 NMED 1E-05 NA 1 0.09

Chromium* 1.76E+01 22 / 22 NA 5.31E+05 NMED 1E-05 NA 1 0.00003

Notes: Total 1E-08 Total 0.09

Maximum concentration from Table E-1.  All samples 0 to 10 feet below ground surface were included in the data set.  

NMED = New Mexico Environment Department Screening Levels for Construction Workers (NMED 2015, July update; Cancer Risk = 1E-05, Hazard Quotient = 1.0). 

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  Chromium is evaluated as chromium III.

**Frequency does not include duplicates.  The higher of the parent and duplicate detection was used in the quantitative risk assessment. 

AFB = Air Force Base mg/kg = milligrams per kilogram

C = SSL calculated using methodology outlined in NMED guidance (2015). NA = not applicable SSL = soil screening level

Estimated Cancer Risk = (Maximum Concentrations / Construction Worker Cancer Endpoint)*1E-05

Estimated Hazard Quotient = (Maximum Concentrations / Construction Worker Noncancer Endpoint)*1



TABLE E-9
HUMAN HEALTH QUANTITATIVE SCREENING EVALUATION RESULTS FOR SS501

SITE WORKER SCENARIO
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Tables E-3 thru E-10_SS501 Screening Tables.xlsx\ 9/8/2016 /OMA    Page 1 of 1

Chemical

Maximum
Soil Concentration 

(mg/kg) Frequency**

Commercial 
Value

Cancer 
Endpoint
(mg/kg)

Commercial 
Value

Noncancer
Endpoint  
(mg/kg) Source

Target
 Risk

Estimated 
Cancer Risk

Target 
Hazard 

Quotient

Estimated 
Hazard 

Quotient

Polynuclear Aromatic Hydrocarbons

2-Methylnaphthalene 2.50E-02 3 / 11 NA 3.37E+03 C 1E-05 NA 1 0.000007

Acenaphthene 6.50E-03  1 / 11 NA 5.05E+04 NMED 1E-05 NA 1 0.00000013

Acenaphthylene* 3.20E-03  1 / 11 NA 5.05E+04 NMED 1E-05 NA 1 0.00000006

Benzo(a)anthracene 8.40E-03  1 / 11 3.23E+01 NA NMED 1E-05 2.60E-09 1 NA

Benzo(a)pyrene 1.40E-02  1 / 11 3.23E+00 NA NMED 1E-05 4.33E-08 1 NA

Benzo(b)fluoranthene 1.80E-02  1 / 11 3.23E+01 NA NMED 1E-05 5.57E-09 1 NA

Benzo(g,h,i)perylene* 4.00E-02  1 / 11 NA 2.53E+04 NMED 1E-05 NA 1 0.000002

Benzo(k)fluoranthene 5.30E-03  1 / 11 3.23E+02 NA NMED 1E-05 1.64E-10 1 NA

Chrysene 5.40E-03  1 / 11 3.23E+03 NA NMED 1E-05 1.67E-11 1 NA

Dibenz(a,h)anthracene 4.50E-03  1 / 11 3.23E+00 NA NMED 1E-05 1.39E-08 1 NA

Fluoranthene 1.00E-02  1 / 11 NA 3.37E+04 NMED 1E-05 NA 1 0.0000003

Indeno(1,2,3-cd)pyrene 1.80E-02  1 / 11 3.23E+01 NA NMED 1E-05 5.57E-09 1 NA

Naphthalene 2.60E-02  4 / 11 2.41E+02 NA NMED 1E-05 1.08E-09 1 NA

Phenanthrene 1.10E-02  3 / 11 NA 2.53E+04 NMED 1E-05 NA 1 0.0000004

Pyrene 9.40E-03  1 / 11 NA 2.53E+04 NMED 1E-05 NA 1 0.0000004

Metals

Arsenic 5.24E+00 17 / 17 2.15E+01 NA NMED 1E-05 2.44E-06 1 NA

Chromium* 1.76E+01 11 / 11 NA 1.95E+06 NMED 1E-05 NA 1 0.000009

Notes: Total 3E-06 Total 0.00002

Maximum concentration from Table E-2.   All samples  0 to 5 feet below ground surface were used in this evaluation.  

NMED = New Mexico Environment Department Screening Levels for Commercial/Industrial Workers (NMED 2015, July update; Cancer Risk = 1E-05, Hazard Quotient = 1.0). 

*Acenaphthene was used as a surrogate for acenaphthylene. Pyrene was used as a surrogate for benzo(g,h,i)perylene.  Chromium is evaluated as chromium III.

**Frequency does not include duplicates.  The higher of the parent and duplicate detection was used in the quantitative risk assessment. 

