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1.0
INTRODUCTION

The overall objective of this investigation for background sampling was to obtain the
additional data necessary to sufficiently characterize naturally occurring background
concentrations for metals and pesticides in soil at Cannon Air Force Base (AFB). The

specific objectives of this investigation were to:
o Collect additional background soil samples to fill in data gaps in current data

o Develop new background concentrations for metals and pesticides in surface
and subsurface soil

. Compare new background concentrations with previous background
concentrations to evaluate the significance of changes in background

concentrations
This report is organized in the following manner:

. Section 2 - Cannon AFB Facility Description
o Section 3 - Field Investigation and Data Collection
. Section 4 - Sampling and Analytical Results

. Section 5 - Statistical Methodology

. Section 6 - Results of the Statistical Analysis
. Section 7 - Summary and Conclusions

. Section 8 - References

o Section 9 - Acronyms

. Appendix A - Field Sampling Records
o Appendix B - Statistical Results
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2.0
CANNON AFB FACILITY DESCRIPTION

2.1 CANNON AFB OPERATIONAL HISTORY

The following information was obtained from the Installation Restoration Program (IRP)
Records Search document prepared by CH,M Hill (1983) and the Cannon AFB Joint Military
Telephone Directory (American Publishers 1991).

Cannon AFB is located in Curry County, New Mexico, approximately 7 miles west of the
City of Clovis. The Base is situated on approximately 4,320 acres of land. The vicinity map
of Cannon AFB is shown on Figure 2-1, and the site plan and location of investigated sites at
Cannon AFB are shown on Figure 2-2. Off-Base facilities include the Melrose Bombing

Range, which is located approximately 25 miles southwest of Cannon AFB.

Cannon AFB dates to 1929, when Portair Field was established on the site. Portair Field was
a civilian passenger terminal for early commercial transcontinental flights. In 1942, the
Army Air Corps took control of the civilian airfield, and it became known as the Clovis
Army Air Base. In early 1945, the Base was renamed Clovis Army Air Field. Flying,
bombing, and gunnery classes continued through the end of World War II. By mid-1946,
however, the airfield was placed on a reduced operational status and flying activities
decreased. The installation was deactivated in May 1947. The types of aircraft stationed at
Cannon AFB from 1942 to 1947 included B-17, B-24, and B-29 heavy bombers.

The Base was reassigned to the Tactical Air Command in July 1951. The first unit, the 140th
Fighter-Bomber Wing, arrived in October of that year. The airfield was formally reactivated
in November 1951 as Clovis Air Force Base. Between 1952 and 1957, the 50th and 388th
Fighter-Bomber Wings were activated, and, upon their transfer, were replaced by the 312th
and 474th Groups. Predominant aircraft stationed at Cannon AFB from 1951 to 1957
included the P-51 “Mustang” fighter and the F-86 “Sabre” fighter jet.

In June 1957, the Base became a permanent installation and was renamed Cannon AFB in

honor of the late General John K. Cannon, a former commander of the Tactical Air
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Command. In October 1957, the 312th and 474th Fighter-Bomber Groups were redesignated

tactical fighter wings and the 832nd Air Division was activated to oversee their activities.

In 1959, the 312th Tactical Fighter Wing (TFW) was deactivated and replaced at
Cannon AFB by the 27th TFW. In December 1965, the Base’s mission changed to that of a
replacement training unit, and the 27th TFW became the largest such unit in the Tactical Air
Command. The predominant aircraft stationed at Cannon AFB from 1957 to 1965 was the F-
100 “Super Sabre” fighter jet.

The 832nd Air Division was deactivated in July 1975, leaving the 27th TFW the principal
Air Force unit at Cannon AFB. In early 1981, the 27th TFW was designated a Rapid
Deployment Joint Task Force member.

The primary mission of Cannon AFB has remained relatively unchanged since 1965; i.e., to
develop and maintain an F-111 tactical fighter wing capable of day, night, and all-weather
combat operations and to provide replacement training of combat aircrews for tactical
organizations worldwide. Aircraft stationed at Cannon AFB since 1965 include the F-100
“Super Sabre” fighter jet (1957-1969), the F-111A (1969), the F-111E (1969-1971) and the
F-111D (1971-present). There are approximately 70 F-111D aircraft assigned to Cannon
AFB. The total work force on Cannon AFB numbers approximately 4,000, which includes
3,500 military and 450 civil service.

In 1992, Cannon AFB became part of the Air Combat Command (ACC) as the result of the
overall realignment of Air Force Commands and the ongoing downsizing of the U. S.

Military.
2.2 SETTING - PHYSICAL GEOGRAPHY

Cannon AFB is situated in the Southern High Plains Physiographic Province in the Llano
Estacado subprovince (Hawley et al. 1976). 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.
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The most prominent geomorphic features in the vicinity of Cannon AFB are blowouts and
broad, widely spaced valleys. Less common landforms are relict sand dunes located along
the northern side of the Portales Valley south of the Base. Relict dunes are not found on or

near Cannon AFB.

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

within the Base, and several more are found to the north and east of the Base.

Stream valleys tend to be fairly broad and widely spaced. Streams are ephemeral and
drainages are poorly developed. No streams exist on or near Cannon AFB. Running Water
Draw and Frio Draw, located about 10 and 20 miles, respectively, north of Cannon AFB, are
the nearest streams (USGS 1984). These are secondforder streams. Both streams are very

straight, flow southeast, and have rectilinear drainage patterns with short laterals.
2.3 DEMOGRAPHICS AND LAND USE NEAR CANNON AFB

Cannon AFB is located just south of U.S. Highway 60-84 in a farming and ranching area
(Figure 2-1). 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, and
Clovis is considered the “Cattle Capital of the Southwest.” There were 32,767 people living
in Clovis in 1990, while the Cannon AFB population was estimated to be 4,650 in 1990
(USAF 1991).

24 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 12°C (39°F) to a July high of 26°C (78°F). Extreme daily temperatures range from
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-24°C (-11°F) to 41°C (106°F) (Lee Wan and Associates 1990). Average monthly
precipitation ranges from 1 cm (0.4 inches) in winter to 6.9 cm (2.7 inches) in July (W-C
1994a). The maximum recorded 24-hour rainfall is 12.2 ¢cm (4.8 inches), which occurred in
August. Rainfall occurs on eight or more days per month during the summer precipitation
maximum. Mean annual precipitation is approximately 41 cm (16 inches). The mean annual
evapotranspiration rate is 181.4 cm/yr (71.4 inches/yr) (Lee Wan and Associates 1990).
Prevailing winds are from the west at an average of 5 km/hr (3.1 mph) during fall, winter,

and spring. During the summer, winds are from the south at an average of 3.7 km/hr
(2.3 mph).

The atmosphere around the area of Cannon AFB is generally well mixed. The seasonal and
annual average mixing heights can vary from 400 meters in the morning to 4,000 meters in
the afternoon. The afternoon mixing heights are typically greater during the spring and fall
seasons. The morning mixing heights are usually low, due to nighttime heat loss from the
ground, producing surface-based temperature inversions. After sunrise, these inversions

break up, and solar heating of the earth’s surface causes vertical mixing in the atmosphere.

Dust is frequently entrained into the atmosphere in this region of the country because of
gusty winds and the semiarid climate. The Texas Panhandle-eastern New Mexico area is
considered the worst area in the United States for windblown dust. Occasionally, this
windblown dust is of sufficient quantity to restrict visibility. Most of the seasonal dust
storms occur in March and April, when the wind speeds are typically high (average 5 km/hr)
(W-C 19%4a).

2.5 GEOLOGY

The near-surface stratigraphic units of interest at Cannon AFB are the Late Miocene-Late
Pliocene-age Ogallala Formation and the Early Triassic Dockum Group as shown in

Figure 2-3.

The Dockum Group consists of three formations. The stratigraphically lowest unit is the
Santa Rosa Sandstone. Overlying the Santa Rosa Sandstone are the Chinle and Redonda

Formations. The Chinle and Redonda Formations are composed mainly of red shales with
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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 and Associates 1990).

Overlying the Dockum Group redbeds is the Ogallala Formation. The Ogallala Formation
extends from eastern New Mexico and Colorado into Texas, Oklahoma, Kansas, Nebraska,
and South Dakota. Drillers’ logs from Cannon AFB indicate that the Ogallala Formation
varies from 360 feet to 415 feet in thickness. The incised upper surface of Triassic redbeds
strongly influences Ogallala thickness. Stream valleys in the post-Triassic nonconformity are
deep and trend dominantly east-west. Ogallala thickness may thus vary significantly over
short north-south distances.

The Ogallala is erosionally truncated to the south along the abandoned Portales Valley, to the
west along the Pecos River Valley, and to the north in a series of ephemeral stream valleys.
The Ogallala Formation extends more than 125 miles to the east before terminating as an

escarpment in Briscoe County, Texas. Springs and seeps are common along the erosional
margins of the Ogallala.

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

The Ogallala Formation is composed of unconsolidated poorly sorted gravel, sand, silts, and
clays. The Base of the Ogallala is generally marked by a gravel, cobble, and boulder deposit.
This basal member contains sediments derived from igneous and sedimentary rocks
transported from the mountains to the west. The Ogallala Formation was laid down by
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.
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Except where strongly cemented by calcium carbonate (caliche), the sediments of the
Ogallala are loose and friable. Authigenic and allogenic clays are found as a trace to
abundant matrix mineral (Lee Wan and Associates 1990). As reported by Lee Wan and
Associates (1990), five zones have been distinguished within the Ogallala of east central New
Mexico on the basis of clay minerals. Smectites (montmorillonites) and attapulgite (with
sepeotite) are the dominant clays throughout the Ogallala. Illite is a lesser, but persistent
clay, as is kaolinite. Smectite is a swelling clay, causing deep cracks to form in dry surface
soils. Smectite in particular and, to a lesser extent, attapulgite and illite, are clays with
moderate to high cation exchange capacities (CEC). The formation as a whole should
therefore have a relatively high CEC, which should inhibit the migration of charged
contaminants, and especially ionic forms of metals.

Caliche is a major feature of the Ogallala Formation, occurring as nearly continuous to
discontinuous layers throughout. A generalized geologic section at Cannon AFB is shown in
Figure 2-3. Caliche is hard, white to pale tan on fresh surfaces, weathering to gray, and has a
chalky appearance. Caliche forms as calcium carbonate, leached from overlying sediments,
and precipitates in the pore space of the host sediments. Precipitation is caused by the
evaporation of downward percolating water. The caliche may thus mark the position of
ancient vadose zones. As reported in Lee Wan and Associates (1990) radiocarbon dates for
the upper “climax” caliche range from ~27,000 yrs. Before Present (B.P.) to ~42,000 yrs.
B.P.

Caliche is relatively soluble in acidic water (pH < 7) or in waters containing dissolved CO,.

The top surface of the upper “climax” caliche in fresh outcrop shows solution etching.

The Ogallala has numerous continuous to discontinuous caliche layers throughout its
thickness. The uppermost caliche, termed the “climax™ caliche, is pisolitic (Lee Wan and
Associates 1990). The pisolites are thought to have formed as the caliche was repeatedly
chemically-weathered and brecciated during Pleistocene pluvials and later recemented during
drier intervals. This upper caliche outcrops around playas and the bounding escarpments of
the Ogallala, and is locally termed “caprock.” The “climax” caliche is typically 3 to 5 feet
thick. Caliches which occur lower in the Ogallala are platy and harder. Caliche may be thin
or absent below playas (W-C 1994a).
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2.6 HYDROGEOLOGY

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

At Cannon AFB, the Ogallala aquifer has an average saturated thickness of 120 feet based on
mid-1960s data. Saturated thickness ranges from 93 to 143 feet, and is influenced by the
configuration of the erosional nonconformity surface marking the top of the Dockum Group.
The local groundwater gradient is southeasterly at 7.5 feet/mile (Lee Wan and Associates
1990). Figure 2-4 shows water table elevation contours for 1984. Flow within the saturated
zone may be influenced by the configuration of the top of the Dockum Group. Yields in tests
of Cannon AFB water wells have ranged from 776 l/min (205 gpm) to 4,353 I/min
(1150 gpm).  Specific capacities range from 0.14 m’/m (11.4 gal/feet) to 0.35m’/m
(27.9 gal/feet) (Lee Wan and Associates, 1990).

Very rough estimates of hydraulic conductivity were made from well pump tests in water
wells 5 and 9 (Figure 2-5) using the Theis equation. An estimate of hydraulic conductivity
for water well 8 was based on water level recovery data using the Bouwer and Rice approach
(Lee Wan and Associates 1990). The data used in these calculations were obtained to
evaluate pump rates, efficiency, and well yield, and were not intended for use in calculating
aquifer properties. The results of these calculations should therefore be considered as first

approximations.

Hydraulic conductivity values for water wells 5 and 9 were found to be approximately

2.0x 10° cm/sec.  Calculations for water well 8 result in a hydraulic conductivity of
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2.0x 107 cm/sec. In addition, slug tests were done on MW-O and MW-N by Woodward-
Clyde in February 1995. Estimated hydraulic conductivities from these slug tests were
3 x 107 for both wells (W-C 1995). These estimates appear to be low when compared to
published hydraulic conductivity data for sands and gravels. As reported in Lee Wan and
Associates (1990) a groundwater flow velocity of about 45 m/yr (150 feet/yr) has been
estimated. This calculates out to a hydraulic conductivity of approximately 1.0 x 10™ cm/sec.

Again, this appears to be low when compared with published data (Freeze and Cherry 1979).

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

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

pathways.

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

extending from Curry Co., New Mexico to Crosby Co., Texas.”
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The dominant uses of groundwater in the Cannon AFB area are for potable and irrigation
water. Numerous wells are found in the Cannon AFB area, most of which provide only

irrigation water (Figure 2-5).

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 1994a).

2.7 SOILS

Soils in the vicinity of Cannon AFB are classified as SM to SC under the Unified
Classification Systems, and as aridisols (calciorthids) under the Soil Conservation Service
Comprehensive Soil Classification System. The following summary is based on the Soil

Conservation Service Curry County Soil Survey as reported in Lee Wan and Associates
(1990).

The most common soil type on the Base is the Amarillo fine sandy loam, 0 to 2 percent slope
phase (map symbol Ab, Figure 2-6). This soil consists of a thin sandy A horizon, well
defined clayey B, ; horizons, with a calcic B, horizon at depths below 40 inches. The calcic
B; horizon lies on a calcic C horizon, or on caliche. The Amarillo fine sandy loam is present
on all relatively flat surfaces at the Base, but is also found on slopes associated with playas

(map symbol Ac).

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

56 inches. Clovis and Amarillo fine sandy loams occur in close association.

In a few limited areas, particularly along the steeper slopes around playas, Mausker fine
sandy loam, 0 to 2 percent slope phase (map symbol Ma), and 2 to 5 percent phase (map
symbol M6) 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.
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The A and B horizons of Amarillo and Clovis fine sandy loams are rapidly to moderately
permeable.  Mausker fine sandy loam A and Ac horizons are rapidly permeable.

Permeabilities in calcic B and C horizons are moderate (Lee Wan and Associates 1990).
2.8 BACKGROUND SOIL AND WATER QUALITY

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

The uppermost groundwater aquifer is the Ogallala, and the groundwater is more than
200 feet deep. The groundwater from the lower portions of the aquifer is used for drinking
water, irrigation, and industrial applications. No deeper aquifers are utilized in the vicinity of
Cannon AFB. The water quality is generally good, with dissolved solids ranging from 250 to
500 mg/L (Gutentag et al. 1984) and fluorides ranging from 2.2 to 2.7 mg/L (William
Matotan and Associates, Inc. 1985).

2.9 BIOLOGICAL RESOURCES

Land adjacent to Cannon AFB is primarily used for agriculture, and there is little natural
vegetation remaining in the area. The wildlife species that are common to agricultural areas
throughout the region include bobwhite quail and pheasant. There are a few playa lakes in
the area; these are used by upland game for cover, by waterfowl for resting and feeding, and
by wildlife in general for drinking. Nearby riverbeds also provide water sources during rainy
seasons. During periods of low rainfall, the riverbeds are dry (W-C 1994a).

2.9.1 Plant Resources

The climate of the Base area is considered to be semiarid. The thin layer of topsoil in the
vicinity of Cannon AFB is sandy loam, which is highly susceptible to wind erosion. The
undisturbed natural vegetation is mostly shortgrass prairie, including blue grama grassland

and mixed grama grassland vegetation types, which have moderately fast recovery rates.
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Much of the study area has been previously cleared for agricultural crops. The predominant
land use of the region is rangeland, primarily for cattle grazing. In general, moderately
grazed rangeland areas of the types occurring in the project area are highly productive in
terms of both forage quality and quantity. The rangeland in the vicinity may support up to 15
to 20 head of cattle per section, depending on the rainfall. Large trees do not uniformly exist
in the vicinity of the range except where planted around buildings and other structures on the
Base. Woodlands composed of large shrubs and small trees are confined to riparian areas
and playa lakes in the vicinity (W-C 1994a).

The following plants are candidate species for the ral List of

Wildlife and Plants and are found within a 50-mile radius of Cannon AFB: chatterbox orchid
(Epipactus gigantea), spiny aster (Aster harridus), Whittmans milkvetch (4sragalus
witmanil), dune unicorn plant (Proboscidea sabulosa), and the tall plains spruce (Eupjorbia
strictior). The dune unicorn plant is also on the state endangered plant species list. No
federally protected endangered plants are known to be present on the Base (Lee Wan and
Associates 1990).

2.9.2 Wildlife Resources

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

rodents are the most abundant members of the small mammal community.

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

utilize the rivers, playa lakes, and reservoirs of the region.
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Two National Wildlife Refuges (NWRs) are located on the periphery of the Base area. The
Grulla and Muleshoe NWRs are within 30 miles of Cannon AFB. These areas provide
high-quality habitat for migratory and breeding waterfowl.

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

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

state-protected species are listed in Table 2-1.

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

State-protected birds known to occur infrequently are the bald eagle and the peregrine falcon.
The bald eagle migrates and winters from the northern border of New Mexico to the Gila,

lower Rio Grande, middle Pecos, and Canadian valleys. It is seen occasionally in summer
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and as a breeding bird, with nests reported in the extreme northern and western parts of the
state. Winter and migrant populations appear to have increased with reservoir construction.
The peregrine falcon is widely distributed but population numbers are low. The American

subspecies breeds statewide in New Mexico, but mainly west of the eastern plains.
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TABLE 2-1

FEDERAL- AND STATE-PROTECTED ANIMALS
POTENTIALLY OCCURRING IN THE VICINITY OF
CANNON AFB (CURRY COUNTRY)

Common Name Scientific Name Federal Status State Status
Birds
Mississippi kite inia mississippiensi Endangered (Group 2)
Baird’s sparrow r idii Endangered (Group 2)
Bald eagle Hali 1 h Endangered Endangered (Group 2)
Peregrine falcon Falco perigrinus Endangered Endangered (Group 1)
Mammals
Black-footed ferret Mustela pigripes Endangered Possibly Extinct
Endangered (Group 1): Species whose prospects of survival or recruitment within the State are in jeopardy.
Endangered (Group 2): Species whose prospects of survival or recruitment within the State are likely to become
jeopardized in the foreseeable future.
Possibly Extinct: Potentially no longer in existence in the State.
Source: Lee Wan and Associates 1990
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3.0
FIELD INVESTIGATION AND DATA COLLECTION

Field activities for the Cannon AFB Background Investigation included surface soil

sampling, subsurface soil sampling during the drilling of soil borings, and a sample location
survey.

The field sampling program consisted of the following:

. Collecting surface soil samples from four locations for chemical analysis

. Drilling ten soil borings and sampling surface and subsurface soil for chemical
analysis

. Determining horizontal and vertical control at sampling locations

The planned activities and investigative techniques for the Cannon AFB Background
Investigation are described in the Field Sampling Plan (FSP), which is accompanied by the
Quality Assurance Project Plan (QAPP), Site Safety and Health Plan (SSHP), and Standard
Operating Procedures (SOPs) (USACE/W-C 1997). All field activities were completed in

accordance with these documents. Locations of sampling points are shown on Figure 3-1.
3.1 SURFACE SOIL SAMPLING

Surface soil samples were collected at surface soil and soil boring locations for analysis of
the following parameters:

. Pesticides by EPA Method 8081

o Target Analyte List (TAL) metals by Environmental Protection Agency (EPA)
Methods Trace ICP 6010 and 7471.

Surface soil samples were collected from the 0- to 0.5-foot interval, except at borings SB-01

and SB-07, where samples were collected from 0 to 1 feet to allow enough recovery for
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collection of quality assurance/quality control (QA/QC) samples. Samples were collected
with a stainless-steel hand auger bucket at surface soil sampling locations and with a 3-inch-
outside-diameter (OD), stainless-steel split spoon according to the procedures described
below for soil boring drilling and sampling. Surface soil sampling activities followed the

applicable SOPs (USACE/W-C 1997). A summary of soil sampling for chemical analysis is
provided in Table 3-1.

3.2  SOIL BORING DRILLING AND SAMPLING

A total of ten soil borings (SB-01 through SB-10) were drilled for the Cannon AFB
Background Investigation. Each boring was drilled using 4-1/4-inch-inside-diameter (ID), 8-
inch nominal OD, hollow stem augers (HSA). These drilling methods allowed for the
collection of soil samples.

Soil borings were sampled generally every 5 feet to the bottom of boring (i.e., 10 or 40 feet
below ground surface [bgs]). Samples were collected for headspace analysis, chemical
analysis, and description of subsurface materials. Soil samples were collected with a 3-inch
OD, stainless-steel split spoon. All soil samples were placed in appropriate containers and
labeled. Soil samples for chemical analysis were placed in a cooler for shipment to
Quanterra Labs. A Woodward-Clyde (W-C) geotechnical engineer classified each recovered
sample in the field using the Unified Soil Classification System (USCS) and prepared a
detailed boring log which included the boring identification, drilling, equipment, sample
intervals, sample recovery, field screening results, and general observations. Boring logs
from all borings are presented in Appendix A. Auger cuttings and excess or unused soil
sample material were spread evenly on the ground surface adjacent to each boring location.
Soil borings were abandoned with cement-bentonite grout. All applicable SOPs (USACE/W-
C 1997) were followed.

Subsurface soil samples were collected for analysis of the following parameters:

. Pesticides by EPA Method 8081
. TAL metals by EPA Methods Trace ICP 6010 and 7471
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A summary of soil sampling for chemical analysis is provided in Table 3-1. Photoionization
detector (PID) headspace results were all nondetect above background with the exception of
the 3- to 5-foot samples at SB-06 and SB-07, which were 1 part per million (ppm). Because
fill material was encountered in the upper 5 feet at both SB-04 and nearby SB-09, soil

samples for chemical analysis at the surface and at the 3- to 5-foot intervals were instead
collected at SB-10.

Shallow stratigraphy at background soil boring locations is graphically shown in Figure 3-2.
Silty clay fill material containing some fine-grained sand and occasional fine gravel was
encountered to a depth of 6 feet at SB-04 and 5 feet (also bottom of boring) at SB-09. Fill
material was of generally reddish-brown color and was not encountered at any other boring
location. Natural soil encountered at boring locations consisted of varying layers of alluvial
sediments of the Ogallala Formation. The upper layer is typically reddish-brown, silty clay
with fine-grained sand. Thicknesses of this material ranged from 3 to 7.5 feet. Below this
layer exists light reddish-brown with occasional light reddish-white, silty clay with fine-
grained sand or sandy silt with occasional cemented zones (i.e., caliche layers). Thickness of
this layer ranged from 10 to 20 feet as encountered at borings drilled deeper than 10 feet bgs
(i.e., SB-02, SB-04, and SB-08). Underlying these materials is light reddish-brown or light
reddish-white, fine-grained, silty sand or sand with silt. Cemented zone/caliche layers were

encountered more frequently within this layer, beginning at about 25 to 30 feet bgs.
3.3 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Certified, commercially cleaned sample containers were obtained from the contract analytical
laboratory, Quanterra. Sample jars for quality assurance/quality control samples (QC field
duplicates and QA field splits) were also provided by Quanterra. The bottles were labeled in
the field indicating the required analysis. Sample preservation efforts commenced at the end
of sample collection and continued until analyses were done. Samples were stored on ice at

4°C immediately following collection.
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3.4 SURVEYING

Lydick Engineers and Surveyors provided professional surveying services to establish the

locations of soil borings and other appropriate data points. Surveying included horizontal
and vertical coordinates.

3.5 SUBCONTRACTORS
The following subcontractors were used for the Cannon AFB Background Investigation:

. Southwest Engineering, Inc. (drilling)
475 Archuleta Road
Las Cruces, New Mexico 88005

o Quanterra (chemical analysis of samples)
4955 Yarrow Street
Arvada, Colorado 80002

o Lydick Engineers and Surveyors (surveying)
205 East 2nd Street
Clovis, New Mexico 88102
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TABLE 3-1

SUMMARY OF SOIL SAMPLING FOR CHEMICAL ANALYSIS
CANNON AFB BACKGROUND INVESTIGATION

Sample Sample Sample Sample Parameters
Location Identification Depth (feet) Date Pesticides’ TAL Metals® Comments

SS-01 CAN-BKG-S8S01-0001 0-0.5 7/14/97 X X

§S-02 CAN-BKG-SS02-0001 0-0.5 7/14/97 X

§S-03 CAN-BKG-§503-0001 0-0.5 7/14/97 X X

$S-04 CAN-BKG-SS04-0001 0-0.5 7/14/97 X X

SB-01 CAN-BKG-SB01-0001 0-1 7/16/97 X X
CAN-BKG-SB01-0201 0-1 7/16/97 X X QA field split to USACE-MR
CAN-BKG-SB01-0005 3-5 7/16/97 X X
CAN-BKG-SB01-0205 3-5 7/16/97 X X QA field split to USACE-MR
CAN-BKG-SB01-0010 8-10 7/16/97 X X

SB-02 CAN-BKG-SB02-0001 0-0.5 7/16/97 X X
CAN-BKG-SB02-0005 3-5 7/16/97 X X
CAN-BKG-SB02-0010 8-10 7/16/97 X X
CAN-BKG-SB02-0210 8-10 7/16/97 X X QA field split to USACE-MR
CAN-BKG-SB02-0020 18-20 7/16/97 X X
CAN-BKG-SB02-0220 18-20 7/16/97 X X QA field split to USACE-MR
CAN-BKG-SB02-0029 28-29 7/16/97 X X
CAN-BKG-SB02-0039 38-29 7/16/97 X X

SB-03 CAN-BKG-SB03-0001 0-0.5 7/15/97 X X
CAN-BKG-SB03-0005 3-5 7/15/97 X X
CAN-BKG-SB03-0010 8-10 7/15/97 X X

SB-04 CAN-BKG-SB04-0010 8-10 7/15/97 X X
CAN-BKG-SB04-0020 18-20 7/15/97 X X
CAN-BKG-SB04-0120 18-20 7/15/97 X X QC field duplicate
CAN-BKG-SB04-0030 28-29.5 7/15/97 X X
CAN-BKG-SB04-0041 40-41 7/15/97 X X extra volume for MS/MSD
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TABLE 3-1

SUMMARY OF SOIL SAMPLING FOR CHEMICAL ANALYSIS

CANNON AFB BACKGROUND INVESTIGATION

Sample Sample Sample Sample Parameters
Location Identification Depth (feet) Date Pesticides’ TAL Metals® Comments
SB-05 CAN-BKG-SB05-0001 0-0.5 7/15/97 X X
CAN-BKG-SB05-0005 3-5 7/15/97 X X
CAN-BKG-SB05-0010 8-10 7/15/97 X X
CAN-BKG-SB05-0110 8-10 7/15/97 X X QC field duplicate
SB-06 CAN-BKG-SB06-0001 0-0.5 7/15/97 X X
CAN-BKG-SB06-0005 3-5 7/15/97 X X
CAN-BKG-SB06-0105 3-5 7/15/97 X X QC field duplicate
CAN-BKG-SB06-0010 8-10 7/15/97 X X
SB-07 CAN-BKG-SB07-0001 0-1 7/15/97 X X
CAN-BKG-SB07-0101 0-1 7/15/97 X X QC field duplicate
CAN-BKG-SB07-0005 3-5 7/15/97 X X
CAN-BKG-SB07-0010 8-10 7/15/97 X X
SB-08 CAN-BKG-SB08-0001 0-0.5 7/15/97 X X
CAN-BKG-SB08-0005 3-5 7/15/97 X X
CAN-BKG-SB08-0010 8-10 7/15/97 X X
CAN-BKG-SB08-0020 18-20 7/15/97 X X
CAN-BKG-SB08-0030 29-30 7/15/97 X X
CAN-BKG-SB08-0040 38-40 7/15/97 X X
SB-10 CAN-BKG-SB10-0001 0-0.5 7/16/97 X X
CAN-BKG-SB10-0005 3-5 7/16/97 X X
! Pesticides (Method 8081)

2 Target Analyte List Metals (Method 6010 + 7060 (arsenic), 7740 (selenium), 7471 (mercury), 7420 (lead), 7841 (thallium))

QA = Quality Assurance
QC = Quality Control

MS/MSD = Matrix Spike / Matrix Spike Duplicate
USACE-MR - United States Army Corps of Engineers - Missouri River Laboratory

M9602\M\[BKGOTSO03. XLS]JTABLE 3-1/jmr/jdg
Cannon AFB - Background Study

Sheet 2 of 2

9/17/97
Rev. 1



o

A

July 31, 1997 12:30:54 p.m.
Drawing: T:\CANNON\F3-1M9602M.DWG (TSSM)
Xrefs: CAN—BASE.DWG

2000

1000 0

LEGEND

A

-

SURFACE SOIL SAMPLE LOCATION

SRING

[ASEA]

<o

SUIL

SURVEY DATA

LULUATIUN

SCALE IN FEET

SAMPLE ELEVATION
LOCATION NORTHING EASTING (FEET ABOVE MSL)
SB-01 1237413.54 800767.25 4326.13
SB-02 1236728.26 800761.07 4320.56
SB-03 1233214.06 800819.14 4294.19
SB-04 1232174.59 800835.03 4289.04
SB-05 1231695.88 800840.42 4282.87
SB-06 1227788.66 804760.44 4268.51
SB-07 1225858.42 805759.09 4263.69
SB-08 1225871.43 806833.50 4264.21
SB-09 1232173.23 800795.13 4287.43
$SB-10 1231431.15 800891.17 4278.06
SS-01 123€151.48 800767.80 4313.96
SS-02 1232813.04 800822.44 4290.40
SS-03 1228203.57 804777.96 4267.57
SS-04 1227284.35 804770.41 4268.88
2000
DRN. BY: TSSM | DATE: 07/31/97 BACKGROUND SAMPLING LOCATION PLAN PROJECT NO. FIG. NO.
CHK'D. BY: REVISION: O CANNON AIR FJIRCE BASE CLOVIS, NEW MEXICO M9602M 3—1




4 = s
Gy e i

4330 —
4320 —
4310 —
4300 —
4290 — SB-04
] SB-09
-
- ]
> -
e —
_J -
< _
u -
m -
<Zt4280 -
(V8]
= ]
(V] p
> —
o]
m -
< .
- .
L‘J -
144270 —
z -
o ]
= .
< 3
>
Lj -
o -4
4260 —]
4250 —]
4240 —]
4230 —
4220 —
LEGEND
FILL, REDDISH-BROWN SILTY CLAY WITH FINE
SAND AND OCCASIONAL FINE GRAVE (CL)
REDDISH—BROWN SILTY CLAY WITH FINE
] SAND (CL)
/ LIGHT REDDISH—BROWN WHITE SILTY CLAY
) WITH FINE SAND OR SANDY SILT (CL, ML)
7 LIGHT REDDISH-BROWN WHITE SILTY SAND OR
7 FINE SAND WITH SILT (SM, SP—SM) 10 5 0 10
| SOIL SAMPLE INTERVAL FOR CHEMICAL ANALYSIS VERTICAL SCALE IN FEE”
DRN BY  TSSM|DATE 07/31/97 GRAPHICAL BACKGROUND SOIL BORING LOGS PROJZ:T NO.  |FiG. No.

#\ cannan\{3-2m9602m.dgn CHK'D BY REVISION O CANNON AIR FORCE BASE NEW MEXICO M9602M 3-2




4.0
SAMPLING AND ANALYTICAL RESULTS

This section presents results of the Background Investigation sampling and analysis for

pesticides and metals at Cannon AFB, including a discussion of data quality
review/validation and data assessment.

41 SUMMARY OF RESULTS

Thirty-seven soil boring samples and four surface soil samples were collected and analyzed
for pesticides by EPA Method 8081 and for metals by EPA Methods 6010 and 7471 to meet
the objectives in the FSP (USACE/W-C 1997). A summary of results for all compounds
which were detected above the reporting limit in one or more samples is included in Table
4-1 (surface soil) and Table 4-2 (soil borings).

The following describes the sample identification designation system used for all samples
reported in the tables (e.g. sample CBSB010001). CB indicates Cannon Air Force Base
Background samples. The characters SBO1 indicate soil boring sample No. 1. The next two
characters, 01, indicate the type of sample:

. 00 for soil sample

. 01 for QC sample

The last two characters indicate the bottom depth of the sample in feet bgs for all soil

samples.
42 DATA QUALITY REVIEW AND ASSESSMENT

Chemical data generated from samples collected during the Background Investigation
sampling activities were reviewed following procedures presented in EPA Contract
Laboratory Program, Functional Guidelines for Organic Data Review (EPA 1994b) and
National Functional Guidelines for Inorganic Data Review (EPA 1994a), where applicable to
the SW-846 Methodologies utilized. Additionally, ten percent of the data underwent a full
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validation. The specific criteria utilized for the review and validation were those presented in
the Cannon AFB Background Investigation QAPP (USACE/W-C 1997). Review of the data
indicated that all QC parameters were satisfactory. No data was qualified as unusable “R”.
Therefore, no limitations of data exists, and all data should be used for their intended
purpose. More detailed information, including data quality review and validation reports is
provided in the Cannon AFB Background Investigation Quality Control Summary Report
(QCSR) (W-C 1997).
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TABLE 4-1

DETECTED COMPOUNDS FOR SURFACE SOIL SAMPLES ASSOCIATED WITH THE

BACKGROUND INVESTIGATION STUDY
CANNON AIR FORCE BASE, NEW MEXICO

PARAMETER Metals Metals Metals Metals Metals Metals
ANALYTE ALUMINUM ARSENIC BARIUM BERYLLIUM CALCIUM CHROMIUM
UNITS mg/kg mgrkg mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Resuit RL Qual Result RL Qual
CBSS01001 3700 103 1.9 1 42.7 1 03  0.21 1470 20.6 5.9 1
CBSS02001 4640 103 2.1 1 57.7 1 026 021 3800 20.7 6.6 1
CBSS03001 4260 103 1.7 1 49.1 1 03 021 6640 20.7 1
CBSS04001 3880 103 1.8 1 39.2 1 026 0.21 968 20.5 1
Maximum 4640 2.1 57.7 0.3 6640 6.6
Frequency 4/ 4 4/4 4/ 4 4/ 4 4/4 4/4
PARAMETER Metals Metals Metals Metals Metals Metals
ANALYTE COBALT COPPER IRON LEAD MAGNESIUM MANGANESE
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
CBSS01001 2.7 1 43 2.1 5480 103 56 031 754 206 115 1
CBSS02001 2.8 1 49 2.1 6400 10.3 7.1 031 933 207 127 1
CBSS03001 29 1 4.1 2.1 5530 103 74 031 839 20.7 93.3 1
CBSS04001 2.5 1 3.8 2.1 5440 103 52 031 696  20.5 105 1
Maximum 2.9 49 6400 74 933 127
Frequency 4/4 4/4 4/ 4 4/4 4/4 4/ 4
PARAMETER Metals Metals Metals Metals Metals
ANALYTE NICKEL POTASSIUM SODIUM VANADIUM ZINC
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
CBSS01001 39 4.1 J 1080 515 < 515 U 125 1 116 2.1
CBSS02001 49 4.1 1230 516 < 516 U 145 1 14 2.1
CBSS03001 4.6 4.1 1010 517 < 517 U 129 1 12 2.1
CBSS04001 38 4.1 J 1050 513 855 513 J 12 1 112 21
Maximum 49 1230 8551 14.5 14
Frequency 4/4 4/ 4 1/4 4/ 4 4/4

Results presented here are only those chemicals which were detected at least once for background samples and have passed data review.

RL = Reporting Limit
U = Nondetected value
J = Estimated value
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TABLE 4-2
DETECTED COMPOUNDS FOR SOIL BORING SAMPLES ASSOCIATED WITH THE BACKGROUND INVESTIGATION

STUDY
CANNON AIR FORCE BASE, NEW MEXICO

PARAMETER Pesticides/PCB Metals Metals Metals Metals Metals Metals Metals

ANALYTE 4,4'-DDT ALUMINUM ARSENIC BARIUM BERYLLIUM CALCIUM CHROMIUM, TOTAL COBALT

UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL  Qual
CBSB010001 < 0.0034 U 4300 103 1.8 1 40.2 1 021 021 1350 20.6 6.5 1 1.8 1
CBSB010005 < 00036 U 7950 10.8 3 1.1 735 1.1 0.5 0.22 4100 21.5 10 1.1 35 1.1
CBSB010010 < 0.0035 U 4990 213 3.5 21 170 2.1 026 043 I 171000 426 45 2.1 < 2.1 U
CBSB020001 < 0.0034 U 4520 103 1.5 1 47.1 1 031 021 1580 20.6 6.5 1 1.9 1
CBSB020005 < 00035 U 6610 107 2.7 1.1 66.3 11 046 021 1750 214 8.9 1.1 31 1.1
CBSB020010 < 0.0036 U 7080 10.8 35 1.1 285 1.1 045 022 66600  21.7 6.5 1.1 27 1.1
CBSB020020 < 00036 U 4560 22.1 1.6 22 J 117 22 < 0.44 U 190000 442 3 22 < 22 u
CBSB020029 < 0.0038 U 4910 228 < 23 U 339 23 < 0.46 U 150000 45.6 44 23 < 23 U
CBSB020039 < 0.0037 U 5050 223 < 22 U 317 22 < 0.45 U 158000 44.6 3.6 22 < 22 0]
CBSB030001 < 0.0034 U 4150 103 22 1 475 1 026 021 2500 20.5 6.4 1 1.9 1
CBSB030005 < 0.0035 U 6160 106 2.6 11 912 1.1 031 021 19900 21.2 7.7 1.1 3.5 1.1
CBSB030010 < 0.0037 U 3370 223 < 22 U 805 22 < 0.45 U 136000 445 2.7 22 < 22 U
CBSB040010 < 00036 U 5110 217 3.1 22 137 22 031 043 J 135000 433 49 22 4.1 2.2
CBSB040020 < 00036 U 3960 10.8 1.7 1.1 86 1 062 021 4190 20.8 9.5 1 49 1
CBSB040030 < 00036 U 3730 109 1.2 1.1 479 1.1 012 022 J 34900 219 2.8 1.1 < 1.1 )
CBSB040041 < 00036 U 3560 108 1.2 1.1 572 1.1 < 0.22 U 88400 216 3 1.1 < 1.1 U
CBSB040120 < 0.0036 U 4250 109 1.5 I.1 467 1.1 036 022 50100 217 43 1.1 2.8 1.1
CBSB050001 0.0039 0.0035 7090 105 27 1 670 1 0.55 0.21 44800 209 7.7 1 45 1
CBSB050005 < 0.0036 U 12200 109 22 1.1 823 1.1 066 022 23700 217 11.1 1.1 47 1.1
CBSB050010 < 0.0035 U 9290 215 2 2.1 J 264 2.1 039 043 J 167000 429 7.5 2.1 4 2.1
CBSB050110 < 00036 U 6720 21.8 3 22 193 22 0.4 0.44 J 128000 437 5.7 22 3.6 22
CBSB060001 < 0.0034 U 4580 104 22 1 58.6 1 039 0.21 3360 20.8 6.6 1 33 1
CBSB060005 < 0.0038 U 4400 114 25 1.1 103 1.1 043 023 55000 22.8 4.6 1.1 3.3 1.1
CBSB060010 < 0.0035 U 7330 106 2.1 1.1 79.4 1.1 0.4 0.21 38300 211 7.1 1.1 3 1.1
CBSB060105 < 00035 U 8620 105 23 1.1 75.5 1.1 039 021 33600 21 84 1.1 34 1.1
CBSB070001 < 00034 U 5150 104 26 1 71.5 1 038 021 3930 20.9 7.6 1 39 1
CBSB070005 < 0.0035 U 3730 528 36 53 J 167 53 < 1.1 U 253000 106 4.5 5.3 J 4.5 5.3 J
CBSB070010 < 0.0036 U 9530 111 18 1.1 162 1.1 058 0.22 52500  22.1 6.9 1.1 32 1.1
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TABLE 4-2

DETECTED COMPOUNDS FOR SOIL BORING SAMPLES ASSOCIATED WITH THE BACKGROUND INVESTIGATION

STUDY
CANNON AIR FORCE BASE, NEW MEXICO
PARAMETER Pesticides/PCB Metals Metals Metals Metals Metals Metals Metals
ANALYTE 4,4'-DDT ALUMINUM ARSENIC BARIUM BERYLLIUM CALCIUM CHROMIUM, TOTAL COBALT
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL  Qual Result RL  Qual Result RL Qual Result RL  Qual
CBSB070101 0.0018 0.0034 J 7790 104
CBSB080001 0.0034 U 8950 104 33 1 90.6 1 062 021 2930 20.8 10.5 1 5.3 1
CBSB080005 < 00036 U 8160 108 33 1.1 100 1.1 057 022 81900  21.7 8 1.1 4.7 1.1
CBSB080010 < 0.0035 U 5040 107 26 1.1 168 1.1 0.54 021 71800 214 59 1.1 43 1.1
CBSB080020 < 00036 U 4250 10.8 1.5 1.1 743 1.1 023 022 89500 21.6 39 1.1 29 1.1
CBSB080030 < 0.0036 U 5680 10.9 < 1.1 U 508 1.1 0.1 0.22 87900 217 5.3 1.1 1 1.1 J
CBSB080040 < 00034 U 3380 104 < 1 U 134 1 0.11 021 43700  20.8 3 1 1.8 1
CBSB100001 < 0.0034 U 4390 104 24 1 51.6 1 031 021 1570 20.7 6.4 1 1.8 1
CBSB100005 < 0.0036 U 6030 11 33 1.1 185 1.1 045 022 65900 22 5.9 1.1 34 1.1
Maximum 0.0039 12200 361 805 0.66 253000 11.1 5.3
Frequency 2/37 37/37 32/37 37/37 31/37 37/ 37 37/37 30/37
Results presented here are only those chemicals which were detected at least once for background samples and have passed data review.
RL = Reporting Limit
U = Nondetected value
J = Estimated value
Samples CBSB040120, CBSB050110, CBSB060105, and CBSB070101 are QC field duplicates.
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TABLE 4-2

DETECTED COMPOUNDS FOR SOIL BORING SAMPLES ASSOCIATED WITH THE BACKGROUND INVESTIGATION

STUDY
CANNON AIR FORCE BASE, NEW MEXICO

PARAMETER Metals Metals Metals Metals Metals Metals

ANALYTE COPPER IRON LEAD MAGNESIUM MANGANESE MERCURY

UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Result RL Qual Result RL  Qual Result RL Qual Result RL Qual Resut RL Qual Result RL Qual
CBSB010001 4.1 2.1 5680 10.3 5.7 0.31 784 20.6 99.4 1 < 0034 U
CBSB010005 6.2 22 9700 10.8 7 0.32 1570 215 131 1.1 < 0036 U
CBSB010010 3.2 43 J 5200 213 6.1 0.64 3250 426 63.7 2.1 < 0.035 U
CBSB020001 43 21 5920 103 6.3 0.31 792 20.6 103 1 < 0034 U
CBSB020005 5.2 2.1 7840  10.7 6.2 0.32 1510 214 83.2 1.1 < 0035 U
CBSB020010 4.5 22 6930 108 6.7 033 3140 217 102 1.1 < 0036 U
CBSB020020 < 44 U 3720 221 43 0.66 3900 442 48.3 22 < 0036 U
CBSB020029 2.3 4.6 J 2590 2238 22 0.68 19300 45.6 17.6 23 < 0.038 U
CBSB020039 < 45 U 3020 223 15 0.67 11600 44.6 23.1 22 < 0037 U
CBSB030001 4.6 2.1 5670 103 6.2 0.31 811 20.5 122 1 < 0.034 U
CBSB030005 6.6 21 7390 10.6 6.6 0.32 1400 212 179 1.1 < 0035 U
CBSB030010 < 45 U 3110 223 43 0.67 2450 445 42 22 < 0037 U
CBSB040010 4.1 43 J 4550 217 52 0.65 2780 433 94.9 22 < 0036 U
CBSB040020 2.7 22 4220 10.8 72 0.31 2480 21.7 873 1.1 < 0036 U
CBSB040030 22 U 2620 109 2.7 0.33 5310 219 233 1.1 < 0036 U
CBSB040041 < 22 U 2430 108 22 0.32 6390 21.6 275 1.1 < 0036 U
CBSB040120 2.3 22 3470 109 5 0.33 2710 217 922 1.1 0.025 0.036 J
CBSB050001 7 2.1 6840 105 8.5 0.31 1930 209 181 1 0.056 0.035
CBSB050005 7.4 22 9620 109 6.3 0.33 3030 217 115 1.1 < 0036 U
CBSB050010 4 43 I 6240 215 46 0.64 4390 429 719 2.1 < 0035 U
CBSB050110 3.3 44 I 5070 218 4.7 0.65 3560 437 60.4 22 0.014 0.036 J
CBSB060001 5.2 2.1 5660 104 59 0.31 966 20.8 132 1 < 0034 U
CBSB060005 4.3 23 4490 114 5.2 0.34 2390 228 115 1.1 < 0038 U
CBSB060010 5.3 2.1 6400 106 5.1 0.32 2050  21.1 95 1.1 < 0035 U
CBSB060105 5.1 21 7260 105 54 0.32 2130 21 100 1.1 < 0035 U
CBSB070001 6.4 2.1 6270 104 6.6 0.31 1120 209 183 1 < 0034 U
CBSB070005 < 10.6 2720 528 31 1.6 2860 106 328 5.3 < 0035 U
CBSB070010 3.4 22 6560 11.1 5.8 0.33 3200 221 99.9 1.1 < 0036 U
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TABLE 4-2

DETECTED COMPOUNDS FOR SOIL BORING SAMPLES ASSOCIATED WITH THE BACKGROUND INVESTIGATION

STUDY
CANNON AIR FORCE BASE, NEW MEXICO
PARAMETER Metals Metals Metals Metals Metals Metals
ANALYTE COPPER IRON LEAD MAGNESIUM MANGANESE MERCURY
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result RL  Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
CBSB070101
CBSB080001 9.7 2.1 10100 104 10 031 1700  20.8 275 1 < 0.034 U
CBSB080005 73 22 7680  10.8 7.1 0.33 2640 217 184 1.1 < 0.036 U
CBSB080010 5 21 5600 10.7 5.3 0.32 3010 214 152 1.1 < 0035 U
CBSB080020 1.8 22 3170 10.8 3.8 0.32 3070 216 68.5 1.1 < 0036 U
CBSB080030 1.3 22 3500 109 3 0.33 8280 21.7 30.2 1.1 < 0036 U
CBSB080040 1.1 2.1 2500 104 2.3 0.31 3660  20.8 372 1 < 0034 U
CBSB100001 37 2.1 5550 104 49 0.31 804 20.7 85.1 1 < 0034 U
CBSB100005 5.1 22 6890 11 7 0.33 2840 22 148 1.1 < 0.036 U
Maximum 9.7 10100 10B 19300 275 0.056
Frequency 31/37 37/37 37/37 37/37 37/37 3/37

Results presented here are only those chemicals which were detected at least once for background samples and have passed data review.