AFB = Air Force Base mg/kg = milligrams per kilogram

C = SSL calculated using methodology outlined in NMED guidance (2015). NA = not applicable SSL = soil screening level

Estimated Cancer Risk = (Maximum Concentrations / Commercial Cancer Endpoint)*1E-05

Estimated Hazard Quotient = (Maximum Concentrations / Commercial Noncancer Endpoint)*1



TABLE E-10
HUMAN HEALTH QUANTITATIVE TPH SCREENING EVALUATION RESULTS FOR SS501

ALL EXPOSURE SCENARIOS
CANNON AFB, NEW MEXICO

RCRA Facility Investigation at SS501
Cannon AFB
FA8903-13-C-0008 Q:\23446539\RFI Reports\SS501\Rev 1\Appendices\Appendix E\Tables E-3 thru E-10_SS501 Screening Tables.xlsx\ 9/8/2016 /OMA    Page 1 of 1

Chemical

Maximum
Soil Concentration1 

(mg/kg) Frequency*

Residential Value
Cancer Endpoint

(mg/kg)

Residential 
Value

Noncancer
Endpoint  
(mg/kg)

Commercial 
Value

Cancer Endpoint
(mg/kg)

Commercial 
Value

Noncancer
Endpoint  
(mg/kg) Source2

Target
 Risk

Estimated 
Cancer Risk

Target Hazard 
Quotient

Estimated 
Hazard 

Quotient

Petroleum Hydrocarbons 

0 to 10-Foot Depth - Residential

Diesel Range Organics (DRO)** 4.50E+00  2 / 22 NA 1.00E+03 NA NA NMED 1E-05 NA 1 0.005

Oil Range Organics (ORO)** 2.20E+01  8 / 22 NA 1.00E+03 NA NA NMED 1E-05 NA 1 0.022

Hazard Index 0.03

0 to 10-Foot Depth - Construction Worker

Diesel Range Organics (DRO)** 4.50E+00  2 / 22 NA NA NA 3.00E+03 NMED 1E-05 NA 1 0.0015

Oil Range Organics (ORO)** 2.20E+01  8 / 22 NA NA NA 3.80E+03 NMED 1E-05 NA 1 0.0058

Hazard Index 0.007

0 to 5-Foot Depth - Site Worker

Diesel Range Organics (DRO)** 4.50E+00  2 / 11 NA NA NA 3.00E+03 NMED 1E-05 NA 1 0.0015

Oil Range Organics (ORO)** 1.80E+01  6 / 11 NA NA NA 3.80E+03 NMED 1E-05 NA 1 0.0047

Hazard Index 0.006

Notes:
1Maximum concentrations for 0 to 10-foot depth are from Table E-1.  Maximum concentrations for 0 to 5-foot depth are from Table E-2.
2NMED = New Mexico Environment Department TPH Soil Screening Levels  (NMED 2015, July update; Hazard Quotient = 1.0)

*Frequency does not include duplicates.  The higher of the parent and duplicate was used in the evaluation.

**The diesel #2/crankcase oil SSL from NMED (2015) was used for DRO.  The unknown oil SSL from NMED (2015) was used for ORO.

TPH hazard quotients are not added to the individual constituent hazard quotients as part of the site hazard index because that would be counting the noncancer health effects at the site twice; once  

  for the individual constituents and once for the complex TPH compound.

AFB = Air Force Base

mg/kg = milligrams per kilogram

NA = not applicable

SSL = soil screening level

TPH = total petroleum hydrocarbons



arsenic SS501 d-arsenic SS501 Arsenic BKG d_Arsenic BKG
4.45 1 1.9 1
4.85 1 2.1 1
4.41 1 1.7 1
4.92 1 1.8 1
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2.9 1 3.32 1

3.43 1 4.07 1
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arsenic SS501 d_arsenic SS501 Arsenic BKG d_Arsenic BKG
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From File   1. SS501 Site Metal Data_a.xls

Full Precision   OFF

General Statistics on Uncensored Data

Date/Time of Computation   6/20/2016 4:09:55 PM

User Selected Options

From File: 1. SS501 Site Metal Data_a.xls

General Statistics for Censored Data Set (with NDs) using Kaplan Meier Method

Variable NumObs # Missing Num Ds NumNDs % NDs Min ND Max ND KM Mean KM Var KM SD

      0.769

Arsenic BKG      43       0      42       1   2.33%       2.2       2.2       2.863       0.524       0.724

  0.00%     N/A        N/A          3.834       0.592arsenic SS501      34       0      34       0

General Statistics for Raw Data Sets using Detected Data Only

Variable NumObs # Missing Minimum Maximum Mean Median Var SD MAD/0.675 Skewness

      0.121

Arsenic BKG      42       0       1.1       4.85       2.887       2.9       0.522       0.723       0.608       0.186

      3.834       3.855       0.592       0.769       0.956arsenic SS501      34       0       2.67       5.24

Percentiles using all Detects (Ds) and Non-Detects (NDs)

Variable NumObs # Missing 10%ile 20%ile 25%ile(Q1) 50%ile(Q2) 75%ile(Q3) 80%ile 90%ile 95%ile

      4.99

Arsenic BKG      43       0       2.02       2.2       2.425       2.85       3.3       3.44       3.83       3.968

      3.163       3.855       4.488       4.548       4.899arsenic SS501      34       0       2.843       3.012
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KM CV