RL = Reporting Limit
U = Nondetected value
J = Estimated value

Samples CBSB040120, CBSB050110, CBSB060105, and CBSB070101 are QC field duplicates.

Q:\M9602\M\[BK.GOTS04.XLS]TABLE 4-2 /dal
Cannon AFB - Background Study

Sheet 4 of 6

9/17/97
Rev. 1



TABLE 4-2

DETECTED COMPOUNDS FOR SOIL BORING SAMPLES ASSOCIATED WITH THE BACKGROUND INVESTIGATION

STUDY
CANNON AIR FORCE BASE, NEW MEXICO

PARAMETER Metals Metals Metals Metals Metals Metals Metals

ANALYTE NICKEL POTASSIUM SELENIUM SILVER SODIUM VANADIUM ZINC

UNITS mg/kg mgrkg mg/kg mg/kg mg/kg mg/kg mg/kg

Resuit RL  Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL  Qual Result RL  Qual
CBSB010001 42 4.1 1080 516 < 052 U < 1 U < 516 U 126 1 15 2.1
CBSB010005 8 43 1460 538 < 054 U < 1.1 U < 538 U 226 1.1 16.9 22
CBSB010010 43 8.5 1010 1070 J 099 11 J < 2.1 U < 1070 U 174 2.1 11.2 43
CBSB020001 44 4.1 1060 516 < 052 U < 1 U < 516 U 132 1 11.7 2.1
CBSB020005 7 43 1220 535 < 053 U < 1.1 U < 535 U 182 1.1 13.9 2.1
CBSB020010 6.7 43 1310 542 < 054 U < 1.1 U < 542 U 232 1.1 145 22
CBSB020020 8.8 1200 1110 < 1.1 3) < 22 U < 1110 U 119 22 8.7 44
CBSB020029 9.1 642 1140 J < 1.1 U < 23 U < 1140 U 233 23 6 4.6
CBSB020039 8.9 886 1110 J 1.1 1.1 < 22 U < 1110 U 135 22 7.1 45
CBSB030001 42 4.1 1060 513 < 052 U < 1 U < 513 U 129 1 12.7 2.1
CBSB030005 6.5 42 1300 529 < 053 U < 1.1 U 529 U 173 1.1 18.9 2.1
CBSB030010 < 89 777 1110 J 1 1.1 J < 22 U < 1110 U 9.3 22 12 45
CBSB040010 5.8 8.7 1300 1080 < 1.1 U < 22 U 35 1080 J 15.3 22 13.5 43
CBSB040020 45 43 1900 520 < 052 U < 1 U 100 520 J 14.7 1.1 9.9 2.2
CBSB040030 2.5 44 660 546 < 055 U < 1.1 0} 133 546 J 12.4 1.1 45 2.2
CBSB040041 < 43 725 540 073 0.54 < 1.1 U 826 540 J 9.3 1.1 48 2.2
CBSB040120 5 43 1300 544 < 054 U < 11 U 334 544 J 13.2 1.1 9.6 22
CBSB050001 7.2 42 1540 523 < 052 U 0.4 1 I 841 523 ¥ 17.8 1 20.3 2.1
CBSB050005 11.4 43 2370 543 < 054 U < 1.1 U < 543 U 184 1.1 20.5 22
CBSB050010 7.3 8.6 1690 1070 < 1.1 U < 2.1 U 325 1070 J 16.2 2.1 189 43
CBSB050110 58 8.7 1350 1090 < 1.1 §) < 22 U 38 1090 J 15 22 13 44
CBSB060001 6 42 1300 519 < 052 U < 1 U < 519 U 142 1 12.6 2.1
CBSB060005 5.5 4.6 1120 570 < 057 U < 1.1 U 200 570 J 14.1 1.1 11.3 2.3
CBSB060010 7 42 1460 528 < 053 U < 1.1 U 855 528 J 12.8 11 154 2.1
CBSB060105 8 42 1640 526 < 058 U < 1.1 U 819 526 J 14 1.1 16.6 2.1
CBSB070001 6.5 42 1510 522 < 052 U < 1 U 102 522 J 16.5 1 14.9 21
CBSB070005 < 21.1 754 2640 J < 26 U < 53 U < 2640 U 118 53 8.9 10.6 J
CBSB070010 58 44 1800 553 < 055 U < 1.1 U 224 553 J 17.6 1.1 15.5 22
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TABLE 4-2

DETECTED COMPOUNDS FOR SOIL BORING SAMPLES ASSOCIATED WITH THE BACKGROUND INVESTIGATION

STUDY
CANNON AIR FORCE BASE, NEW MEXICO
PARAMETER Metals Metals Metals Metals Metals Metals Metals
ANALYTE NICKEL POTASSIUM SELENIUM SILVER SODIUM VANADIUM ZINC
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result RL  Qual Result RL Qual Result RL Qual Result RL Qual Result RL  Qual Result RL  Qual
CBSB070101
CBSB080001 9.4 42 2310 521 < 052 U < 1 U < 521 U 213 1 29 2.1
CBSB080005 8.8 43 1900 542 < 054 U < 1.1 U 136 542 J 16.1 1.1 18.8 22
CBSB080010 8.5 43 1310 536 < 054 U < 1.1 U 503 536 J 263 1.1 13.8 2.1
CBSB080020 4.6 43 1230 540 < 054 U < 1.1 U 366 540 J 12.3 1.1 9 22
CBSB080030 2.5 43 1030 543 < 054 U < 1.1 U 216 543 J 12.7 1.1 7.5 22
CBSB080040 2.8 42 817 521 < 052 U < 1 U 222 521 J 6.5 1 6 2.1
CBSB100001 48 4.1 911 518 < 052 U < 1 U < 518 U 13 1 10.2 2.1
CBSB100005 7.1 44 1350 550 < 055 U < 1.1 u < 550 U 258 1.1 14.6 22
Maximum 114 2370 1.1 4] 5031J 26.3 29
Frequency 31/37 37/37 4/37 1/37 19/37 37/37 37/37

Results presented here are only those chemicals which were detected at least once for background samples and have passed data review.

RL = Reporting Limit

U = Nondetected value

J = Estimated value

Samples CBSB040120, CBSB050110, CBSB060105, and CBSB070101 are QC field duplicates.
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5.0
STATISTICAL METHODOLOGY

The procedures used to develop background concentrations for metals and pesticides at

Cannon AFB were conducted in accordance with the following regulations and guidance:

. Statistical Methods for Evaluating Groundwater Monitoring From Hazardous
Waste Facilities Final Rule (EPA 1989b)

. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities,
Interim Final Guidance (EPA 1989c¢)

. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities,
Addendum to Interim Final Guidance (EPA 1992a)

Although these guidance refer to the statistical analysis of groundwater data, it is acceptable
to apply the same procedures to soils. Because the background data will be used to evaluate
human health risks at Cannon AFB, EPA Risk Assessment Guidance for Superfund (EPA
1989a) was also used as guidance.

All soils at the Base are fine sandy loams from 0 to 5 percent slopes. There is no reason to
differentiate soil types at the facility. Therefore, it is appropriate to use the background data

samples for comparison to other data collected from various portions of the Base.

Data were evaluated separately for surface and subsurface soils. Surface soil samples are
those collected from 0 to 1 foot bgs, and subsurface soil samples are those collected from 1
foot bgs and deeper. It should be noted that subsurface soil samples CBSB040120,
CBSB050110, CBSB060105, and CBSB070101 are QC field duplicates and were not
included in the subsurface soil data set. The following steps were completed for each metal

or pesticide data set in surface and subsurface soil.
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5.1

Review of all data used in the previous background study (W-C 1994b) to
determine suitability for inclusion in the new data set (i.e., data collected

during current Background Investigation).

Linear regression analysis for each metal against calcium concentrations to
identify those metals whose concentrations correlate to the calcium content of
the soils.

Identification of outlier values.

Distribution analysis.

Use of statistical procedures to calculate background concentrations.

Evaluation of metals concentrations versus depth.

USE OF PREVIOUSLY COLLECTED DATA

Data utilized in the previous report on background concentrations of inorganics,
Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and

Groundwater at Cannon Air Force Base (W-C 1994b), were reviewed for suitability for
inclusion in the new data set. Two surface soil samples, OFS1 and OFS2 (collected from 0
to 0.5 feet bgs during the W-C 1991 Remedial Investigation (RI) for 18 Solid Waste
Management Units [W-C 1992]), were chosen for inclusion in the new data set for surface

soil for the following reasons.

The samples were located off Base in a field west of the Chavez Housing Area

The off-Base area appeared to be an undisturbed open field, indicating that no

Base operations had taken place in the past.

There are no known construction activities or base operations in the
immediate vicinity. Current use of the land around the background sites is

minimal. The closest facilities are single-family homes approximately 200
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feet east of sample OFS1 and approximately 400 feet north of OFS2. The

samples did not appear to be near high pedestrian traffic areas.
. The off-Base site has soil similar to that found over the majority of the Base.

. There were no visible indications of soil discoloration were present at the
sample locations.

. There were no detectable levels of polychlorinated biphenyls (PCBs) and
pesticides present in the samples.

The remaining samples used to calculate background concentrations in the W-C 1994b
background study were not included in the new data set because they are located within or
near Solid Waste Management Unit (SWMU) areas. Conclusive evidence cannot be
presented indicating that these areas have not been affected by known or possible

contamination sources.
5.2 LINEAR REGRESSION ANALYSIS

Caliche is primarily composed of calcium carbonate (CaCQ;). Caliche zones occur
throughout Cannon AFB, and extremely high, naturally occurring calcium concentrations are
common. In addition to calcium, other 2+ cations (e.g., barium, copper, iron, lead,
magnesium) may be present in high concentrations and are believed to be associated with
these caliche zones. Due to the fact that most of the soils at the Base contain some caliche,
and contacts between caliche zones and non-caliche zones are gradational, only an arbitrary
concentration could be used to differentiate between caliche zones and non-caliche zones.
Linear regressions were performed for all metals versus calcium to identify those metals
which are also concentrated in the caliche zones. Further statistical analysis was used to
identify those values which are related to caliche and are naturally occurring (see Section 5.3

for methodology).

Line fit plots and regression statistics were generated for each metal versus calcium. The
coefficient of determination, R%, ranges from 0 to 1 and is closer to 1 if calcium is a good

linear predictor of the concentrations of a given metal. If the number of samples (N) in the
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data set is small, however, R may not be a particularly reliable indicator of the strength of
the relationship in the population and should be interpreted with caution. Thus, R? should be
considered a good estimator of the true proportion of the total variability explained only if N
is rather large (i.e., at least 20) (Woolson 1987).

5.3 METHODOLOGY FOR OUTLIER ANALYSIS

An outlier is defined as a constituent concentration value that is much different from most

other values for that constituent in a data set. There are many reasons for outlying

concentrations:
. Catastrophic unnatural occurrence, such as a spill
o Transcription errors of data values or decimal points
. True but extreme constituent concentration values

Outlier values were identified using the methodology suggested in EPA 1989¢ and EPA
1992a. Potential outliers were identified in surface and subsurface soil by calculating the
difference between the minimum and maximum detected concentrations in the data set. If
the maximum detected concentration was no more than 5 times the minimum detected
concentration, it was determined that no potential outliers existed in the data set and no
outlier analysis was necessary. If the maximum detected concentration exceeded the
minimum detected concentration by a factor of 5 or more, potential outliers existed in the
data set, and further outlier evaluation was done as described below. EPA guidance (EPA
1989¢, 1992a) discusses potential outliers as concentrations which are an order of magnitude
higher than other concentrations in a data set. A factor of 5 (i.e., half of an order of

magnitude) was used in this analysis to be conservative.

Outlier analysis was performed using the following 4-step process as identified in EPA
1992a:

Step 1. Take logarithms for each data point in the data set
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Step 2. Calculate mean x and standard deviation s for the log-transformed
data

Step 3. Calculate the outlier test statistic, T,

(x, - %)

T = 2n = 77

n
)
where 7 is equal to the number of samples in the data set.

Therefore, 7, is the difference between the highest detected
concentration and the sample mean, divided by the sample standard
deviation.

Step 4. Compare T, to a critical value for the sample size, n. The critical
values used for the surface and subsurface soil data set were provided
in the EPA guidance (Table 8, Appendix B; EPA 1989c).

If T, exceeded the critical value for the data set, the concentration was considered to be an
outlier. The validity of the outlier concentration was further investigated for errors (e.g.,
recording errors, typographical errors, sampling errors, laboratory errors). If an error was
identified that could be corrected, the correction was made, and the corrected concentration
was used in subsequent statistical analysis. If the outlier concentration was determined to be
valid, it was retained for use in further statistical analysis. This methodology is in
accordance with EPA guidance pertaining to the determination of outliers (EPA 1992a).

5.4 DISTRIBUTION ANALYSIS

The background data set for each metal in surface and subsurface soil was evaluated to
determine if the data followed a normal distribution, lognormal distribution, or other
distribution. All data in the new data set were log-transformed, and the Shapiro-Wilk test of
normality, probability plots, and the coefficient of skewness were used to determine if the
data followed a lognormal distribution. If the distribution was not lognormal, the same tests

were applied to the original, non-transformed data to check for normality. If the data were
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determined to be neither lognormally nor normally distributed, they were described as

“neither” for purposes of this background evaluation.

The Shapiro-Wilk test is based on the premise that if a set of data are normally distributed,
the ordered values should be highly correlated with corresponding quantiles taken for a
normal distribution (EPA 1992a). Normality of the data should be rejected if the calculated
Shapiro-Wilk statistic (W) is lower than the critical value of the W statistic at the 95 percent
confidence level, provided in Table A-2 of Appendix A of EPA 1992a. The Shapiro-Wilk
test is especially sensitive to non-normality in the tails of a distribution where the normality
assumption is most severely affected. The Shapiro-Wilk test is considered to be one of the

very best tests of normality available.

Probability plots were generated for all metals with greater than eight detections. A normal

distribution is indicated by a near straight-line fit of the data set.

The coefficient of skewness indicates to what extent a data set is asymmetrical with respect
to the mean. A normally distributed data set will have a coefficient of skewness of zero with
arange of -1 to 1. Data sets with coefficients of skewness outside this range are considered
to be non-normally distributed. A coefficient of skewness was calculated as part of the

summary statistics for each metal.

Of the three tests of normality, the Shapiro-Wilk test is considered to be the most reliable. In
most cases, the three tests demonstrated the same results. However, in cases where the
results did not agree, or if the results of the probability plots and/or coefficient of skewness

were inconclusive, the results of the Shapiro-Wilk test were used to determine distribution.
5.5 CALCULATION OF BACKGROUND CONCENTRATIONS

One of the specific objectives of the Background Investigation was to develop new
background concentrations for metals and pesticides in surface and subsurface soil. Upper
tolerance limits (UTLs) and upper confidence limits (UCLs) were calculated to represent
background concentrations. A UTL represents the upper range of the data and a UCL

represents the upper range of the mean.
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5.5.1 Upper Tolerance Limit

The primary statistical measure of a background data set that can be used to evaluate whether
concentrations detected at an investigation site are within background is the 95 percent upper
tolerance limit (UTL). The approach used to generate UTLs for the background data follows
EPA guidance for statistical analysis of data (EPA 1992a).

The 95 percent UTL is the concentration at the 95th percentile of the background population.
That is, 95 percent of all background (naturally occurring) data would be below the 95
percent UTL at a given confidence level. For this evaluation, the 90 percent confidence level
of the 95th percentile was used to define the UTL. Therefore, the 95 percent UTL was

calculated to represent a reasonable upper boundary on background levels.

The type of UTL that was used for a background data set depended on the statistical
distribution of the data set. That is, if the data set was normally or lognormally distributed, a
parametric UTL (i.e., the 90 percent upper confidence level [UCL] of the 95th percentile)

was calculated. The methods for calculation of the parametric UTLs are presented below.

For data sets assumed to be lognormally distributed (with fewer than 50 percent nondetects),

the UTLs were calculated using a modified eqﬁation:

95% UTL = % +5*0

where:

x Mean of log-transformed data (using natural logs)

!’

s’ = Standard deviation of log-transformed data
k= Tolerance Limit Factor for normal distributions (from table published in

Gilbert 1987)

The UTLs for normally distributed data sets (with fewer than 50 percent nondetects) was

calculated using the formula:

95% UTL = x + s*k
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where:

= Arithmetic mean of background concentrations

Standard deviation of background concentrations

k = Tolerance Limit Factor for normal distributions

EPA guidance, Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities,
Addendum to Interim Final Guidance (EPA 1992a), states that if the underlying distribution
is not known (i.e., not normal or lognormal), a nonparametric UTL should be calculated. The
nonparametric UTL is defined in the guidance as the maximum reported concentration of a
data set. If all sample data are nondetect, the highest reporting limit may be used to represent
the nonparametric UTL. To be conservative for the data sets with unknown distributions, the
background UTL was selected as the maximum detected value or one-half the highest

reporting limit (if all results were nondetect).
5.5.2 Upper Confidence Limit

The 95 percent UCL of the mean concentration was calculated for each data set in surface
and subsurface soil in order to account for the uncertainty associated with the estimation of
the mean. The 95 percent UCL provides reasonable confidence that the true site average will
not be underestimated.

The type of UCL calculated for a background metal data set also depended on the statistical
distribution of the data set. The 95 percent UCL of lognormally distributed data was
calculated using the following equation (EPA 1992b):

UCL = e()_c + 0552 + sH/Nn-1)

where:

UCL

Upper confidence limit

®Q
I

Constant (base of the natural log, equal to 2.718)

Mean of the transformed data

Standard deviation of the transformed data

N
I
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T
I

H-statistic (e.g., from table published in Gilbert 1987)

n = Number of samples

If tests for normality support the assumption that the data set is normally distributed, the 95

percent UCL of normally distributed data was calculated using the following equation (EPA
1992b):

UCL = x + t(s/Jn)

where;

UCL = Upper confidence limit
x = Mean of the untransformed data
s = Standard deviation of the transformed data
H = Student-t statistic (e.g., from table published in Gilbert 1987)
n = Number of samples

For metals which were neither normally nor lognormally distributed, UCLs were estimated
using the assumption of normal distribution (i.e., t-statistic) for the following reasons: 1) The
guidance (EPA 1992b) does not say to apply the log transform approach if the data are not
normally distributed. The guidance does say to apply a statistical test to identify the best
distributional assumption for the data set (i.e., W or Shapiro-Wilk test). This was done for
the background data sets. However, the guidance does not specify how to treat data sets that
are neither lognormally nor normally distributed. 2) Review of the data sets that were shown
to be neither lognormally nor normally distributed indicated that they may be bimodally
distributed (due to areas on nondetects and areas of high concentrations). In this case, the t-
statistic (i.e., normal distribution) was used to calculate the UCLs. This is more appropriate
than log transformation and the H-statistic, because the data are probably distributed fairly
symmetrically around a mean. 3) It is worse to apply the log transform approach to data that
are not lognormal than it is to apply the t test to data that are not normally distributed. That
is because the log transform approach is much more sensitive to sample size and variance
than the t test.
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It should be noted that sampling data from Superfund sites have shown that data sets with
fewer than 10 samples per exposure area provide poor estimates of the mean concentration
(i.e., there is a large difference between the sample mean and the 95 percent UCL), while data
sets with 10 to 20 samples per exposure area provide somewhat better estimates of the mean,
and data sets with 20 to 30 or more samples provide fairly consistent estimates of the mean

(i.e., the 95 percent UCL is close to the sample mean).
5.5.3 Use of Nondetect Results

When determining data set distribution and calculating background UTLs and UCLs,
one-half the sample quantitation limit (SQL, shown as reporting limit [RL]) was used to
represent the concentration of metals and pesticides that were not detected in a particular
sample. However, according to USEPA guidance (EPA 1989a), these samples should be
excluded from the data set if they cause the calculated mean concentration to exceed the

maximum detected concentration in that sample set.
5.6 METALS CONCENTRATIONS AT DEPTH

Concentrations of each metal were plotted against def)th to determine any trends. One graph
is presented for each metal. Each graph presents individual soil boring concentrations versus
depth and mean concentrations versus depth. The intended sample depths were plotted for
the mean concentration lines. That is, the 30-foot interval included samples collected at 29
feet, and the 40-foot interval included samples collected at 41 feet. - One-half the reporting
limit values were used for nondetect values, except for those data sets which had a large

percentage (i.e., 70 percent or greater) of nondetects.
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6.0
RESULTS OF THE STATISTICAL ANALYSIS

6.1 METALS

6.1.1 Surface Soil

The results of the linear regression, outlier, and distribution analyses for metals in surface soil
are presented in Appendix B.1.

Based on the available data, linear regression analysis indicated that only barium
concentrations in surface soil appear to correlate with calcium concentrations (i.e., caliche) in
surface soil. The outlier analysis identified one outlier for barium in surface soils. The
maximum detected concentration of 670 mg/kg is significantly higher than the other detected
concentrations. A review of the data found no recording or typographical errors.
Additionally, a review of field activities did not indicate any potential sampling problems. It
was concluded that the “apparent” outlier is a naturally occurring concentration that is related
to the caliche content of the soil. As per EPA guidance (EPA 1992a), the outlier was
included in the statistical analysis for the barium data set.

Table 6-1 presents the calculated background concentrations for metals in surface soil. This
table includes the analytical data, number of detects, minimum detected concentration,
maximum detected concentration, mean, standard deviation, UTL, UCL, and data set
distribution. = Table 6-2 summarizes the distribution assessment, maximum detected

concentration, UTL, and UCL for each metal in surface soil.

Table 6-3 presents a comparison of the calculated UTLs for metals in surface soil for the new
data set to UTLs generated for the W-C 1994b background study. UCLs were not calculated
for the W-C 1994b background study; therefore, a comparison is not possible. It should be
noted that the W-C 1994b UTLs were calculated for total soil (i.e., surface and subsurface
soil). Regional values for Clovis, New Mexico (USGS 1984) are also shown in the table.
The UTLs are within an order of magnitude, with the exception of thallium (0.6 mg/kg for
the new data set compared to 6.2 mg/kg for the W-C 1994b data set). The UTLs for
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aluminum, barium, beryllium, chromium, cobalt, copper, iron, lead, nickel, potassium,
vanadium, and zinc differ by two times or less. The UTLs for all other metals differ by
factors ranging from two times to an order of magnitude. There appears to be no trend in the
new data set concentrations. Several of the new UTLs are higher, while others are lower,
than the W-C 1994b UTLs. The new UTLs are lower or within the range of the Clovis
concentrations, with the exception of antimony, barium, and calcium. Clovis values are not
available for cadmium, silver, and thallium. The new data set UTLs for cadmium and

thallium are one-half the highest reporting limits, because all samples were nondetect for

those metals.
6.1.2 Subsurface Soil

The results of the linear regression, outlier, and distribution analyses for metals in subsurface

soil are presented in Appendix B.2.

Based on the available data, linear regression analysis indicated that no metals in subsurface
soil appear to correlate with calcium concentrations (i.e., caliche) in subsurface soil. The
outlier analysis identified one outlier for magnesium in subsurface soil. The maximum
detected concentration of 19,300 mg/kg is significantly higher than the other detected
concentrations. A review of the data found no recording or typographical errors.
Additionally, a review of field activities did not indicate any potential sampling problems.
Based on the linear regression analysis, it was concluded that the “apparent” magnesium
outlier is not related to the caliche content of the soil. As per EPA guidance (EPA 1992a),
the maximum detected concentration was considered to be a naturally occurring anomaly and

was included in the statistical analysis for the magnesium data set.

Table 6-4 presents the calculated background concentrations for metals in subsurface soil.
This table includes the analytical data, number of detects, minimum detected concentration,
maximum detected concentration, mean, standard deviation, UTL, UCL, and data set
distribution. Table 6-5 summarizes the distribution assessment, maximum detected

concentration, UTL, and UCL for each metal in subsurface soil.
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Table 6-3 shows a comparison of the calculated UTLs for metals in subsurface soil for the
new data set to UTLs generated for the W-C 1994b background study. UCLs were not
calculated for the W-C 1994b background study; therefore, a comparison is not possible. The
UTLs are within an order of magnitude, with the exception of mercury (0.019 mg/kg for the
new data set compared to 0.2 mg/kg for the W-C 1994b data set) and selenium (1.1 mg/kg
compared to 36.8 mg/kg). The W-C 1994b report indicated that two-thirds of the
concentration values used to calculate the mean and standard deviation for selenium were the
contract required reporting limits (CRQLs) for nondetects (i.e., 0.21 to 2.3 mg/kg). In
addition, the four soil samples from the Walk, Haydel and Associates investigation had
selenium concentrations ranging from 48.1 to 123.9 mg/kg, much higher than any other

investigation’s results. This would account for order of magnitude difference.

The UTLs for aluminum, antimony, barium, beryllium, cadmium, calcium, chromium,
cobalt, copper, iron, manganese, nickel, potassium, silver, sodium, vanadium, and zinc differ
by two times or less. The UTLs for all other metals differ by factors ranging from two times
to an order of magnitude. As with the new surface soil UTLs, there appears to be no trend in
the new subsurface soil UTLs. Several of the new UTLs are higher, while others are lower,
than the W-C 1994b UTLs. The new UTLs are lower or within the range of the Clovis
values, with the exception of antimony, barium, calcium, magnesium, selenium, and
thallium. The new data set UTLs for antimony, cadmium, selenium, and thallium are one-

half the highest reporting limits, because all samples were nondetect for those metals.

6.1.3 Metals Concentrations Versus Depth

Appendix B.3 presents variations in background metals concentrations by depth. For most
metals, concentrations tend to decrease with depth. Copper, lead, manganese, potassium, and
zinc concentrations generally decrease from the surface to 40 feet bgs. Aluminum, arsenic,
beryllium, chromium, cobalt, copper, iron, nickel, and sodium concentrations in surface soils
are lower than subsurface soils, peak at approximately 5 and 20 feet bgs, and then decrease
with depth to 40 feet bgs. The exceptions to the decreasing trend are barium, calcium,
magnesium, and sodium concentrations which appear to increase with depth, and vanadium

concentrations which are variable with depth.
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6.2 PESTICIDES

Table 6-6 presents the background concentrations for 4,4-DDT in surface soil. Because 4,4-
DDT was only detected in one sample, no statistics could be performed. Background
concentrations are presented for 4,4-DDT only, because results for all other pesticides were
nondetect. All pesticides in samples used for the W-C 1994b background study were

nondetect. Therefore, a comparison of background concentrations is not possible

6.3 UNCERTAINTIES AND LIMITATIONS OF THE STATISTICAL
EVALUATION

The uncertainties and limitations of this background study are related to sample size, types of
analyses performed, elevated reporting limits, and differences between data sets. The
following sections discuss these points individually.

6.3.1 Sample Size

The most limiting aspect of this background study is related to the size of the data sets.
There were 14 surface soil samples and 25 subsurface soil samples. Data sets of these few
samples are considered small and may provide inconclusive or erroneous results (e.g., a small
N may not provide a particularly reliable indicator of the strength of the relationship in the
population for linear regression analyses). Also, a small data set may have a large variance
(i.e., standard deviation). This affects such statistical elements as UTL and UCL. Estimation
of the elements using small data sets may result in numbers which are greater than the

maximum detected concentration.
6.3.2 Reporting Limits

Reporting limits were elevated approximately 5 times for metals in sample CBSB-07-0005 in
the subsurface soil data set. Most metals were detected and reported at concentrations that
exceeded the elevated reporting limits. In those cases, the elevated reporting limits do not
limit the usability of the data. However, use of the reporting limits may affect background
concentrations for those metals that were nondetect for that sample (e.g., antimony,

cadmium, copper, selenium, sodium, and thallium). Use of one-half of the elevated reporting
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limits to calculate the mean, standard deviation, the UTL, and UCL may result in estimated
concentrations that my be higher than actual background levels.

6.3.3 Comparative Data Sets

Finally, the available data from previous reports and regional sources were not divided into
surface and subsurface soils. Therefore, any conclusions drawn from the direct comparison

between these data sets must be used cautiously.
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TABLE 6-1

BACKGROUND CONCENTRATIONS OF METALS IN SURFACE SOIL

AT CANNON AIR FORCE BASE

ALUMINUM ANTIMONY ARSENIC BARIUM
SAMPLE mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result RL Qual Result LogResult RL Qual Result RL Qual

CBSS01001 3700 10.3 62 U 0.6419 1 . 1
CBSS02001 10.3 62 U 0.7419 1 1
CBSS03001 10.3 62 U 0.5306 1 1
CBSS04001 0.3 62 U 0.5878 1 1
CBSB010001 103 62 U 0.5878 1 1
CBSB020001 10.3 62 U 0.4055 1 1
CBSB030001 10.3 62 U 0.7885 1 1
CBSB050001 10.5 63 U 0.9933 1 1
CBSB060001 104 62 U 0.7885 1 1
CBSB070001 10.4 63 U 0.9555 1 1
CBSB080001 104 63 U 1.1939 1 1
CBSB100001 104 62 U 0.8755 1 1

CANOFS-0OFS1-0000 5 U 0.5878

CANOFS-0OFS2-0000 & ! s U 0.6419 J

Number of detects 14 0 14

Count (N) S 14

Minimum 3700 ——- 39.2

Maximum 8950 e 670

Mean (x) 5508 - 0.74 <100, >

Standard deviation (s) 1964 ———- 0.48 0.21 165

k statistic " 2.614

95% UTL @ 8950® 3.15@ 3.6 670"

h statistic/s statistic 1.761 1.857 1.761

95% UCL @ 6432 3.15® 2.4 177

Distribution neither neither lognormal neither

M9602\M\[BKGOTS06.XLS]TABLE 6-1/kd/jdg/md
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RL =reporting limit  Qual = qualifier

Shading indicates actual detection

Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects

(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.

O Source: Gilbert 1987

@959, UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)

® Source: W-C 1993

®95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)

®) See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.

@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.

®) For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.

J = estimated value below reporting limit U = nondetect
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TABLE 6-1

BACKGROUND CONCENTRATIONS OF METALS IN SURFACE SOIL
AT CANNON AIR FORCE BASE

BERYLLIUM CADMIUM CALCIUM CHROMIUM, TOTAL
SAMPLE mg/kg mg/kg mg/kg mg/kg
Result LogResult RL Qual  Result RL Qual Result RL Qual Result RL  Qual
CBSS01001 0.21 052 U 0 ;
CBSS02001 0.21 052 U 1
CBSS03001 0.21 052 U 1
CBSS04001 0.21 051 U 1
CBSB010001 0.21 052 U | 1
CBSB020001 0.21 052 U 1
CBSB030001 0.21 051 U 1
CBSB050001 0.21 052 U 1
CBSB060001 0.21 052 U 1
CBSB070001 0.21 052 U 1
CBSB080001 0.21 052 U 1
CBSB100001 - 0.21 052 U 1
CANOFS-0OFS1-0000 J 087 U
CANOFS-0OFS2-0000 0.22 -1.5141 044 U 087 U 1 191
Number of detects 13 0 14 14
Count (N) 14 ———- 14 14
Minimum 0.21 —uee 968 5.9
Maximum 0.62 ———- 44800 10.5
Mean (x) 0.35 -1.11 - 5645 7.1
Standard deviation (s) 0.13 0.33 -—— 11366 1.3
k statistic ) 2614
95% UTL @ 0.78 0.435% 44800® 10.5®
h statistic/¢ statistic 1.940 1.761 1.761
95% UCL @ 0.42 0.435® 10994 7.8
Distribution ® lognormal neither neither neither
RL =reporting limit Qual = qualifier J = estimated value below reporting limit U = nondetect
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
M Source: Gilbert 1987
@959 UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)
® Source: W-C 1993
“ 959 UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
O See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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TABLE 6-1

BACKGROUND CONCENTRATIONS OF METALS IN SURFACE SOIL
AT CANNON AIR FORCE BASE

COBALT COPPER IRON LEAD
SAMPLE mg/kg mg/kg mg/kg mg/kg
Result  Log Result RL Qual Result RL Qual Result RL Qual Result LogResult RL Qual
CBSS01001 09933 1 43 £ 103 86 ' 1.7228 031
CBSS02001 1.0296 1 \ 1.9601 0.31
CBSS03001 1.0647 1 2.0015 0.31
CBSS04001 09163 1 1.6487 0.31
CBSB010001 0.5878 1 1.7405 0.31
CBSB020001 0.6419 1 1.8405 0.31
CBSB030001 06419 1 1.8245 0.31
CBSB050001 1.5041 1 2.1401 031
CBSB060001 1.1939 1 1.7750  0.31
CBSB070001 13610 1 1.8871 0.31
CBSB080001 1.6677 1 23026 031
CBSB100001 0.5878 1 1.5892 0.31
CANOFS-0OFS1-0000 0.9933 J 1.7405
CANOFS-0FS2-0000 0.9933 J " , 2.3026
Number of detects 14 14 14
Count (N) 14 14 14
Minimum 3.7 5440 4.9
Maximum 18.3 10100 10
Mean (x) 29 1.01 6.8 6458 6.8 1.9
Standard deviation (s) 1.0 0.34 4.6 1349 1.6 0.23
k statistic ¥ 2.614 2.614
95% UTL @ 6.6 18.3® 10100® 12.0
h statistic/t statistic ® 1.940 1.761 1.761 1.857
95% UCL “ 35 9.0 7093 7.6
Distribution lognormal neither neither lognormal
RL =reporting limit  Qual = qualifier J = estimated value below reporting limit U = nondetect
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
D Source: Gilbert 1987
@959 UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)
® Source: W-C 1993
“ 95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
©) See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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TABLE 6-1

BACKGROUND CONCENTRATIONS OF METALS IN SURFACE SOIL

AT CANNON AIR FORCE BASE

MAGNESIUM MANGANESE MERCURY NICKEL
SAMPLE mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result Log Result RL Qual Result RI.  Qual Result Log Result RL Qual
CBSS01001 4 ; 4.7449 1 0017 0034 U \ 13610 4.1 J
CBSS02001 4.8442 1 0.017 0.034 U 1.5892 4.1
CBSS03001 4.5358 1 0017 0.034 U 1.5261 4.1
CBSS04001 4.6540 1 0.017 0.034 U 1.3350 4.1 J
CBSB010001 4.5992 1 0017 0.034 U 1.4351 4.1
CBSB020001 4.6347 1 0017 0.034 U 1.4816 4.1
CBSB030001 4.8040 1 0017 0.034 U 1.4351 4.1
CBSB050001 5.1985 1 ) % 0.035 19741 4.2
CBSB060001 4.8828 1 0017 0034 U 1.7918 4.2
CBSB070001 5.2095 1 0.017 0034 U 1.8718 4.2
CBSB080001 5.6168 1 0017 0.034 U 22407 42
CBSB100001 4.4438 1 0017 0.034 U 1.5686 4.1
CANOFS-0OFS1-0000 5.0106 0.055 0.11 U 1.9315 J
CANOFS-OFS2-0000 5.1475 0.055 0.11 U & 1.9021 J
Number of detects 14 14 1 14
Count (N) 14 14 14 14
Minimum 696 85.1 0.056 3.8
Maximum 1930 275 0.056 9.4
Mean (x) 1066 139 4.9 0.025 5.5 1.7
Standard deviation (s) 390 51 0.32 0.016 1.6 0.28
k statistic " 2.614 2.614
95% UTL @ 1930? 307 0.056 11.0
h statistic/¢ statistic ® 1.761 1.940 1.761 1.897
95% UCL @ 1250 165 0.033 6.4
Distribution ® neither lognormal neither lognormal
RL = reporting limit Qual = qualifier J = estimated value below reporting limit U = nondetect
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
® Source: Gilbert 1987
@ 95% UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)
® Source: W-C 1993
¥ 95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
®) See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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TABLE 6-1

BACKGROUND CONCENTRATIONS OF METALS IN SURFACE SOIL
AT CANNON AIR FORCE BASE

POTASSIUM SELENIUM SILVER SODIUM

SAMPLE mg/kg mg/kg mg/kg mg/kg
Result LogResult RL Qual  Result RL Qual Result RL Qual Result RL  Qual

CBSS01001 6.9847 515 052 U 1 U 515 U
CBSS02001 7.1148 516 052 U 1 U 516 U
CBSS03001 6.9177 517 052 U 1 U U
CBSS04001 6.9565 513 051 U 1 U | J
CBSB010001 6.9847 516 052 U 1 U U
CBSB020001 6.9660 516 052 U 1 8) U
CBSB030001 6.9660 513 052 U 1 8] 9]
CBSB050001 7.3395 523 052 U | 1 J J
CBSB060001 7.1701 519 052 U 1 U U
CBSB070001 73199 522 052 U 1 U J
CBSB080001 7.7450 521 052 U 1 U U
CBSB100001 6.8145 518 052 U 1 8] 8]
CANOFS-OFS1-0000 7.4731 022 U 087 U U
CANOFS-0FS2-0000 7.5653 022 U 087 U U
Number of detects 0 1
Count (N) 14 ———- 1 3
Minimum 911 - 04 84.1
Maximum 2310 ———- 04 102
Mean (x) 1345 7.2 ———- - 91
Standard deviation (s) 413 0.28 —e-- —m—- 10.0
k statistic " 2.614
95% UTL @ 2691 0.26® 0.4 102¢
h statistic/s statistic ® 1.897 2.353
95% UCL @ 1560 0.26® 0.4® 104
Distribution lognormal neither neither neither
RL = reporting limit  Qual = qualifier J = estimated value below reporting limit U = nondetect
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
M Source: Gilbert 1987
®95% UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)
D Source: W-C 1993
“ 95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
) gee Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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TABLE 6-1

BACKGROUND CONCENTRATIONS OF METALS IN SURFACE SOIL
AT CANNON AIR FORCE BASE

THALLIUM VANADIUM : ZINC
SAMPLE mg/kg mg/kg mg/kg
Result RL Qual Result  LogResult RL Qual Result LogResult RL Qual
CBSS01001 1.1 U 2.5257 1 6 24510 2.1
CBSS02001 12 U 26741 1 2.6391 2.1
CBSS03001 1 U 25572 1 24849 2.1
CBSS04001 12 U 24849 1 24159 2.1
CBSB010001 1.1 U 25337 1 27081 2.1
CBSB020001 1 U 25802 1 24596 2.1
CBSB030001 1 U 25572 1 2.5416 2.1
CBSB050001 1 U 28792 1 3.0106 2.1
CBSB060001 1 U 26532 1 2.5337 2.1
CBSB070001 1.1 U 2.8034 1 27014 2.1
CBSB080001 1 U 3.0587 1 33673 2.1
CBSB100001 1 8] 2.5649 1 23224 2.1
CANOFS-OFS1-0000 022 U 2.8736 29232
CANOFS-0FS2-0000 022 U 2.8679 3.0634
Number of detects 0
Count (N) - 14
Minimum - 10.2
Maximum ———- 213 29.0
Mean (x) - 14.9 2.7 15.4 2.7
Standard deviation (s) ——n 2.8 0.18 5.2 0.30
k statistic 2.614 2.614
95% UTL @ 0.6® 23.3 322
h statistic/t statistic® ———- 1.820 1.897
95% UCL @ 0.6® 16.3 18.0
Distribution neither lognormal lognormal

RL =reporting limit Qual = qualifier J = estimated value below reporting limit U = nondetect

Shading indicates actual detection

Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects

(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.

M Source: Gilbert 1987

® 95% UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)

® Source: W-C 1993

® 95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)

6 gee Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.

@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.

® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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UPPER TOLERANCE LIMITS (UTLs) AND UPPER CONFIDENCE LIMITS (UCLs)
FOR METALS IN SURFACE SOIL AT CANNON AIR FORCE BASE

TABLE 6-2

Maximum Detected

Chemical Distribution® Concentration UTL® ucL®
Aluminum neither 8,950 8,950 6,432
Antimony neither ND 3.15 3.15
Arsenic lognormal 33 3.6 2.4
Barium neither 670 670 177
Beryllium lognormal 0.62 0.78 0.42
Cadmium neither ND 0.435 0.435
Calcium neither 44,800 44,800 10,994
Chromium neither 10.5 10.5 7.8
Cobalt lognormal 5.3 6.6 3.5
Copper neither 18.3 18.3 9
Iron neither 10,100 10,100 7,093
Lead lognormal 10 12 7.6
Magnesium neither 1,930 1,930 1,250
Manganese lognormal 275 307 165
Mercury neither 0.056 0.056 0.033
Nickel lognormal 9.4 11 6.4
Potassium lognormal 2,310 2691 1,560
Selenium neither ND 0.26 0.26
Silver neither 0.4 0.4 0.4
Sodium neither 102 102 104
Thallium neither ND 0.6 0.6
Vanadium lognormal 21.3 233 16.3
Zinc lognormal 29 322 18

@ Distribution based on Shapiro-Wilk test, coefficient of skewness, and probability plots (see Appendix C.1).

® See Section 5.5.1 for equations. Those metals which were greater than 50% nondetect were assumed to be neither

normally nor lognormally distributed. The UTLs for metals which were neither normally nor lognormally

distributed are either the highest concentration or one-half the highest reporting limit if the metal was nondetect.
© See Section 5.5.2 for equations. UCLs for metals which were neither normally nor lognormally distributed were
estimated using the assumption of normal distribution.

ND = Nondetect

All concentrations are in mg/kg.
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TABLE 6-3

BACKGROUND CONCENTRATION COMPARISON FOR METALS

New Data Set UTL New Data Set UTL W-C 1994(b)
Chemical for Surface Soil® for Subsurface Soil® Total Soil UTL® Clovis, NM Values®
Aluminum 8,950 12,214 10,796 50,000
Antimony 3.15 16 29.6 <1
Arsenic 3.6 43 : 10.5 6.5
Barium 670 890 548 500
Beryllium 0.78 0.73 0.6 1to2
Cadmium 0.435 1.3 2.1 —
Calcium 44,800 237,498 166,119 7,900 to 18,000
Chromium 10.5 13.3 12 30
Cobalt 6.6 4.7 4 3t07
Copper 18.3 83 10.1 20
Iron 10,100 13,148 8,654 100 to 15,000
Lead 12 8.7 184 15
Magnesium 1,930 19,300 9,912 2,000 to 5,000
Manganese 307 333 151.8 500
Mercury 0.056 0.019 0.2 0.032 to 0.082
Nickel 11 149 9.7 15
Potassium 2691 2,512 2,531 16,000
Selenium 0.26 11 36.8 0.15 t0 0.30
Silver 0.4 2.65 1.8 —
Sodium 102 1,227 834 7,000
Thallium 0.6 2.65 6.2 ——
Vanadium 233 32.8 25 30t0 70
Zinc 322 30.6 20.7 45

All concentrations are in mg/kg.

@ See Table 5-1 for surface soil UTL calculations.

® Sec Table 5-4 for subsurface soil UTL calculations.

© Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater at
Cannon Air Force Base, Clovis, New Mexico (W-C 1994b). It should be noted that the UTLs calculated for this study
were for total (i.e., combined surface and subsurface soil).

@ Concentrations are from USGS 1984 data for samples collected in the vicinity of Clovis, NM. Some of the
analytical test methods are no longer used (i.c., EDTA for calcium, colorimetric for zinc, X-ray fluorescence spectrometry
for calcium, iron, potassium). Caution should be used when interpreting these data.