      0.201

      0.253

CV

      0.201
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99%ile
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      5.128

Arsenic BKG      24       0       1.8       1.806       1.878       2.62       3.415       3.706       4.371       4.704

      3.43       4.5       4.85       4.906       4.998arsenic SS501      17       0       2.942       3.158

Percentiles for Uncensored Data Sets

Variable NumObs # Missing 10%ile 20%ile 25%ile(Q1) 50%ile(Q2) 75%ile(Q3) 80%ile 90%ile 95%ile

    -1.158

Arsenic BKG      24       0       1.5       4.8       2.807       1.019       0.208       1.134       0.657     -0.722

      4.196       0.829       0.201       0.638     -0.636arsenic SS501      17       0       2.85       5.24

From File: 1. SS501 Site Metal Data.xls

General Statistics for Uncensored Data Sets

Variable NumObs # Missing Minimum Maximum Mean SD SEM MAD/0.675 Skewness Kurtosis

From File   1. SS501 Site Metal Data.xls

Full Precision   OFF

General Statistics on Uncensored Full Data

Date/Time of Computation   6/20/2016 4:08:31 PM

User Selected Options
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Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

User Selected Options

Date/Time of Computation   6/20/2016 4:12:50 PM

From File   1. SS501 Site Metal Data.xls

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

Sample 1 Data: arsenic SS501

Sample 2 Data: Arsenic BKG

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations         17      24

Number of Distinct Observations         16      21

Minimum          2.85       1.5

Maximum          5.24       4.8

Mean          4.196       2.807

Median          4.5       2.62

SD          0.829       1.019

SE of Mean          0.201       0.208

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    500

Standardized WMW U-Stat       3.772

Mean (U)    204

SD(U) - Adj ties      37.78

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)

Approximate U-Stat Critical Value (0.05)        1.645

P-Value (Adjusted for Ties) 8.0833E-5
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For 10% significance level, 2.85 is not an outlier.

For 5% significance level, 2.85 is not an outlier.

For 1% significance level, 2.85 is not an outlier.

2. Observation Value 2.85 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.058

Test Statistic: 0.137

For 10% significance level, 5.24 is not an outlier.

For 5% significance level, 5.24 is not an outlier.

For 1% significance level, 5.24 is not an outlier.

5% critical value: 0.49

1% critical value: 0.577

1.  Observation Value 5.24 is a Potential Outlier (Upper Tail)

Dixon's Outlier Test for arsenic SS501

Number of Observations = 17

10% critical value: 0.438

From File   1. SS501 Site Metal Data.xls

Full Precision   OFF

s Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   7/8/2016 1:22:08 PM
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User Selected Options

Date/Time of Computation   6/20/2016 4:13:57 PM

From File   1. SS501 Site Metal Data_a.xls

Full Precision   OFF

Confidence Coefficient   95%

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

Sample 1 Data: arsenic SS501

Sample 2 Data: Arsenic BKG

Raw Statistics

Sample 1 Sample 2

Number of Valid Data         34      43

Number of Non-Detects          0       1

Number of Detect Data         34      42

Minimum Non-Detect        N/A          2.2

Maximum Non-Detect        N/A          2.2

Percent Non-detects    0.00% 2.33%

Minimum Detect          2.67       1.1

Maximum Detect          5.24       4.85

Mean of Detects          3.834       2.887

Median of Detects          3.855       2.9

SD of Detects          0.769       0.723

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Gehan z Test Value       4.72

Critical z (0.05)       1.645

P-Value 1.1814E-6

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)
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Tarone-Ware Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/20/2016 4:15:58 PM

From File   1. SS501 Site Metal Data_a.xls

Full Precision   OFF

Confidence Coefficient   95%

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

Sample 1 Data: arsenic SS501

Sample 2 Data: Arsenic BKG

Raw Statistics

Sample 1 Sample 2

Number of Valid Data         34      43

Number of Non-Detects          0       1

Number of Detects         34      42

Minimum Non-Detect        N/A          2.2

Maximum Non-Detect        N/A          2.2

Percent Non-detects    0.00% 2.33%

Minimum Detect          2.67       1.1

Maximum Detect          5.24       4.85

Mean of Detects          3.834       2.887

Median of Detects          3.855       2.9

SD of Detects          0.769       0.723

Sample 1 vs Sample 2 Tarone-Ware Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

TW Statistic       5.235

TW Critical Value (0.05)       1.645

P-Value 8.2312E-8

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)
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For 1% Significance Level, there is no Potential Outlier 

      1.856       2.97       3.3

For 5% Significance Level, there is no Potential Outlier 

1       3.834       0.758       5.24      11

Critical

# Mean sd outlier Number value value (5%) value (1%)

Potential Obs. Test Critical

Standard Deviation       0.769

Number of data   34

Number of suspected outliers   1

Rosner's Outlier Test for arsenic SS501

Mean       3.834

From File   1. SS501 Site Metal Data_a.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   7/8/2016 1:23:11 PM
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