---- No concentration given for this element.
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TABLE 6-4

BACKGROUND CONCENTRATIONS OF METALS IN SUBSURFACE SOIL
AT CANNON AIR FORCE BASE

ALUMINUM ANTIMONY ARSENIC BARIUM

SAMPLE mg/kg mg/kg mg/kg mg/kg
Result LogResult RL Qual Result RL Qual Result RL Qual Result LogResult RL Qual

CBSB010005 8.9809 10.8 65 U 42973 1.1
CBSB010010 85152 213 128 U 5.1358 2.1
CBSB020005 8.7963 10.7 64 U 41942 1.1
CBSB020010 8.8650 10.8 65 U 5.6525 1.1
CBSB020020 8.4251 221 133 U 47622 22
CBSB020029 8.4990 22.8 137 U 58260 23
CBSB020039 8.5271 223 134 U 5.7589 22
CBSB030005 8.7258 10.6 64 U 45131 1.1
CBSB030010 8.1227 223 134 U 6.69508 2.2
CBSB040010 8.53%90 21.7 13 U & 49200 2.2
CBSB040020 8.2840 10.8 65 U 6.5834 1.1
CBSB040030 8.2242 109 66 U 3.8691 1.1
CBSB040041 8.6656 10.8 65 U 4.0466 1.1
CBSB050005 9.4092 109 65 U 44104 1.1
CBSB050010 9.1367 215 129 U 55759 2.1
CBSB060005 83894 114 68 U 4.6347 1.1
CBSB060010 8.8997 106 63 U 43745 1.1
CBSB070005 82242 528 317 U 5.1180 5.3
CBSB070010 9.1622 111 66 U 5.0876 1.1
CBSB080005 9.0070 10.8 65 U 46052 1.1
CBSB080010 8.5252 10.7 64 U 51240 1.1
CBSB080020 83547 108 65 U 43081 1.1
CBSB080030 8.6447 109 65 U 6.2305 1.1
CBSB080040 8.1256 10.4 62 U 4.8978 1
CBSB100005 8.7045 11 66 U . 52204 1.1
Number of detects 25 0 20
Count (N) 25 - 25 25
Minimum 3370 ———- 1.2 47.9
Maximum 12200 -—-- 3.6 805
Mean (x) 5932 8.63 - 2.1 210 5.03
Standard deviation (sd) 2183 0.34 -—— 0.962 199 0.77
k statistic (1) 2.292 -—-- 2.292 2.292
95% UTL (2) 12214 16® 43 890
h statistic/¢ statistic (3) 1849 e 1.708 2.262
95% UCL (4) 6745 169 2.5 293
Distribution (5) lognormal neither normal lognormal
RL = reporting limit  Qual = qualifier J = estimated value below reporting limit U = nondetect
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
M Source: Gilbert 1987 @ 95% UTL = Upper Tolerance Limit (se¢ Section 5.5.1 for equations)
® Source: W-C 1993 ® 959% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
©) See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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BACKGROUND CONCENTRATIONS OF METALS IN SUBSURFACE SOIL

TABLE 6-4

AT CANNON AIR FORCE BASE

CADMIUM

BERYLLIUM CALCIUM CHROMIUM, TOTAL
SAMPLE mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result RL Qual Result RLL. Qual Result LogResult RL Qual

CBSB010005 - 0.22 054 U | 21.5 23026 1.1
CBSB010010 . 043 ] 1.1 U 42,6 1.5041 2.1
CBSB020005 - 0.21 053 U 214 2.1861 1.1
CBSB020010 . 0.22 054 U 21.7 1.8718 1.1
CBSB020020 044 U 1.1 u 442 1.0986 2.2
CBSB020029 046 U 1.1 U 45.6 1.4816 2.3
CBSB020039 045 U 1.1 U 44.6 1.2809 2.2
CBSB030005 | 0.21 053 U 21.2 20412 1.1
CBSB030010 045 U 1.1 U 4.5 09933 22
CBSB040010 043 ] 1.1 U 433 1.5892 22
CBSB040020 1022 ) 054 U 21.7 1.3863 1.1
CBSB040030 J 055 U & 21.9 1.0296 1.1
CBSB040041 U 054 U 21.6 1.0986 1.1
CBSB050005 054 U 21.7 2.4069 1.1
CBSB050010 J 1.1 8] 429 2.0149 2.1
CBSB060005 057 U 22.8 1.5261 1.1
CBSB060010 053 U 21.1 1.9601 1.1
CBSB070005 U 26 U 106 1.5041 53 J
CBSB070010 055 U 22.1 1.9315 1.1
CBSB080005 054 U 21.7 2.0794 1.1
CBSB080010 054 U 214 1.7750 1.1
CBSB080020 054 U 21.6 13610 1.1
CBSB080030 J 054 U - 21.7 1.6677 1.1
CBSB080040 J 052 U 20.8 1.0986 1
CBSB100005 055 U 0 22 1.7750 1.1

Number of detects 19 0 25

Count (N) 25 - 25 25

Minimum 0.1 - 1750 2.7

Maximum 0.66 -——- 253000 11.1

Mean (x) 0.35 ——— 89410 5.59 1.64

Standard deviation (sd) 0.17 -—-- 64611 233 0.41

k statistic (1) 2.292 - 2.292 2.292

95% UTL (2) 0.73 1.3® 237498 13.3

h statistic/¢ statistic (3) 1.708 - 1.708 1.963

95% UCL (4) 0.40 1.39 111,481 6.6

Distribution (5) normal neither normal lognormal

RL = reporting limit  Qual = qualifier
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
M Source: Gilbert 198 @ 95% UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)
® Source: W-C 1993 “95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
®) See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.c., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.

J = estimated value below reporting limit U = nondetect
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TABLE 6-4

BACKGROUND CONCENTRATIONS OF METALS IN SUBSURFACE SOIL
AT CANNON AIR FORCE BASE

COBALT COPPER IRON LEAD
SAMPLE mg/kg mg/kg mg/kg mg/kg
Result RL Qual Result RL  Qual Result LogResult RL Qual Resuit RL Qual
CBSB010005 3 - 9.1799 10.8 o
CBSB010010 8.5564 213
CBSB020005 8.9670 10.7
CBSB020010 8.8436 10.8
CBSB020020 8.2215 221
CBSB020029 7.8594 228
CBSB020039 8.0130 223
CBSB030005 8.9079 10.6
CBSB030010 8.0424 223
CBSB040010 8.4229 217
CBSB040020 83476 10.8
CBSB040030 7.8709 10.9
CBSB040041 7.7956 10.8
CBSB050005 9.1716 10.9
CBSB050010 8.7387 215
CBSB060005 8.4096 114
CBSB060010 8.7641 10.6
CBSB070005 7.9084 52.8
CBSB070010 8.7887 11.1
CBSB080005 89464 10.8
CBSB080010 8.6305 10.7
CBSB080020 8.0615 10.8
CBSB080030 8.1605 109
CBSB080040 7.8240 104
CBSB100005 _. 8.8378 11
Number of detects 18 19 25
Count (N) 25 25 25 25
Minimum 0.55 1.1 2430 1.5
Maximum 4.7 7.4 9700 7.1
Mean (x) 2.6 3.80 5148 8.45 4.7
Standard deviation (sd) 14 1.97 2262 0.45 1.7
k statistic (1) - 2.292 2.292 2292
95% UTL (2) 4.7® 8.3 13148 8.7
h statistic/t statistic (3) 1.708 1.708 1.922 1.708
95% UCL (4) 3.1 4.5 6181 53
Distribution (5) neither normal lognormal normal
RL =reporting limit Qual = qualifier J = estimated value below reporting limit U = nondetect
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
M Source: Gilbert 198 @ 95% UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)
® Source: W-C 1993 “95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
©) See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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TABLE 6-4

BACKGROUND CONCENTRATIONS OF METALS IN SUBSURFACE SOIL
AT CANNON AIR FORCE BASE

MAGNESIUM MANGANESE MERCURY NICKEL
SAMPLE mg/kg mg/kg mg/kg mg/kg
Result RL  Qual Result LogResult RL Qual Result RL  Qual Result LogResult RL Qual
CBSB010005 21.5 1 48752 1.1 0.036 U 2.0794 43
CBSB010010 42.6 4.1542 2.1 0035 U 14586 8.5 J
CBSB020005 214 44212 1.1 0035 U 1.9459 43
CBSB020010 21.7 4.6250 1.1 0.036 U 1.9021 43
CBSB020020 442 3.8774 22 0.036 U 14816 88 U
CBSB020029 45.6 2.8679 23 0.038 U 1.5151 9.1 U
CBSB020039 44.6 3.1398 2.2 0.037 U 1.4929 89 U
CBSB030005 21.2 51874 1.1 0.035 U 1.8718 4.2
CBSB030010 44.5 3.7377 22 0.037 U 1.4929 8.9
CBSB040010 43.3 4.5528 22 0.036 U 1.7579 8.7 J
CBSB040020 21.7 4.46%94 1.1 0.036 U 1.5041 43
CBSB040030 21.9 3.1485 1.1 0.036 U | 0.9163 44 J
CBSB040041 21.6 33142 1.1 0036 U 0.7655 4.3
CBSB050005 21.7 47449 1.1 0036 U 24336 43
CBSB050010 429 42753 2.1 0035 U 1.9879 8.6 J
CBSB060005 22.8 47449 1.1 0038 U 1.7047 46
CBSB060010 21.1 4.5539 1.1 0035 U 1.9459 42
CBSB070005 106 34904 5.3 0035 U 10.55 23561 211 U
CBSB070010 22.1 4.6042 1.1 0036 U 1.7579 44
CBSB080005 21.7 52149 1.1 0.036 U 2.1748 43
CBSB080010 214 5.0239 1.1 0035 U 2.1401 4.3
CBSB080020 21.6 42268 1.1 003 U 1.5261 43
CBSB080030 21.7 34078 1.1 0.036 U 0.9163 43 J
CBSB080040 20.8 3.6163 1 0034 U 1.0296 42 J
CBSB100005 Q. 22 4.9972 1.1 0036 U 1.9601 4.4
Number of detects 25 0
Count (N) 25 -
Minimum 1400 17.6 ———n 2.15
Maximum 19300 184 - 114
Mean (x) 4260 83 4.21 e 5.89 1.68
Standard deviation (sd) 3856 50 0.70 o 241 0.44
k statistic (1) - 2.292 -——- 2,292
95% UTL (2) 19300® 333 0.019® 14.9
h statistic/t statistic (3) 1.708 2.153 - 1.922
95% UCL (4) 5577 117 0.019® 7.1
Distribution (5) neither lognormal neither lognormal
RL =reporting limit  Qual = qualifier J = estimated value below reporting limit U = nondetect
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
M Source: Gilbert 1987 @ 95% UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)
® Source: W-C 1993 @ 95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
® See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
®) For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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TABLE 6-4

BACKGROUND CONCENTRATIONS OF METALS IN SUBSURFACE SOIL
AT CANNON AIR FORCE BASE

POTASSIUM SELENIUM SILVER SODIUM
SAMPLE mg/kg mg/kg mg/kg mg/kg
Result  LogResult RL  Qual Result RL Qual Result RL Qual Result LogResult RL  Qual
CBSB010005 ( 7.2862 538 027 054 U 1.t U 269 5.5947 538 U
CBSB010010 69177 1070 J 1.1 J 21 U 535 6.2823 1070 U
CBSB020005 7.1066 535 053 U 1.1 U 267.5 5.5891 535 U
CBSB020010 7.1778 542 054 U 1.1 U 271 5.6021 542 U
CBSB020020 7.0901 1110 0.55 1.1 U 22 U 555 6.3190 1110 U
CBSB020029 6.4646 1140 J 0.55 1.1 U 23 U 570 6.3456 1140 U
CBSB020039 6.7867 1110 1.1 22 U 555 6.3190 1110 U
CBSB030005 7.1701 529 0265 053 U 1.1 U 264.5 5.5778 529 U
CBSB030010 6.6554 1110 J 1.1 J 22 U 555 6.3190 1110 U
CBSB040010 7.1701 1080 0.55 1.1 8] 22 U | 5.8833 1080 J
CBSB040020 7.1066 542 027 054 U 1.1 U 5.3230 542 J
CBSB040030 6.4922 546 0275 055 U 1.1 U | 4.8903 546 J
CBSB040041 6.5862 540 0.54 11 U 4.4140 540 J
CBSB050005 7.7706 543 027 054 U 1.1 U 5.6040 543 U
CBSB050010 7.4325 1070 0.55 1.1 8] 21 U 5.7838 1070 J
CBSB060005 7.0211 570 0285 057 U 1.1 U 5.2983 570 J
CBSB060010 7.2862 528 0265 053 U 1.1 U 4.4485 528 J
CBSB070005 6.6254 2640 J 1.3 2.6 8] 53 U 7.1854 2640 U
CBSB070010 7.4955 553 0275 055 U 1.1 Ui 5.4116 553 J
CBSB080005 7.5496 542 027 054 U 1.1 U 49127 542 J
CBSB080010 7.1778 536 027 054 U 1.1 U 6.2206 536 J
CBSB080020 7.1148 540 027 054 U 1.t U 5.9026 540 J
CBSB080030 6.9373 543 027 054 U 1.1 U 5.3753 543 J
CBSB080040 6.7056 521 026 052 U 1 U 5.4027 521 J
CBSB100005 . ) @ 7.2079 550 0275 055 U 1.1 U 5.6168 550 U
Number of detects 25 4 0
Count (N) 25 25 -
Minimum 642 0.73 eeee 82.6
Maximum 2370 1.1 eaeu 503
Mean (x) 1222 7.05 0.47 - 351 5.66
Standard deviation (sd) 417 0.34 0.31 -me- 253 0.63
k statistic (1) 2292 ———- ———- 2,292
95% UTL (2) 2512 1.1® 2.65® 1227
h statistic/¢ statistic (3) 1.849 1.708 -—-- 2.102
95% UCL (4) 1392 0.57 2.65® 462
Distribution (5) lognormal neither neither lognormal
RL = reporting limit  Qual = qualifier J = estimated value below reporting limit U = nondetect
Shading indicates actual detection
Average, 95%UTL, and 95% UCL are calculated using one-half of the reporting limit for nondetects
(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.
M Source: Gilbert 1987 @ 95% UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)
® Source: W-C 1993 @ 959, UCL = Upper Confidence Limit (see Section 5.5.2 for equations)
® See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.
@ For data sets that are neither lognormaily or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.
® For those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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TABLE 6-4

BACKGROUND CONCENTRATIONS OF METALS IN SUBSURFACE SOIL
AT CANNON AIR FORCE BASE

THALLIUM VANADIUM ZINC
SAMPLE mg/kg mg/kg mg/kg
Result RL  Qual Result LogResult RL Qual Result LogResult RL  Qual

CBSB010005 1.1 U i ’ 31179 1.1 2.8273 22
CBSB010010 2.1 U 2.8565 2.1 2.4159 43
CBSB020005 1.1 U 29014 1.1 2.6319 2.1
CBSB020010 1.1 8] 3.1442 1.1 2.6741 22
CBSB020020 22 U 24765 22 2.1633 4.4
CBSB020029 23 U 3.1485 23 1.7918 4.6
CBSB020039 22 U 26027 2.2 1.9601 4.5
CBSB030005 1.1 U 2.8507 1.1 2.9392 2.1
CBSB030010 22 U 22300 2.2 2.4849 4.5
CBSB040010 22 U 2.7279 22 2.6027 4.3
CBSB040020 1.1 8] 26878 1.1 2.2925 22
CBSB040030 1.3 U 25177 1.1 1.5041 22
CBSB040041 1.1 U 22300 1.1 1.5686 22
CBSB050005 1.2 0] 29124 1.1 3.0204 2.2
CBSB050010 2.1 8] 2.7850 2.1 29392 43
CBSB060005 1.1 U 26462 1.1 2.4248 23
CBSB060010 1.5 8] 2.5494 1.1 2.7344 2.1
CBSB070005 53 U 24681 5.3 2.1861 10.6 J
CBSB070010 1.1 U 2.8679 1.1 2.7408 22
CBSB080005 1.1 U 2.7788 1.1 2.9339 22
CBSB080010 1.1 U 32696 1.1 2.6247 2.1
CBSB080020 1.1 8] 25096 1.1 2.1972 22
CBSB080030 12 8] 2.5416 1.1 2.0149 22
CBSB080040 1.1 U 1.8718 1 1.7918 2.1
CBSB100005 1.1 U 32504 1.1 2.6810 22

Number of detects 0 25 5

Count (N) - 25 25

Minimum -m-- 6.5 4.5

Maximum -— 26.3 20.5

Mean (x) - 16.0 2.72 12.1 2.41

Standard deviation (sd) - 5.2 034 4.8 0.44

k statistic (1) - 2292 2.292

95% UTL (2) 2.65® 328 30.6

h statistic/¢ statistic (3) - 1.849 1.922

95% UCL (4) 2.65 18.2 14.5

Distribution (5) neither lognormal lognormal

RL =reporting limit Qual = qualifier J = estimated value below reporting limit U = nondetect

Shading indicates actual detection

Average, 95%UTL, and 95% UCL are calculated using one-haif of the reporting limit for nondetects

(qualifier "U"), except where they cause the mean to exceed the maximum detected concentration.

M Source: Gilbert 1987 @ 95% UTL = Upper Tolerance Limit (see Section 5.5.1 for equations)

® Source: W-C1993  ®95% UCL = Upper Confidence Limit (see Section 5.5.2 for equations)

& See Appendix C.1 for tests for normality. Those metals which were greater than 50% nondetect were
assumed to be neither normally or lognormally distributed.

@ For data sets that are neither lognormally or normally distributed or have more than 50% nondetects, a nonparametric
UTL (i.e., maximum detection or one-half the highest RL, if the data set was nondetect) is shown.

® Eor those data sets that were nondetect, one-half the highest RL is used as the 95% UCL.
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UPPER TOLERANCE LIMITS (UTLs) AND UPPER CONFIDENCE LIMITS (UCLs)

TABLE 6-5

FOR METALS IN SUBSURFACE SOIL AT CANNON AIR FORCE BASE

Maximum Detected

Chemical Distribution® Concentration UTL® UCL®
Aluminum lognormal 12,200 12,214 6,745
Antimony neither ND 16 16
Arsenic normal 3.6 43 2.5
Barium lognormal 805 890 293
Beryllium normal 0.66 0.73 0.4
Cadmium neither ND 1.3 1.3
Calcium normal 253,000 237,498 111,481
Chromium lognormal 11.1 133 6.6
Cobalt neither 4.7 4.7 3.1
Copper normal 7.4 83 45
Iron lognormal 9,700 13,148 6,181
Lead normal 7.1 8.7 53
Magnesium neither 19,300 19,300 5,577
Manganese lognormal 184 333 117
Mercury neither ND 0.019 0.019
Nickel lognormal 11.4 14.9 7.1
Potassium lognormal 2,370 2,512 1,392
Selenium neither 1.1 1.1 0.57
Silver neither ND 2.65 2.65
Sodium lognormal 503 1,227 462
Thallium neither ND 2.65 2.65
Vanadium lognormat 26.3 32.8 18.2
Zinc lognormal 20.5 30.6 14.5

@ Distribution based on Shapiro-Wilk test, coefficient of skewness, and probability plots (see Appendix C.2).

® See Section 5.5.1 for equations. Those metals which were greater than 50% nondetect were assumed to be neither

normally nor lognormally distributed. The UTLs for metals, which were neither normally nor lognormally

distributed, are either the highest hit or the highest reporting limit if the metal was nondetect.

© See Section 5.5.2 for equations. UCLs for metals which were neither normally nor lognormally distributed
were estimated using the assumption of normal distribution.

ND = Nondetect

All concentrations are in mg/kg.
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TABLE 6-6

BACKGROUND CONCENTRATIONS OF PESTICIDES IN SURFACE SOIL
AT CANNON AIR FORCE BASE

P,P-DDT
SAMPLE mg/kg
Result RL Qual

CBSS01001 0.0017 0.0034 u
CBSS02001 0.0017 0.0034 U
CBSS03001 0.0017 0.0034 6]
CBSS04001 0.0017 0.0034 U
CBSB010001 0.0017 0.0034 8]
CBSB020001 0.0017 0.0034 8)
CBSB030001 0.0017 0.0034 U
CBSB050001 : .
CBSB060001 0.0017 0.0034 U
CBSB070001 0.0017 0.0034 8]
CBSB080001 0.0017 0.0034 8]
CBSB100001 0.0017 0.0034 §)

CANOFS-0OFS1-0000 0.0018 0.0036 U

CANOFS-OFS2-0000 0.0018 0.0036 U

Number of detects 1

Count (N) 14

Minimum 0.0039

Maximum 0.0039

Mean (x) 0.0019

Standard deviation (s) 0.0006

95% UTL (1) 0.0039(a)

95% UCL (2) 0.0039(b)

Distribution (3) neither

RL =reporting limit Qual = qualifier U = nondetect
Shading indicates actual detection
Average and standard deviation calculated using one-half of the reporting limit for nondetects (qualifier "U"),
except where they cause the mean to exceed the maximum detected concentration.
M 95% UTL = Upper Tolerance Limit
®95% UCL = Upper Confidence Limit
- @ Data set was greater than 50% nondetect; therefore, pesticide was assumed to be neither normally nor lognormally distributed.
@ For data sets with unknown distributions or more than 50% nondetects, a nonparametric UTL (i.e., maximum detection or
one-half the highest RL, if the data set was nondetect) is shown.
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7.0
SUMMARY AND CONCLUSIONS

Background concentrations (i.e., UTLs and UCLs) were calculated for metals in surface soil
and subsurface soil at Cannon Air Force Base. Background concentrations are presented for
4,4-DDT in surface soil only, because results for all other pesticides were nondetect.
Fourteen surface soil samples collected during July 1997 and two samples (CANOFS-OFS1-
0000 and CANOFS-OFS2-0000) used in the previous background report (W-C 1994b) were
used to calculate 95 percent UTLs and UCLs for surface soil. Twenty five samples
subsurface samples collected during July 1997 were used to calculate 95 percent UTLs and
UCLs for subsurface soil. Subsurface soil data from the previous background study were not
used.

There appears to be no trend in the new data set background concentrations of metals in
either surface or subsurface soil compared to the previous background study. Several of the
new UTLs are higher, while others are lower, than the W-C 1994b UTLs. New UTLs for
both surface and subsurface soil are within an order of magnitude of the W-C 1994b
background concentrations, with the exception of thallium in surface soil and mercury and
selenium in surface and subsurface soil. However, the available data from the previous
background report were not divided into surface and subsurface soils. Therefore, any
conclusions drawn from the direct comparison between these data sets must be used

cautiously.

The new UTLs for metals are lower or within the range of regional concentrations expected
for the Clovis area, with the exception of antimony, barium, and calcium in surface soil and
antimony, barium, calcium, magnesium, selenium, and thallium in subsurface soil. Again,
available data on regional concentrations were not divided into surface and subsurface soils.
Therefore, any conclusions drawn from the direct comparison between these data sets must

be used cautiously.
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9.0

ACRONYMS
ACC Air Combat Command
AFB Air Force Base
bgs below ground surface
CEC Cation Exchange Capacities
EPA Environmental Protection Agency
FSP Field Sampling Plan
gpm gallon per minute
HSA Hollow Stem Auger
ID Inside Diameter
IRP Installation Restoration Program
J estimated value below reporting limit
msl mean sea level
NWRs National Wildlife Refuges
OD Outside Diameter
PID Photoionization Detector
QAPP Quality Assurance Project Plan
QCSR Quality Control Summary Report
RI Remedial Investigation
RL Reporting Limit
SB Soil Boring
SOPs Standard Operating Procedures
SQL Sample Quantitation Limit
SSHP Site Safety and Health Plan
TAL Target Analyte List
TFW Tactical Fighter Wing
U nondetect value
UCL Upper Confidence Limit
USACE United States Army Corps of Engineers
USCS Unified Soil Classification System
UTL Upper Tolerance Limit
W-C Woodward Clyde
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APPENDIX A
FIELD SAMPLING RECORDS
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HTRW DRILLING LOGS

Q:\M9602\M\BKGOAPA.DOC /jdg
Cannon AFB - Background Study - Appendix A

8/25/97
Rev. 0



HTRW DRILLING LOG  [™™ Owal N
Wa W2 SR~-0]
PANY NAME 2 DRILL SUBCONTRACTOR SHEET SHEETS
oodwacd - Clyde Southwest E—\Aq\d\gQﬁ | oF
3P 4 LOCATION
‘Eﬁ“mv\ AER Be\ckq(m,.é —-Lqus«saﬂow Cévw\om AF& Meys Mth(o
5. NAME OF DRILLER 6. MANUFACTURER'S DES!GNATION OF DRILL
Sauchez CME
7.SZES Am 'IYPES oFoRLLING |26 1.0, Wollay Stern o 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 3" stewless steg! split spesm WQS'T Mrematee 0F Cawmon AfB
! ! 9. SURFACE ELEVATION
L('SQ 6. 13 '(tc'« abawe MSL
10. DATE STARTED 11. DATE COMPLETED
N-16-92] 0120 | 9-16-47 | 0745
12 OVE N THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
i ]
13. DEPTH DAILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETEOD
NIA M A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
10.0 feet NA
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
O O]
20. SAMPLES FOR CHEMICAL ANALYSIS VoG 1 meETAs OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECIFY) | 21. TOTAL CORE
3 ©0\6[1000 TAL | ROE1 Pestizides RECOVERY Aax.
22 DISPOSTTION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY)
Coment- buntanite atard i

is o’

LOCATION SKETCH/COMMENTS SB' ol

N PR A A

S of
p&h\-\thc Yoad ¢ Qv\a\u«k Avv. NA

MeArcmcatne of

PROJECT Cev\v\av\ AQIB Bbc‘(ﬁto\m:l IV\V’$‘(\$~)"\6V\

HOLENO S& Ol

ENG FORM 5056-R, AUG 94

(Proponent: CECW-EG])




HTW DRILLING LOG ™ CR-6\

PRIJIECT INSPECTOR SHEET 2
CaV\“O\A A FB B@qu{MﬁA 1“\'@ $“\y‘“ on Q‘/W 5[‘%1’4’ oF 3 SHEETS
1r1uu screeNNG {cEoTECH sampLe ! | anaLYTICAL BLOW
CEV. | oePtn DESCRIPTION OF MATERIALS . RCSULTS  |OR CORE BOX NO | SAMPLE NO. | COUNTS REMARKS
. 20 c. a. e. f. 0. h
Y CLy sady clag, Sofs, & CAN || STADT 1-16-47 0120
) ) VN ) R2-Bue 0 N .
W C =BU=AD oy YA (Uois) =23
Ve l&:‘\- U‘w»\ \ wid W"1 R - e - \ "
- 2c= W\
AR Somd Ws=ab s8o\ 3
- 000‘ T‘\r« = 072%

Ao collocted AN
Sf\u a+g'-|".

(,L S'\‘(v] G‘/é/{ S‘hg'( ow ll.P V=25

F\As’(’u \ ql.;.., \ we dd s\\ “loveum CAN ,}e(z("’\ '
Wi fa ey Cowe- am\ﬁo(\ cand Bz=m -RX 6 2 Tanes 0133
Hs=ab Also collocted QA
Y : -5B0V | 1y split a4 35",
- 0005
\2

lJLIHIl[llllllllllllllllllllulllllll‘lllllllLl|lHJ

<

-

bQ(grvws \33"\‘( ‘(\-\A‘é\ Lfow\.. Lly&
om t(rm "‘“"35

A

(/L silt, day | ye 3 V=

Y ‘Lm, st e, ¥
P\As—(u, dvy %'S""' wéécg\ Wow CAN IR Rec= U
wille patdes of white o dike B2 By=md “RK6 Tane = 00

BN

HIl\IllllllIII}HllllllIlllllLllLlllllll

L ~9Bol-

IIHIIIIIIHIIIHIIillIT'IlII|FIHlHIl|lHl|IHIlIIH|IFIIlIIlllIHI'IIHiIlIT}HHIIIII]llll

b
; | Prosect Connen AEB Bécka(oum.\ Tny. | | woLE wo. SB’O\




HTW DRILLING LOG

HOLE NO.

sR-o61

4
pc?:gm INSPECTOR . SHEET 3
AWNNA~ A€E) B&(((o\qo\mé 1»\\k$‘(\'o§((o\n Q.,./W . OF 3 SHEETS
¥
FIELD SCREEN CEOTECH SAMPLE | ANALYTICAL BLOW
TLEV. DEPTH DESCRIPTION OF MATERIALS RLSULTS 0OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. c. a. e. f. Q. h.

S

CL’ Sév\t Qs élOO\IQ

= 0010

9

= " < 9 e -
1|||||||||m|||m|m1|m||1m||m\;mllm L1

)

ot

Rot{ge o€ L"“’i’) w \do',

HIIIIIII'IJIllllllIIIII'IIII'IIII|III

TP FIban 074G
Gronted Tl6-17,

IIHlIIII‘Hll‘llllllllllllllllllllllll'llll'llll||l|l|IHIIHII‘IIIllHIIIIHI‘IHI‘IHI TTTT




HTRW DRILLING LOG | ™™ Owmasha "R
1. COM NAME 2 DRILL SUBCONTRACTOR SHEET  SHEETS
RNODA\J(W& Clyde on-thwest Euq\\,\nr. | oF

3. PROJECT

(avmm Aﬁ& B-\qufmwA :rw;e_ﬁ:qa»t on

4 LOCATION

Cv\v.v\o“ AFE} IV?\./ MQ)«(o

5. NAME OF ITLER
Q x

Sonchez

6. MANUFACTURER'S DES'GNATOON OF DRILL

CME_ 5

7. SZES ANO TYPES OF DRILLING
AND SAMPLING EQUIPMENT

Y2s” Z.0. Wlow St

\ad

8. HOLE LOCATION
Oot  ridmeder

3" Stomless sdeel 7;0\” Spean

ot Céwgv\ ACR
9. SURFACE ELEVATION
4320.56  fecr abowe MSL

10. DATE STARTED 11. DATE COMPLETED
} 0150

1-16-47 3-16-971 [ 0936

NIA

12. OVERBURDEN THICKNESS

15. DEPTH GROUNDWATER ENCOUNTERED

NIA

13. DEPTH DRjED INTO ROCK

16. DEPT/HVTO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

14, TOTAL oerm OF noggg
Qe+t

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

ANV
N

18. csorzcuchL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES
O
20. SAMPLES FOR CHEMICAL ANALYSIS VOC 1 METALS I_omen (SPECIFY) | OTHER (SPECFY) | OTHER (SPECIFY) | 21. TOTAL CORE
b 600]1000 TAL[TOBI Pestrcides RECOVERY f, o,
22, DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECKY) | 23. sxsnxr@iewsreq‘ R
(@ypount - bewtom 4 N . r
1
LOCATION SKETCH/ICOMMENTS SB-02 is ~ 1400° S of Miwsceator of 7 scate: 0o -,
t-\mq-ktr toad ¢ Qvain«n AJ! ¢ (5. S V"= 20

[P N P

.......

.....

seedercscboccanden

ceaste peesesd {

PROJECT Ca“
N~

AR Bkka(ow.c\ melﬁmoh

HOLE NO.

SR-02

ENG FORM 5056-R, AUG 94

{Proponent: CECW-EG)



HTW DRILLING LOG / “R02
PRCECT INSPECTOR . SHEET 2.
Ckn\mv\ AFB Béc((gmm.c\ 1.\";«;5,“; ’W %W, OF 6 SHEETS

| lrluo SCREENINGP|GEOTECH SAMPLE | ANALYTICAL BLOW
£v. | DEPTH DESCRIPTION OF MATZRIALS RESULTS  |OR CORE BOX NO | SAMPLE NO. | COUNTS REMARKS
c. A b. c. a. e. f. o N
~ L sadq clay , stifk,y diy, R2= Bl A {ﬁgﬁl‘a o SaRT et 079
Yed &ish lovewn | WH\/\ M(\\,\q, _060) g(biusl)~“2\
qramed and Ws=aD e = 1D
(1| Tome=0156

CosiMo i, stedf) tan -
\:HK T d:” vedd:sh - blowwn CAN \0 ga 3?% "
Wit Ve Ehee 3“‘“'3 seed |B2:BH=mD /B\(Q " Towe = 0302
% MS=ND ~5Ba2
3
- 0005
2

Ny

lll!II1I|1III|HIJ‘J!Il'lllll!llll‘llll‘llH'lJHIILH‘HIIIIIH.IH

b'rws (:‘3“’ w:l(‘is\ b(m
hased d—;((‘\j cuttigs

lIHlIIHlllHlllll'IIHIIHIIHIIIIIII‘HIIIIIH‘IIHIHIIIHIlllHI\HH‘HH'IHI'HH‘HII

lLIIlIHIlHHIHII!I[III[

RS
C\l:, sy chag Yoy SAKE | ay CAN R g::‘&u
postic '{"1 40 wha$4 l.‘ﬁw voddish ~BU. _/" _
broww wrth patches of )vhu. ond B2-Bit-AD -BX6 3 Conee 0810
dorker wad, wrih tac G St AS=ND ‘ Also to\locted @A
9 Vory ‘RN'&\OM«’Q Sand , ~SB02- " Sf»‘i* at Crto!

I PROJECT Cévmoa Acp BJ(kﬂ(wmA Tav. ["°LE NO. SB-OZ



' HTW DRILLING LOG

HOLE NO.

, / SR-02
PRSIECT INSPECTOR . SHEET 3
Cc\n\ov\ AED Bae'(c\iwaé 1“0154: o K)“/W éé[m‘/t o & seeers
! I lnuo oCREENKC |CEOTECH SAMPLE | ANALYTICAL BLOW
EV. DEPTH ! DESCRIPTION OF MATERIALS RESULTS OR CORE 80x NO SAMPLE NO. COUNTS REMARKS
c. b. ‘ c. | d. e. £. Q. h
- <l a5 ab —
— T St e ~0010 q —
o~ —
I\ ——E had ' Cemended ealidae |e7e« f }
W' ke o deillig cutings =
—— gk weddiskh White —
] dw L
] doseviating —
12— —
B2 /0 sey o e, | =23 —
] i & {Y Clay S« y \ow P\;,ﬁ/) X o —
Tt dey to wmaisd, \fg\« veddeshwhite P""_ﬁ —
1 \zaw voddin g, witha R2-BH=Ap 2 Tome =0%20 —
E tace 18 Sama Veyy (-M-S\e«\mé HS"ND —
- I —
g = R =
\s— =
lo—] —
n— —
— L, sitey 4 £, ( N=\4¥ =
— | S cldy  weddu- YY) tay - w L
— plasiey h‘a\n-(‘r«(&.’&k bian, dey . CAN 3 Ree= \2 —
‘ B2-Bu=AD Ta, = 0832 —
— o w.sﬁ W”\" (IQ‘\’ -(-n,,e-‘syﬂu/l ’B 6’ daa © I
— Sé“é. \/(5’,AlD K Y Alsg collecqc X QA —
\a_ St 3¢ (820,

l PROJECT C&vmov\ AGB Bz«kgwmé Tav.

‘ HOLE NO. sB, 02



HOLE NO.
HTW DRILLING LOG ) S8-02
PROJECT INSPECTOR . SHEET I_‘,
avmon AER Backaiound TFuvestigatisn Q—'/M" . M of b smeets
[FICLD SCREE&’ING GEOTECH SAMPLE ANALYTICAL BLOW
“LEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO, COUNTS REMARKS
a. . b. c. a. e. f. Q. [a%
™ ] (_L, Same as 2bove 6
— - SBo2
. - 0020 5
20—
3 2l—] §
22— :
: P — -
: _ CLISC ) §:]‘(-’ c\é\, W;if‘f\ Wiy “f N-= L‘O :
' _— Ccla A\ '
E T ‘(N\( ‘SQN(\ Sé\\(l or <Y a -SMP\ Et( = (q ! E
: A wednon dwse or sHEE| doyts WD 20 | e = 03U ;
: Tl heatsa, Tight veddish Yotawn B2=N :

[

s D 20

s

A
lllllllllllllllllll

N
[\

N

Sy g d
<m C\Qhﬁz, AY\/ ) ‘i&\’( NC‘d(S\\

N

2

llll!lllllllll\}lll|l|i||

RN IlllllllllllllllllllllllllIIIIHIIIIIIIIIIHIllll'llll!lllllllllllll[llﬂllllIIlllll'Hll

. BH= CAN-BK6 Ne\sY
White | with compnfed peses | B27BH=AD < iy . %
: (cstibhe) | snD SBo2- Rae = %, ga00

: [ erosect Camnsn A ER Bykﬁw,c\ Tuav. | woLe wo. SR-02. :




cnencesmerma .-

HTW DRILLING LOG

HOLE NO.
Y ‘78’01
PRCIECT INSPECTOR . SHEET
Cawnon AR Buack agound Luvastispion Q—» H" [AP&U{, o b seers
= = FIELD ScREENAG lezotecH SamPLE Inavmica BLOW
LEV. DEPTH DESCRIPTION OF MATERIALS RESULTS (0P CORE BOX NO | SAMPLE NO. COUNTS REMARKS
c. b. c. a. ; e. f. Q. h,

— SM, Sime ss aloove. - 06029 S4FS —
24— —
30— —

- —

- | L
e st A3 —

: be(oms \AUAAp J(l“b\ﬂ \@WA :
_ T o dusecustion S
R —

- —
33 4 . —

— eddrl vrown with Cemtwtef | R2=BU=ND _’?": \0 —
— W = 0‘1] I—

| preces HS=ND <1 s -
34— —
352 =
36———: —

] ok —

O=-A -
3 ! J(;\\Aﬁ Qﬂue,s €s Lﬂto\.\sn Qasey —

PROJECT (ém\bv\ A€B Bwksuw‘é Tuv. HOLE M. SR gD



remenssrsceonn

! HTW DRILLING LOG

HOLE NO.
/ 656' 02
PROJECT INSPECTOR . SHEET
Cévxvmvx AFB Backc‘(o»mc) _'L’\VQS‘\io@ﬁbw Q-/}M of (0 SHEETS

%@

-SR42
-0039

]FICLD SCRE[NII% GEOTECH SAMPLE ¥ ANALYTICAL BLOW
£LEV. DEPTH DESCRIPTION OF MATERIALS RCSULTS OF CORE BOx NO SAMPLE NO. COUNTS REMARKS
a. 3%0 c. d. e. f. Q- h.
SM . Sowg es alogvr CAN N= 50+
' d Rec = &(\
R2=Bu-ND RV 6

L

Teme = 1025
N1 tuagn Sév\fl!
Yecoweq, & \‘\G«\QP&.

Rotton. o \oom,:) » 39.0'

llllll IILI'HH

N = &
Lo b

<
w

i

IllllHlI IlII'llll'llllIllll

=
U

I

’lll

ILIU

g
<

=
2

lll!'llllll[ll

$toP 1611 (M3o
GYAN«:(\ 7'“}"1—]

IlllilllllHH;HII'llllilll!lIIIIIIIIIllllll]lll'ﬂﬂlllllllllllllH'HHlllH‘IIH'HHIHH




DISTRICT HOLE NUMBER
HTRW DRILLING LOG Owmaha SR- 03
1. COMPANY NAME 2 DRILL SUBCONTRACTOR SHEET SHEETS
\/\/oddwe(é — C\YC‘Q éouﬂawey‘ E\AO{\NZQN no, | oF
3. PROJECT 4. LOCAT, ~
awnonn AER B.;cquaw.é —vatsﬁgaﬂon d‘:vmov\ AR, Neyw Mexico

5. NAME PF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

QX Sav\c"\qz M E
7.52Es AN TYPESOF ORLLING | .25 " 1.D, hallow, Stom 3Ry | 8 HOLELOCATION
AND SAMPLING EQUIPMENT 3" <taml Aol split Soson \Ne$+ pPefwe fer o—@ Cavwwv\ AF&

9. SURFACE ELEVATION
$294.10 feet sbow MSL
10. DATE STARTED 11. DATE COMPLETED
—1-15 -9 | 1435 q-15-97 [ 1¥55
12 OVE N THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
MA NMA

13.DEPTH xf/\u.uao INTO ROCK 16 DEPTHTO Iw\ma AND ELAPSED TIME AFTER DRILLING COMPLETED

(A M
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

10 fees A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS 7 o »] OTHER(SPECKFY) | OTHER (SPECFY) | OTHER (SPECIFY) | 21. TOTAL CORE

3 TA L 3000 BRY Hesttides RECOVERM A «
22 DISPOSITION OF HOLE BACKFILED MONITORING WELL | OTHER(SPECKFY) | 23. SIGNATORE, svem'n-
Cewryt - Lowtowite Qfout Vv’ m )D\ v
. » [4

LOCATION SKETCH/COMMENTS Si— 03 is ~1850° S of W gate SCALE:

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

€°I' £ a‘?‘

W

P tec '(c\»(( .

PROJECT C Anndw

A€B B;eksfm..a 1“\&51‘59“0%

!-;OLE:NO. : S:B‘: 0 3

ENG FORM 5056-R, AUG 94

{Proponent: CECW-EG)



HOLE NO.

SB-03

PRCJECT

INSPECTOR

T e

SHEET 2
oOf 3  SHEETS

Quhown AFB B“k,ﬁ(wwé _IK\RS'\'(@-KAV\

FIELD SCREEN»£ CEOTECH SAMPLE ANA’LYTICAL gLow
LBV, DEPTH DESCRIPTION OF MATERIALS R[SGLTLTS OR COREE.BOX NO SAMP:.E NO. COU:TS REM:‘F-?KS

- v i i S+ | { CAN-BLG START 151 1¥3% |—

! C L) bc\{Y 0\3*1 y W‘&\AM‘% &S— BZ=BU=ND . SBo3 \( N(Uwé\*—(x —
T s stF, low plesticve dislh 000! o =

T Iorown with ey fine-gored | HEZAD W Twe= i3

— 5%3 —
= =
| = =

; - CL, Vv‘aéfu“ 5*\“, SAvnt A5 CA ‘2 < :
A slosve with e fo some N _E—Qc‘ e —

§ —_—t Vu\{ e 'sfehbé Sawd R2:=8H:=mp _ BKG (a ((\«w.a' ll(’% —
| s o | | =
= - 0005 —

= 3 =
A -
|| =
—E blcowas \cght ve d&shh browm | E—

T bised an il Catirgg —
11— —
= VRN =

4 fli(fg 6'(¢7 i mé:wcj;q.fxc (AN |5 = 2" =
— 4o sS4 o plastie ) oy o i — ——

—E praise l\"s\«( vf:c)é‘s\’\ bovasn with RZ-84=nD -Bk6 4 Toe = FG I —

= tece e L - arted Sawd ~ND —
A 1 s -SR03 - —

- \ —

[ 702 Common AFB Barkqme@ Tnv. | e Sp_py

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



HTW DRILLING LOG

/

HOLE NO.

SR-63

i
llpq £C A SHEE
! 20} 1 INSPECTOR - HEET 3
I{ dh\hah AFB Bat‘(c\hwu.\ —1"“&5'“0@1“\'\ '\L/WW OF 3 SHEETS
] [FIELD SCREENQF[ GEOTECH SAMPLE ANAL’YTICAL BLOW
TLEV. DEPTH DESCRIPTION OF MATERIALS H RESULTS QR CORE BOX NO SAMPLE NO. COUNTS REMARKS
b. C. a. e. £. Q. h.
— (L, S 2s >bew. 00
. \0 2
[0
— 7-15-
= Roteoe of Ioow\j & ! 5P N s
— Gronted 16777,
H—

< & = oy )
IHIIIIHlILIIIIIIIIIHIIIH

HIIIHH|1IlllIIllllJllllIlllllll'llll'

ps}

Hl‘IHI'IHllllll'llll'llll‘llll‘lIll|ll|IIIIII|HII|IHI|IIII‘HIIIIIH'HH‘IIH'HTI TTTT

\$—
\A E

| eroueer Covvone ACR &écks(

owwd Ly,

HOLE NO. SB_‘ 63



DISTRICT HOLE NUMBER
HTRW DRILLING LOG Orab T
1. COMPANY NAME 2 DRILL SUBCONTRACTOR SHEET SHEETS
oodward = Clyde whwe st QV\O\W‘?«‘M | o b
3. PROJECT 4. L
Comnon AFB Rockaomnd  Tuwstipption Cvnc AP New Maxico
5. NAME OF 6. MANUFACTURER'S oesncuum OF DRILL
IJS:‘I;; b4 <E;>TB\¢\<:\A¢Z 2 /1" 5]
7.5ZesAND TvPesoF DRLLING |4 25" T1.D. hall At au 8. HOLE LOCATION
AND SAMPLING EQUIPMENT IV 4t el <plit Spoon We es+  Prewmeter o‘f' Cavmov\ A FB
9. SURFACE ELEVATION
Y24, 0% oot abow MSL
10. DATE STARTED 11. DATE COMPLETE
1597 [ 1215 715-97 ] 1420
12 OVE N THICKNESS 15. DEPTH ls)aounowxnsn ENCOUNTERED
MlA
13. DEPTH lu.sn INTO ROCK 16. DEPTH TQ WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
A
14. TOTAL oepmor 7. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0 feet A
18 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL Nuuosen OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voc T MeTAS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECIFY) | 21. TOTAL CORE
SR By bovo] 7000 TALITORN Restictdes] L RecovERY/MA .
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23. SIGNAT! SPECTOH +
(?m!,»(- Eqm&c gaﬁ /B 7 T ugv\ )EL M{
SRB-04 is ~ 2906° S ofF W 4e . !
LOCATION SKETCH/COMMENTS 5 qu BT RN g SCALE: 1z 54!

........ (-

Ptv:w\t’nv fewct .

¥ f H(é \'vx“s .

ceepennan S

“PPS#.!.& *o ‘°¢

PROJECT Ca\w\ov\ A€R Backo‘(omé Lv«sﬁﬁa‘\'co«\

HOLE NO. SB’ 0 L‘—

ENG FORM 5056-R, AUG 94

(Proponent: CECW-EG)



HTW DRILLING LOG / "ot
INSPECTOR A . SHEET 2
p%ﬁhbw Acs BDC((S!AMA 10\&54(4\31(5v\ g»/w ?{W of {p SsHEETS
= ’FI[LD SCREENINy CEOTECH SAMPLE ALALYTICAL BLOW
LEV. DEPTH DESCRIPTION OF MATERIALS H RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. A b. Y ,\>“ c. a. e. f. Q. n.

v AN : CAN-8YG START 771597 vug

— (L, SHKE, (o plstic, do ) —

— “&guk ‘aio:m\ wlt\ﬁ fM,W—‘\, (me B2= MD - sboly ‘0 )V(L(us)‘gé —
B O . WS> 4D — 0001 Rec= 1y —

T loecome s \ight veddah vhite) had, U0 | Taee = 1220 —

] wifla -‘wch Cosvse Sond ond Line B mot submit =
’ T;— SWQ\ FILL) Sd»—p(t. Lo av\a\ys.'s ) :_
2 —] —

T (Ly Sapa a< dbare, except () g==3‘%" E
: 1 feddish biown (AN ec , =

E — BR=Br=np _ X Tz 1226 -

- Hs=D BkG DA wet cubpit [
— -9 Sauple B awakes —

: - \ Bt | g s -
§ T T T vy SR, New - 0005 —

= = 5 —

i - P‘kS'U< ' érq N Nt\&isk ’\ﬂ‘m) —
‘ 5—; ippRacs Cd\m}o&c‘hc\ (F’.lLb) :_

; b—_-__. becones ‘IS\M veddash Lrawn ; ;
: T lesed o dvilt “"H‘\"SS - :

| 3 =
: K_ECL sty ol 5 do N= 29 —

5 Ty sy clag s 6E ) dow o =29 =

: — f\ss-ﬂ':c ) 4(‘\( ‘o sleghtly st Rz=wp CAN Rec= I —
: — 1139\4 reddish  lovaun wifln ~RX G Toawe= Y0 —

— prechs of vhig US> AD a1 —
44— -5B6' - —

= 5 =

PROJECT C&“‘w A€B Bwka‘wwé Ty, I HOLE NO. SE‘OL*’



; HOLE NO.
| HTW DRILLING LOG $h- o
P INSPECTOR \ . SHEET 7
ANNO- AGB Bbekqu\mé j—wes«:;m(o\,\ L/W . 5(}1&,]{, oF C SHEETS
~ =~ IFI[LD SCREENINGH CEOTECH SAMPLE ANA‘VTICAL BLOW
LEV. | DEPTH DESCRIPTION OF MATERIALS ! RCSULTS  |OR CORE BOX NO | SAMPLE NO. | COUNTS REMARKS
a. b. c. d. e. . Q. .
— ¢, Same ds dbove —
] - OO \O 2 —
Yo -
\ — -
= -
12— ——
\3— . —
] CL \ Sant 25 é‘oM y Wt ‘(‘\ “$nce 2 )/: 6"1 :
] €0 Somc Jeey 'Ght— 3"&\«/& %and Ei‘cz (5 " L—-_
- R2-BU=AD gy | Towe= 120 —
—]— —  —  —| Hsap ——
\ cL ) ‘va-' $‘“H:) Low plastic , 2 —
__—_—— A"*{ ' \73‘«4’ v!AJlg\r\ \OIM € —
] lié‘v\-( veddish whiﬁ, wi "(r\ Same n :_
] Very e -Sch\ sand —
{5— —
_ —
e —
"h—] —
= =
L ove . with —
7 1S3l AS & L W twce N= 29 —
— Sond (AN 50 Pec = 20" —
- — | Bl=B2:=nD ec = —
—f el siltq c‘ey )é«f.’&(l, wa\wu\& - Rk G- Tae = 1300 —
Ty to wast | yedbgh lotawm We=np i Nss coNocteh QC -
\?\ ] dupiiate 3¢ R0

] PROJECT Cévmo\'\ AER B&ckﬂl«-\é -‘1“‘/‘ ] HOLE NO. SB-oL{—



| HTW DRILLING LOG Rk
ct:C,.::\Lw AR B&k\:‘,‘““é 1»;«54*091'\5“ INSPECTOR QM——W % L‘ Z:EE;) :EUS

! ] ‘rmo SCREEBING |GEOTECH SaMPLE | BNaLYTICAL |  BLow
ev. | pEpTn | DESCRIPTION OF MATERIALS RISULTS  |OR CORE BOX NO | SAMPLE NO. | COUNTS REMARKS
c. Lo b. c. d. e. f. Q. n.
1!
T CL, Sowee abave
O 7 “SBOY | 2
= - 000
- 0 0
20—
2(—]
22—
DB_T—: WQA\M» 5{) %\
T (L) Same o5 ooz | light 5 M=\
] W&(\az‘a ot MHL& -?R!S of Rec= Ig"
T dywkee &L 3\,\‘('!‘— (21 dnd s >= Tawe = 1308
T Vany S - 3&(\»«\ Sand B D 5

ﬁ

Hs=nD

with Ceymonted chunk ot 2.6

R

\QQ(owvs heede c\v\“*\a of
~ 206"

Y
<

lJlll‘ll_lllllllllllllllllllll

llllllll’?

Gl 3202
SM &V\SQ Aw 16 W3t \6\/\«" ( U
e c\(\ léb\ ‘0‘6"“" ) AAN ‘ftm—l«,A CAN — Lm K(C— ‘ l(lx
Tawa = 335

! PROECT Cawnere  ACR Bbckﬁuw\é Tav. , | voue wo. SR- oY

.
lamramesmccwcememmre—esameemamm ot meeeehada— o csememe-memmmmmemeema————

‘”"r

R




| HTW DRILLING LOG S o
C"CJJ;;T““V‘ AfB B“kﬁ‘“"é 1““"5"‘\3*““ o Qr/w %W Z:EZ Ssncus

I lnuo ccreenand |ceoTeck sampie | AnauyTical BLOW
cev. | oepw DESCRIPTION OF MATERIALS . RCSULTS  |OR CORE BOX NO | SAMPLE NO. | COUNTS REMARKS
a. b. c. a. e. f. Q- [

E R2=RH=np Bk G 52
] Us=nD -SB oY 50
- ~0030
& )——: 1 AVAVA\//\\/ e N ™ /\\_&K R
3 = b“ev—«s-i‘wrcle:——qlv:;”""{
3) —
33 SM 5'2\( sand dense hacd A"l BZ=BU=AD < R 0] ‘g‘, (
¢ (A-( WAA sh w\\ Loy Covmented ns=nD _ e = 345

(C)\t C‘\Q\

ap 4o 0 copne ‘st hae der
(0 |

“\5 a'* ~ 3—)

lllll’IlH'iIIIIHlIIIIIIIIllllllll‘lllllllll'llll
llll‘llllllllItflll‘llll]ll!llﬂlllﬂll'llll'llll||lH|H|IIIIIIIIIII'III!'HHIIIH‘IHI‘HII

L

PROJECT CC\“M“ AER &ack oned j—«v. | HOLE NQ. s&__o\_‘,



HTW DRILLING LOG

HOLE NO.

SR-0Y

I PROJECT

SHEET (D

of {5 sHEETS

| Cannow A€ &vkqw,é Tavesti aation e &L/W 6110%«1”
!

FieL g t A W
TLEV. | DEPTH DESCRIPTION OF MATERIALS I[ : Dnzngﬁzm gpogggg ;orprtg SAMPZ;ICNAOL. covnts REMARKS
a. c. a. e. £f. Q. h.
8 fret
] R2=BHR=ND \o+/, o N= \do+/ ¢
; Tm: N-md
Re{—]
—E Blaw count P““”U'"
— Wcvessed L‘{ “\‘“‘Q
- L) P‘us N \S‘f‘fd% d
( >___ W
- \6‘,\& teddish ‘O(O\W\ , Non- (Q‘Wn'frl. an U —Eu ‘:—?‘.Lﬂg
] Wey Cmi-gared H;:ND i,
- Y2
"3 ' - 597
HRattom of boring 2t L0 Swp 16T 1420
— Grawted Tl

=
liIHIIHII

&

=

HI'lllllllll'llll'llllllll

xR

)

IIII|IIIIIHI

llllllHl.IHI‘IIIIIHII'HIIIIHI'IIII IIH‘IIH'IITTIHIIIIIH HIIIIIII llllllllllllll‘illl

I roxet Coyn AER Backaru.d v,

| woLe wo. SB-0Y4



ot

¢ Qo' E

s

HTRW DRILLING LOG | ™™ Ol =
2 B-04
1. COMPANY NAME 2 DRILL SUBCONTRACTOR SHEET  SHEETS
00dwacd - C\yclo. ownthwest Ew@\«euhﬁ oF 3
3. PROJECT 4. LOCATION
Gownon AEB  Bokagaad T awsti pption Cavnon AEB ) New Maxico
5. NAME OF DRIKLER = 6. MANUFACTURER'S DESIGNATION OF DRILL
X SQ\A th’L % 5
7.S2ESAND TYPESOF DALLING | 4.25" TP, Wollow, SHewa 8. HOLE LOCATION
AND SAMPLING EQUIPMENT <7 cAaanle >t <pdon s+ R {IWwmeteyw 0‘(: Cévmm\ AFB
Y 9. SURFACE ELEVATION
42R2 . T feet sbow MSL
10. DATE STARTED 11. DATE COMPLETED
1-15-97 / \14%s 1-15-97 [ 1210
12. OVE THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N /V(er
13, DEPTH oaﬁo INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N
14. TOTAL DEPTH OF HO 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
10.0 ’(}eEle r
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS vOC 1 weras OTHER(SPECIFY) | OTHER (SPECFY) | OTHER (SPECIFY) | 21. TOTAL CORE
3 boto]1000 TAL [TOB\ Pesteci des | RECOVERY] o
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER(SPECIFY) | 23.SIGN SPECTOR?
Cewu»t -~ lgm«gnqs ggw* v - W : %MI
LOCATION SKETCH/COMMENTS  $B-9S is o300 s of W gate " scae " 220’

W Revalter fewce.

etemccnccemetcanpacet eyt atnqraassap et stepannanyrenan Nteeecapecmrcpaccoagaaaasqrtsmrapreesapanans
. . . . . . . . .

L (T

.
v

;G‘v.l eecee

PPN 0, N PPTT JOPPN
EaN,

vedecesed

.\\.:\EI{'Q(
X... eeea

.

.

aesceqeanccapvaanayl

ek pec

...w

asedecsscdeconcobesanabiann

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

PROJECT

G AFB

Backsuuv\A -IV\\R&\:Q;’{:M

HOLE NO.

SR-05

ENG FORM 5056-R, AUG 94

(Proponent: CECW-EG)



HTW DRILLING LOG / " R-05

=35JECT INSPECTOR W Lﬂ“ , SHEET ) _
C?m\ - A(;B Bkkgd\mc\ ——L\VQS*FSST\M . ] OfF 3 SHEETS

FIELD SCRE(NINC GEOTECH SAMPLE ANALYTICAL BLOW
TLEV. DEPTH DESCRIPTION OF MATERIALS l RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
c. a. e. f. Q- n.
<. A b. CC
Yo, s R St CAN-BKb SaRT 71697 |
SCLy st gy Wiy 068 L o e ~shos (13 W Bblons) = 39
— P\)sﬂtu) Ah( y Ve sk -bioww) - 000 | _oan
‘ I Ge- | Hs=ap Rec= W
: — with trace 1o Sone Very M 26 Taw = LGL
1 — 3@.\/\9/3 Land :
\—
2___._

5
] C\.) hQ(\-uws’hgf ‘o SN 3(.,-(0 Mdt'S‘t, q Mo —
T Sewme as 2loove, witl Yace CAN o= ¥ =
—"_: \Ic(., (w—sraNoA Sand R2=BH=Ap R q Tine= 00 E
\(/ { “Q;ND 'SBOS E——'
= o005 | % =
= =
___:_ becormes \‘Q\M w!das\\ b E—
= beseh o deilt kg 6 =
= =
= N =
—_ Wy ¢ 1 . —
3 JCL lw\ZA.uh S'C(C, low \N-(:e) ( b V=16 —
S © i\ AN Ree= 17" =
1 A(-( —~a \wcﬂ’ l‘&k{ eddish e¢ = —
] bmw\« vo'lk P}((\\tf d'('\ Wh:*—( K‘Z:B}hND _—g\(() K TW: \20—] E
0\—:— Hs=nD -5B05- Also colMected =
- T e L\f\um at —
_ %\_ \O‘ . —

| erouect Cé\w\d\\ AEB &kkg‘(ovmé T, | | woLe no. SB_OS

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



HTW DRILLING LOG ) " SR-05
Comon AT Bokaned Twesiton | W, Yletdy o3

' ‘Fl[LD SCREENIr\e GEOTECH SAMPLE ANALYTICAL BLOW
LEV. DEPTH DESCRIPTION OF MATERIALS RCSULTS OP CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. c. d. e. f. Q. h.

CLy S3e 95 aloove
- 0010 |

S

Rotton. oF ‘ooﬂvg wt 10’ SToP 1-15-97 1210
Grawted T1-16-97.

-
.

<)
b bnbeodedo

=

HII‘HII!HII'HH llll'lllllllllillllllllllllll

,__
(Oa]

=

=)




HTRW DRILLING LOG  |[™™  Owmal, R 0b
1. P AM H ACTOR HEET H S
Woodwacd = Clyde S oo st Eugineering Y

ECT

waomw AER Bbckqwuul j—wk»s« 431-»\

4.LO%;ION ~
waan AR | NMew Maxico

5. NAME OF DRILLER

Alex  Sounchez

6. MANUFACTURER'S DESIGNATION OF DRILL

{ME X5

7. SZES AND TYPES OF DRILLING

8. HOLE LOCATION

Sourthwe ot PQf\mg-bzc of Gavwon AER

y 25" TL.D.
AND SAMPLING EQUIPMENT %m%%

9. SURFACE ELEVATION
‘(ee'\' alao\n MSL.

$2¢R .S
11. DATE COMPLE

10. DATE STARTED
T le-a7 | 1620 7—15-917 lo4o

M| A

12 OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
NIA
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

4. TOTAL DEPTH OF HOLE

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
10.0 feet M A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voc T  wmews OTHER (SPECIFY) | OTHER (SPECEY) | OTHER (SPECIFY) | 21. TOTAL GORE
3 0016[1000 TAL| B0\ Pesticides] RECOVERY4A %
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23. snums%%/{{
(vt~ bewtowte Afosad v
T n T < 7
LOCATION SKETCH/COMMENTS SB-06b is ~ 600 S of S pecimetue SCALE: ,
fence cornee ¢ 1‘* Eof W pu\m«f &m \" =20

.........

..........

. 4 . . .
. . .

. . . .
| . . . . . . .
. o . . . . . . . . . .
. o . . N . . . . . . .
. o . . . . M . . . - .
N o . > < . b v - . .
i o . . . . . . . . B .
bt . . . . . . . . .
It . H . . . . .
. . . . .
.
.
.

. :
H . : :
. 4 . H . . .
cenen N 2 -~ H D S S, H s [ - PR
0 d 0 ¢ $ H
AR S R : ) !
: . : . . H .
H . . : : .
H : H H : . . .
H : H : H
...... 4 - ) 3 A 3 3 peeene 3 faun
H . H . . .
: H H H : H
H ’ H . . . '
H . H
: : . | : : . :
eee IO
: : : :
. . . H . . H
H : ‘ .
H ; H H .
. . . . :
POTOR PRy S-SR DI UL SR SN
: . 0 h : . : . f
. . . H - H .
. : . H . . .
. : H . 2 : . .
H : HEW) H . . : :
..... N ’ .~ 2 2 P o 2. . ' 2. . Meve
d Q b i ‘ thads 4] * 0 N
‘ H . J H . H . . .
. . . ] H . . . . H
. . H 4 . : . .
H H s L. 3 H . . :
i : h : . H : H
""" “ * . hd " » - » - r
. . . o . H . .
. . H )/ . H . .
H : . H .
¢ 7N
H H . o . H .
. ) o & o v
..... . camanp PUUSS S
. 1 gl v
. H
A :
H H
.
S e T T Tt RS RS SUBRR S
¢
ML
:
.
..... Wl IY PO PP A
i
:
.

PROECT Cavmon ACB &qu{maé

IAWS«(q«( oA

’-;OLE:NO.: 58: R () b:

ENG FORM 5056-R, AUG 94

(Proponent: CECW-EG)



| HTW DRILLING LOG / ~SBosb

'c':x\ ECT INSPECTOR A . SHEET ‘2
CE‘\{\V‘ on AEBR Bech\\,(oawc\ -IV\VQ,S*\BQ'“&(\ &l\ )“' ?ﬂAM of D seeerts

FIELD SCREU\IAC GEOTECH SAMPLE Al\lALYTlCAL BLOW
TLEV. DEPTH DESCRIPTION OF MATERIALS : RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. b. c. a. e. f. Q. h.
2\
U . CAN-BKG =1 H597 020
CL.s Loy, Wedne st.B€ ART
VSt e, b, | BE=AD “spow | @ |-t
lev plasticy Sy | Ted8U™T Diam, - 0001 R,;p."
¥ Wy fw*sﬁ%'& Sand HS:NB g Tame = {022,

—

N

TTTT llHlHll\lllllHl!

w

Cl‘s;,... »% é(oﬂv( N=37

CAN Reo2 11"
Te= 1030

_ p3
&\(6 A()‘a (v”?c{c:( .QC' ‘
CL\ 9’\“{ C\;Y) S‘(l(c| 41»{» ‘Nv “S&)b “,\ dh)o"dé'ﬁ‘ > 3-5.
\es«:c, \ogat veddash blown to

lrginet veddish White y with 4827 sar - 0005
ven, Cane -3&»,,& {and fq

Rz=Bit=A4D

S

Hs=1ppr

3T

NN

IllllIlll|l|lllllll|lll||ll!] IIll‘lIH'HHlllllllLU.llIltlllllllll

<

A

llll!llIIIIJH’HHIIIH’

CLy mednn s018F, Sovn 25 aloe (AN 2 ﬁ:‘fo"

21038
R2= BHEN O Bke | s e

Ws=nD -SSR o

Q

HHlllllIllIIIIHIlllllllllllllll'llll Hlllllllllllllllll|Hllllllll

PROECT (Caamen AFR Backg\rww& Tuv. | wote wo. SB-06



HTW DRILLING LOG

HOLE NO.

SR*6(

PROJ

E;hkw\ A(;B &eckagm.‘\ 1\/\\105«4!8;4(»,,\

7
INSPECTOR qﬂ—w . 6

SHEET

of X SHEETS

Ev. DEPTH
a0 b.

DESCRIPTION OF MATERIALS
c.

IFI(LD SCREEI’&NC GEOTECH SAMPLE

RESULTS
d.

OR CORE BOX NO
e

ANALYTICAL
SAMPLE NO.
1.

aLow
COUNTS

Q.

REMARKS
h.

(.L \SM o5 E‘ONQ

-00610

3

SY

lllllllll'llll‘llll [1]]

{2 —
13—

% =

Hllllllllllllllllll

1

lllllllIlll]ll'illlllllllllll

g

BO‘("QA_ d'Q \va;,aad' \O’

step 11597 WHo
Gyonted T-16-97.

IIH‘HHlllIIlll!llllll|IIHIIIII|IIH IlllllIH||HllIHI‘IIIIllIH\HHIIIH']IITlHH (1T

PRI IPUIPI PR PR Y e e L LERE L EE L LS LA bbbt it

| proxcy Cé““,w AER Béfks(mv/é Tay.

HOLE NO. sB‘ 0 "



HTRW DRILLING LOG | ™™ Owah, " he 00

1. COMPANY NAME 2 DRILL SUBCONTRACTOR SHEET SHEETS
00dward - C\VJQ §o«w e st Euqmeenm I or
3. PROJECT 4. L
E’ awnen AER Rkkq\’mwA _-r-thshqa‘hon O(ZQ\A\AO\'\ ACB, New Maxics
5. NAME OF DHILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
lex Sanchez CME %5
7.SZESAND TYPES OF DRLLING  |¥225" L.D. Wollany kaqw ;..3;, 8 HOLE LOCATION
AND SAMPLING EQUIPMENT Y <ok 25 Steal “kkm st DRI wACHR ¢ o‘f‘ Cévmov\ AFB
9. SURFACE ELEVATION
263 b foer dbow MSL
10. DATE STARTED 11. DATE COMPLETED
Tr15-41 | 0945 7-15-97 / lolo
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
A ]
13. DEPTH DRLLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
A MA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
\ 0\ 0 ‘(‘( ¢t
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voc 1 wMETALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECIFY] | 21, TOTAL
3 Lor0[1066 TAL|RORY Pest iles p REOVERTAT
zz DISPOSTION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23. SIGNA E-DWPE%ta [
ewewt- Vewtonite gtout | el g‘ :

LOCATION SKETCH/COMMENTS SB-071is ~ 360" W of S gt
¢ 0" N »€ 35 perdmate :(h(q..

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

7
SCALE: \“ = 20 '

. .
. .
.
N
.
B
. .
. . .
. N
. . H
ceven s denae Aecens $oeaen Socee
. . .
. H
H . .
. H H .
3 3 . 3
+ b} - ¢
. . . .
. . . M
. . . H
. ’ .
M s , H
. o .
. . . N
. . .
. . .
. . 1 -
. ¥ N v
. . . .
. . . .
. . . .
. . « .
b 0 " .
. . . .
. . . h
« . . .
N . . .
..... i 3 r +
1 ) 4 *
» . H .
H . . H
. . .
. . . .
. . . N
. . . .
. . . .
H . H N
. N s H
e " —— )
. . . v
. . . .
. . . .
. . . N
N N . .
. 0 . H
. . . .
. . . N
. . .
. . . .
t : . 3
+ 3 0 4
. . . .
. N . .
" v 0 0
. 3 . N
veveearersaaparssssrecnn
. . .

R

(B‘;EVZ a+§éé*¢

.
g . L

H . . . N N N . . . . . . . . .
..... .-....;......«......‘.....4..-..-...-..\......\.....A‘....4...... R .....4......;..... ...........‘... L Y F P AN P R

S ow*\:\ pw\mm § e

: : s : : : : : : ) T ; : : : N, G :
! ‘. .'7\ HAl ‘. K .’/\ : B . .' : 7\ T X . : : N

Kol

PROJECT Cavw\o,,\ AFB &wksmué Iwest 561 {bn HOLE NO. 3R-09

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



| HTW DRILLING LOG B 07
PR cT INSPECTOR SHEET
CJCQ““""‘ Atb Bxka“’““é I““s*ﬁa“‘”‘ - gl‘ 2 “ %W orE 3 isns
iFIiLD SCREENINC Iu TOTECH SAMPLE ANALHICAL BLOW
Ev. DEPTH DESCRIPTION OF MATERIALS RESULTS 10P CORE BO» NO SAMPLE NO. COUNTS REMARKS
c. b. c. a. ; e. £, 9. h.

] CL sty cla mm‘,\ guﬂ‘ CAN START F15-91 O"W‘;:

: llw f,\&s*(“( ) ].\: \ e A(\%é\\ 'b{avr Kz:B":NB /$K,(7 g Bé(uﬁ&\)i |"f‘ :
. witlh tnce €5 Sowme W fone - - _ ec = —

i S o N WS 50&01 o | = 0950 =

] — 0001 Also Cc((edul &¢ [—
- duplicate 3¢ o-t'". [
2 —
S —E (ly Sant 2s sbove E——

e - o e E
é _: CL 5\“(‘( C‘é1 sk ((: Ao \IQN C N E?( 22 —

: = ke Jdegy ) e voddiel hite |BZZBHeND ~BYG | 37 | Tiwes 1000 —
— (o plosti¢ > -5h07 —

] P Ws lﬂ)w\ 3 =

; - - 0005 -

= 5 —
N =
BN =
| k3 » , =

: . CL‘ S3pae a5 M= 2 —

: ] CAN Y Roc= 20" —
i = Bz=Bh=-np Tama= 1008 [

e - \f\e‘w “Rkb | b -

3 — HS=N —
94— CL‘ sty clh,w&m‘. S-Ua- 4\.‘\— b _ 586')’ —

: —— fo maisk 8“' ceddish bravny L L —

; — W'-, fra2graied Sand —

PROJECT (énm« AF& &)Ck&hn(‘ :ZMV. . lHOLENO 58 d—z



HTW DRILLING LOG

HOLE NO.

sR-07

PROIECT

AWNOn NG Bétkdfouaé Lv(sﬂge‘lm\

A /
INSPECTOR (L-%% .

SHEET

3

OF —S SHEETS

FIELD SCREJ\HNC CEOTECH SAMPLE

]

S

'lllllllll‘lllIllllllllll

&

IIIJ‘JIII'IIH‘HII'HJIIIIH

s

]

ANALYTICAL BLOW
“LEV. DEPTH DESCRIPTION OF MATIRIALS RESULTS 0OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. b. c. a. e. £, g .
— Cl, s3 zs abowe
=R 000 |y,
{0 — ,
1 Rota of lxnr\:ﬁ s« (o STop 1597 lete
— Graed T-1690
W —

HIIIIHI'Illl'lllllllll|llllIllll‘llllllIll|IIH|IIIIIHIIIHHlllll‘IIIIIIIH’HII'IHI TTTT




*‘CG

e sevee

DISTRICT
HTRW DRILLING LOG Ovaa\ny R 0%
PANY NAME 2 DRILL SYBCONTRACTOR SHEET SHEETS
VNao ward - C\qJQ ourhwest  Euaiyeerig oF
JECT 4. LOCATION -~

WO AGB B&\‘O\(o\mc\ 1wcs1 g\nw\ QAWMAN AFB. NQw Nzx?ga

5. NAME OF D 6. MANUFACTURER'S DESIGNATION OF DRILL
)ﬁqx Sanchez 5
7. SZES AND TYPES OF DRILLING LD, 8. HOLE LOCATION
AND SAMPLING EQUIPMENT ?s" stonmlege steel 4alit $patn wily  PREWwete, 5’6 Cé\hm A B
! ! 9. SURFACE ELEVATION
U 4.2 Keet abon MSL
10. DATE STARTED 11. DATE COMPLETED
q-lg-qa ] 0130 1215 -4 [ 0920

12. OVER! N THICKNESS 15. GEPTH GROUNDWATER ENCOUNTERED

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

MA NIA
14. TOTAL DEPTH OF 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

LYo.0 N A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voC T wmetas OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECIFY) | 21. TOTAL CORE

b o0v0]1000 TAL  K0%\ Pescics / RECOVERYW[A %
22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER(SPECIFY) | 23.SIGN SPE .
QX - ™ out v~ W . W
LOCATION SKETCHICOMMENTS SB-0% s ~ 00" B of S gate " scale: vz 20!

N o% s fef.w-ttr '(:va(q

PR

. . . . . . . . . N . .
..... B et DR T R e R ...........-\.-....‘m..... e zates

\ L

P‘l‘l‘w«(‘hr

QV\(Q_ o

. Ny ¢ . : <
. ONTT . . N A

N :
.......... TS Ty .,.\‘......,......,

..... R N i A LA A ALl L

PROJECT (" .. AFR B;ckgmwé _IWNQ(:Q’;KM

l*:lOLE:NO.: $B" o% |

ENG FORM 5056-R, AUG 94

(Proponent: CECW-EG)



HTW DRILLING LOG R 0%

| I ]rmo scngwm(}czor[cn SAMPLE | ANALYTICAL BLOW
“-EV. | DEPTH f DESCRIPTION OF MATERIALS RESULTS  jOR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
z. lA b. c. a. : e. €. Q. h
VoL, sty el me i stif€ CAN -BYL START 1507 0036 |
— y Ty C é‘( ) Ca b 5 . 7 _ |
- \owf)hs«:( , diy ) veddak- brMi YZSVIN SBot- 000 M(bls)= (7 —
— witW sowm vaey sz—awltew\ _ R?(’ 0" —
— T 4isce s HS=AD re) Tame = 07135 —
l — —
= -
= —
3_: SMR :_
: _ CL‘ Sape o5 B\ocvg ~ N=23 —
é = CAN Rec= 20" -
: = “BL | 15 | Tz 0% B
! _ B2- BH] —
: 4— = nb =803 " —
O S g K [y | KO 005 -
- P*St:c, \ig\\f y}fég;h white | ) —
: - A Sak =
| sy =
? = —
: — —
X _—“ SAP_ T_
ML, sandy siley shefb ) dey 3 | M= %33. =
— Vight veddah White CAN Ree= 14" ==
- $2=Bu MG 1T | Tawme=01658 =
] = ND —
= - 1 —
- HS= AD SBO%y -

PROJECT Cenv\o,\ AER Reckj(ou.\é :Zny, » IROLE NO. SB"O%



HTW DRILLING LOG

HOLE NO.

B-6R

=

£ anl\

H$=aD

& A

i

llIlll|lJIl’J[IIIlHllllllllllllllllllllll Hlllllll

SP,SM’ roo(\xl 3’;&)‘\ s with

stk - S]({-( Saed \M(A:..-- clhsz)
light veddish Ygmnn

o wmacst y

woAl White pwkes

A /
PROJECT INSPECTOR . SHEET 3
(*\\M\dh AFD Récko{owm\ j”\WS"fqé'“A" Q/w Wj OF SHEETS
d = ‘FI[LD SCREEN"“ GEOTECH SAMPLE ALALVTICAL BLOW
TLEV. | DEPTH DESCRIPTION OF MATERIALS ROSULTS  |[OP CORE BOX NO | SAMPLE NO. | COUNTS REMARKS
b. C. d. e. f. Q. h.
— Uy sifty cag | sy o maist, —
T lighs vaddesh orae witl wey (o~ ~001l0 t —
6 — %QMA Savd N
W= —
E -
2 — —
= SMR [
13— i ( P
E N\L‘ §.\-..A1 g:‘& y ‘.‘3\1\4 veddish buw—\ M w N:_ P 4 )
— EAm Rec= 19"
B2=8h-npy R | ¥ | Time=0%0%

)¢ 2
(AN 33 :{— ;?; Oh
Ce 7
G WS- ad

TIHIIIII‘IHIlllﬂlllllllIFIIIIITIHIIIIllll]lﬂllllllllll

] PROJECT Cévﬂ\dv\ AFB &ack&(qma -l“V N

I HOLE NO.

SR - 0%

e e



ammereenmane

HOLE NO.

SB-0%

P 220IECT

INSPECTOR ‘ , ![

Houl

SHEET

T

oF (p SHEETS

: Camon AER Backgwwc\ Tvestsoption

i [FIELD SCRE[“NG GEOTECH SAMPLE AN;\LYTICAL BLOW
TLEV. | DEPTH DESCRIPTION OF MATERIALS . RCSULTS  |OR CORE BOX NO | SAMPLE NO. | COUNTS REMARKS
a. b. C. a. €. £. Q. .

" ] SP \ POO‘{‘( g»M SAA) Wt\\‘u».. < % \\ —

1 dewse \ ({{\( g Waoysd, \ia("‘ veddash 80 I
_E bBeown \ 'waz— d with tng - 0620 —

— % silx ¥ -
20— ?
2(—] -
';L—E I

- :

- =
PO 5P, panly goded oua, Sive nscbave P YA —

T swk i sk Be=BH=AD Rec= (0" =
P Y NP3\ a-d /\"‘MX Mo 4D . Tame? 0832 —

:Wt‘, WSAC“SQ! Ah{) °\ —
PY— \"Q\M coddish white | Cewanivd -

E (_(a\fe\«q) ) '(.N‘Q -‘Q\}N & —
G _E N N . \/z R YT —
-L(a‘;_- —

— —
D —] -
D% — ) —

- a Rec= ¥'/6" —

= '&.”\ »n s ' E

PROJECT C-Bv\v\ov\ A(;B Bédkatouwd 1“\\’ . ] HOLE NO. SR’ OX



j HTW DRILLING LOG / " R0t

NZE:;:\“W AF!B B&,ck&(mmé 1““‘-5?‘.3&“”\ e &)f'%,6wlf Z:mé ?HEEYS

]FIELD SCREE“NC CEOTECH SAMPLE GIALYTICAL BLOW
LBV, DEPTH DESCRIPTION OF MATERIALS ! RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
b. c. | a. e. £, Q. h.
A
SM, SKme s above CAN | N= \B2
B2= A -ReG | [ Rec=2t
- SRo% = 0853

Wis= a0 —6030 | V0¥

SP-Sm, paocly apded sad o
§:‘(-7 Cé“é‘ deunse ) c(w, To wetst,
light veddich bra ) $oc-gaed,
WOA- Cewented

|Illl L1 lHI|HlllHLI'IllllllllllllllllllllIII’IHI

3\
R
Ly —— P -S M, Sama 35 above \ 2 NRIT
arh " o\ 522y A"’:\_ BZ’BIHLI) 3 Reee 10" lo"
) Cmanteq diy X Taa= 09067
\;3\« codish ke (elicee) VO HS'ND 10df o e 0

W
=5
Illlllllllllll

0

IllllHIl]IlII|HlI|IHI|
Illl'lHlllHl‘IHIIHH|HIIIIIIIIIIIIIHII‘IIH HHiIIHlIIHIHIIIHIIIHH‘IIII'HH‘Hll




; HTW DRILLING LOG , "R 0%
%CHJJZ;nuon AR Béc\( &(b\-hA :(*\\MS\'\A-)*x‘M e Q"W%LVM Z:m@ gms
[

lFI[LD ScR’fENlNG GEOTECH SAMPL[! ANALYTICAL BLOW
TLEV. DEPTH DESCRIPTION OF MATERIALS | RESULTS 0P CORE BOX NO SAMPLE NO. COUNTS REMARKS
. b. c. | a. e. £. Q. h.

<3 SP\ PoacL, 5(>JaA Saaq, dewse, 23 N=(3
Q[W o waist y leght veddish (AN Ree= 20 "
peown | Gint-gorady won- | B2Bltnp 30 | Tawe= 0920
Cormanted  with de?ofsnf' -Bk 6

\4 S No

%

HH[IHI|IHI Illllllll

-5B0% | X

- 0040
33

S

Rottam of lodrAQ at Yo' StopP 1-15-97 o0
Growted T-16-9

£

llJlllHlIlllllllllllllllllll

-
rJ

=~
I

<=
£

Illlllllllllll

-
==
!

]HlllIH|IIH|HHlllTIlllHlIIH‘lllllHlllHH HIIIIIHlHIIIIIH llHIIIHlHIIlIIII'IIH

lIl'llIlllJH'}Illlllll

s
1

PROJECT Cém\w A(:& Reck ound Tuy. IHOLE NO. SB‘O%



.
H
'
H
’
-
"
'
1
H
H
seduas
"
‘
«
’
.
)
cqesee
H
’
.

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

...WQ.

eseetescccsrananitannan

DISTRICT HOLE NUMBER
HTRW DRILLING LOG Owmaha SB - 09
1. COl NAME 2 DRILL SUBCONTRACTOR SHEET SHEETS
oodwacd - Clyde uwthwest EM\W“\M oF 2
3. PROJECT 4. LOCA
a\nm AGB B&kmﬁnA 10\\"25 ge‘“oh C:vmow A?B NQw Mlx\ (o
5. NAME OF ER 6. MANUFACTURER'S DESIGNAT'ON OF DRILL
Kbhs  Souchen CME
7.SZESAND TYPESOF DRLLING | 4,25™ T.D. Wollow Sfepn ow 8 HOLELOCATION
AND SAMPLING EQUIPMENT 3" stavbkas Steel ?Lt* spesn Wes+ bet.\zmm_of_ce_w AFB
9. SURFACE ELEVATION
U280 43 foer show MSL
10, DATE STARTED 11. DATE COMPLETE
‘l-lb—"l’ll 0145 -16-97 f\oog
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Nl A NIA
13. DEPTH DRILLED INTO ROCK 16. DEPTH TC,> WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
NA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
5.0 feet N[ A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS ) T wemas OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECIFY) | 21, TOTAL GORE
o) RECOVERYyfy
22. DISPOSITION OF HOLE BACKFRLED MONITORING WELL | OTHER(SPECIFY) | 23. SIGNATOE:WPE i
Cepacnt = bentawiie apou v
~ . '
LOCATION SKETCH/COMMENTs SP-07 is  ~ 2400 “ ® W ;“t ¢ SCALE: ,u ,
51.5" £ of W preimeter tzwu.*é\w " =20
et -
..... N
P INT
----- .
I
PR
et - §
AT 4
""" v
. . O
.
o
i
S

PROJECT  wnon  AFR Barkgtmv\c\ 'Iuvcs—k'qn:m

HOLE NO

$B O°\

ENG FORM 5056-R, AUG 94

(Proponent: CECW-EG)



HTW DRILLING LO , " Ch-09
Cw(ﬁlmovx AFB Ba(kj‘w,é 14\\/9!.1:4;1;0»\ e Qr/WLAW[ (S):EE;- ’;ZJEEYS

lrl[LD SCREL};«NC CEOTECH SAMPLE ANALYTICAL BLOW
TLEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. f‘\b' c. d. €. €. Q. h.
v CL\ <ilry (le, X s AL, t.wflm;(‘ B2 CA;IB—BKC 9 SR T T-14-97 0945
~Bh= ~vp - 5809 W{Llas) =25
(l'”( ) tedish, bran } wtl Thace - 0001 Rec= 11"
Yerq e —SQN(\ owd amd trece | USEAD \g Tpme = 0152

(0dvsa sand N‘AW (G'LLL) DJA wot Subwit
Sanpl for 3wa\ysr
mp o dmalysis

——

~

illlllllll‘llll\lllltllll

Ll sica 3s 2o ‘N=37

CAN |20 |Rec= 8"

BZ: P"FND - BKG T(\Ml = \000
24 Dd ot Subpit

Hs=ND -
Cly sty c\ayy SHEE <0 vony sukE, 5800‘ 3 g‘\‘f" & év\b\'/sis.

tow P\;s«‘q deg y veddish bram ~0005
SRS Crumpacied (exrw)

&y

LI llll'llll Illl|llLI||lII

Ro 44nw of \oouﬁ 3 5.g' STop 11647 (605
Growted 1-16-17.

Illllllllllllllflllllllllllll‘llllllllllllll llllllllllllllllllllllll’HH'HHIHH‘IHIIHII

llll‘Hlllllll’llllllllII[III'lllllllll‘

POECT (oo AFBR  Rackaround  Lav. roere. SR-09



HTRW DRILLING LOG  |*™™" Owalws Ry
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: Date: 7" “(“ 1 7

Samplers’ Signature: 9:)/1/" %ffﬂb/f Time: 1210

Type of Sample: Surface: ‘/ Subsurface:
Type of Soil Cover: Grsg 4
Depth Interval: 0" -¢6"

Sample Identification: CAN- BkC-SSol-000]|

S(\«.‘ c\ay with

Soil type (i.e. sand silt clay) _,Veqy (- arned s g

USCS Abbreviation ! SH—Ftr  CL

Color Reddish- browa

Staining N oue

QOdor WoNnR

Containers Number Preservatives
1602: g\ass -éﬁsc 160 <

THTF

QA/QC Samples Collected: v l A

Comments: -0 s ~ 2000 S ofF Worsecaim  of v e e voad

¢ @“‘8&1“\.1 AVL. ¢ ‘J%' £ of W P«an- ‘Cev\ru




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: . Date: - "f":fl
Samplers’ Signature: 19:7/“: 'é{‘/u“{;’ Time: _1225
Type of Sample: Surface: i Subsurface:

Type of Soil Cover: Grﬁs
Depth Interval: 0 -6"
Sample Identification: __CAN - BKG6- S502 - 000\

Sty s with _
Soil type (i.e. sand silt clay) - Qay QN\Q -dnated S%-\-t—q Saad

USCS Abbreviation <sm—f AT cL

Color R eddish Aovon

Staining Wone

Odor I

Containers Number Preservatives
_‘Qa_%_,g\éi}k_ { Yoo
QA/QC Samples Collected: N / A

Comments: SS' 01 < ~n 2204' S o‘(: \,J q&tg - Y_]‘ E d’(:

Wes+ ’DQV-\I\-Q‘(H '(;wsz .




Field Sampling Data Sheet for Seil (Surface or Subsurface) Samples

Location Identification: 2 ) Date: (- [¥-47
Samplers’ Signature: 9«% ' Time: __{|2%0
Type of Sample: Surface: v~ Subsurface:

Type of Soil Cover: C)‘ass
Depth Interval: O| -6"
Sample Identification: CAN- BXG- S50 - 0001

Sihy oy \w\f\
Soil type (i.e. sand silt clay) Vah me- Grabed Sty Sa.d

USCS Abbreviation St CL

Color Re&‘sk ~ Brown

Staining Wine

Odor honQ

Containers Number Preservatives

¥ ¢

(b oz alass o
~J J

“ T

QA/QC Samples Collected: N

Comments: SS-93 s ~ 200 S of SW {mwm L;M. Cotwe ¢

¢ YK B of  Wegk ou.\m&u Lewce .




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: z ) Date: __1-1¥-17
Samplers’ Signature: 971/1 . 4 Time: __ 1250
Type of Sample: Surface: \/ Subsurface:

Type of Soil Cover: Greass
" m
Depth Interval: O -6
Sample Identification: _ CAN-BK G - SSgy- 600\

g'.\‘h( [4 \ N w: "\‘

VAN

Soil type (i.c. sand silt clay) _, V2ey G- arved €l <ond
Sh—fMmt

USCS Abbreviation R L

Color Re dlish - bg e

Staining Womne

Odor noue,

Containers Number Preservatives
e ,eléss Aee Yi¢

11111+

N

A ——

QA/QC Samples Collected: A

Comments: 9S-0% o 7~ oo S of Sw peedemetec L

coflc¢

—2_(" k o‘g vesh IIR(‘M‘V!( 'rtv(g .




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: _ Date: __1-16-97
Samplers’ Signature: Q.:W [/ Wl Time: __ 0672%
Type of Sample: Surface: v’ Subsurface:

Type of Soil Cover: Grass
Depth Interval: o'-1'
Sample Identification: __ C AN- BX 6 - SBG|- 000

Soil type (i.e. sand silt clay) San&s, day wifa Vouy Lane_50md

USCS Abbreviation CL

Color Reddish — biawn

Staining Nove -

QOdor Nene

Containers Number Preservatives
\ b oz o\\ess ;\'a( ____l_ L('oﬁ

QA/QC Samples Collected: QA < f’\ CAN-BKG- SRoV- 020

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: { . Date: __1-16-17
Samplers’ Signature: 9'% ) Time: __ 0133
Type of Sample: Surface: Subsurface: v

Type of Soil Cover: Grass

Depth Interval: 3-5"

Sample Identification: _ CAN- BK G- SR O\~ 0005

Soil type (i.e. sand silt clay) Nty oy with yeo Line_sand

USCS Abbreviation a8

Color Reddssh- ¢ own

Staining Nowe

Odor Noae

Containers Number Preservatives

Yoo

\(" 02 alass lac
I J

T

QA/QC Samples Collected: QA it CAN- BK6- SBROV- 0205

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: . Date: _ ]-16-97
Samplers’ Signature: g«w (AWJ{ Time: __O1%0
Type of Sample: Surface: Subsurface: \/

Type of Soil Cover: Grass

Depth Interval: %' -1lo’

Sample Identification: _ CAN- RKG- SRel- 60\0

Soil type (i.e. sand silt clay) Silty é\as', with Vey, Lpne g0vd

USCS Abbreviation L

Color Light veddish brawn

Staining Nowe

Odor None

Containers Number Preservatives
‘ 6 o2 e\a $3 \ev _\__ "F ¢ l

QA/QC Samples Collected: N I A

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ) Date: 1-16-97
Samplers’ Signature: (,LW (AW’I Time: 0155

Type of Sample: Surface:

A

Subsurface:
Type of Soil Cover: &Tass

Depth Interval: 0.0'- 05’

Sample Identification: __CAN- BK - SRE2- 000

Soil type (i.e. sand silt clay) __ Sedy oy with veyy e s00d

USCS Abbreviation L

Color iReddish- Viown

Staining None

Odor Navne

Containers Number Preservatives

|bo% g\éss \Sar Yec

QA/QC Samples Collected: M I

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ) Date: _ ]~ b-17
Samplers’ Signature: 9:%4 CI{U{XU{’( Time: _ 0302
Type of Sample: Surface: Subsurface: v

Type of Soil Cover: GOvases
Depth Interval: 3-5
Sample Identification: __ CAN- RK6- SRg2 - 0005

Soil type (i.e. sand silt clay) _ Sttty clay with yor, Gine 530

USCS Abbreviation <L

Color Reddish ~bram

Staining Mone

Odor N.Mq

Containers Number Preservatives
\L 42 9)355 é'u- \ L(OC

QA/QC Samples Collected: MA

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ) Date: _2-16-97
Samplers’ Signature: g,:W ‘Jtﬂu(,l Time: _ O¥\(0
Type of Sample: Surface: Subsurface: /

Type of Soil Cover: Grass
Depth Interval: X'-10'
Sample Identification: _ CAN- BK&- SRo2 - ¢olo

Soil type (i.e. sand silt clay) S‘\—h, ¢ ‘é-, with very L ond
USCS Abbreviation CL

Color Lealnt  veddech  Vrowa

Staining Nloe

Odor N owme

Containers Number Preservatives
‘bo?- q\ass E‘é( ‘ LPO(

QA/QC Samples Collected: _ Q) A opit . CAN- Bk G- SR02-0210

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ) Date: __1-16-97
Samplers’ Signature: 9;_;44 li)/[ﬂﬁdL, Time: ___O¥32
Type of Sample: Surface: Subsurface: \/

Type of Soil Cover: Grass

Depth Interval: IR -20'

Sample Identification: CAN- BRKG- $R02 - 0020

Soil type (i.e. sand silt clay) Si\—h', C‘év with very Lone S3ad

USCS Abbreviation <L

Color Liawt veddida biow

Staining , None

Odor Nove

Containers Number Preservatives

‘002- glgg Sé-( "('OQ

THTF

QA/QC Samples Collected: _ XA spit: CAN- BKG- SRo2-0220

Comments;




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ) Date: _1-16-97
Samplers’ Signature: Q-:IM LI’W'I Time: _ 0900
Type of Sample: Surface: Subsurface: v

Type of Soil Cover: 6‘}5;

Depth Interval: 23'-29'

Sample Identification: _ CAN- BK¢- SB02 - 0024

Soil type (i.e. sand silt clay) ___Siléy ssad

USCS Abbreviation SM

Color L'ﬁ\«« veddish  white

Staining Noe

Odor No\ML

Containers Number Preservatives

b 0z g\z” \ae Yo 4

"I

~—

QA/QC Samples Collected: N

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ,l )
Samplers’ Signature: 9«% Y

Type of Sample: Surface: Subsurface:
Type of Soil Cover: Grass
Depth Interval: 3% -3

Sample Identification: ___CAN- BK¢- SRO2 - 6637

Date: '746":!"'1

Time: 0926

v

Soil type (i.e. sand silt clay) S‘\*‘y S d

USCS Abbreviation SM

Color Lag\/\« ve ddish orowen
Staining Nove

Odor Nene

Containers Number

16 o2 g)ses jac

C T

QA/QC Samples Collected: /N[

Preservatives

el

Comments;




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: . Date: ___I-15-17
Samplers’ Signature: ('LW %{WAJL; Time: _ 1¥3%
Type of Sample: Surface: v’ Subsurface:

Type of Soil Cover: Grass

Depth Interval: 0.0'- 05’

Sample Identification: __ CAN- RK G- SRo3 - 0001

Soil type (i.e. sand silt clay) S'\\&«! G\a\‘, with vogy Lane sand

USCS Abbreviation CL

Color Reddidn- browa

Staining Nowe

Odor Naae

Containers Number Preservatives
\ G o2 é\ass ’ﬁi ‘ Lfd(

QA/QC Samples Collected: N ( A

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ] Date: __-15-97
Samplers’ Signature: ()a% “I’Wl Time: __ \%4(
Type of Sample: Surface: Subsurface: v’
Type of Soil Cover: Graas

\ !
Depth Interval: 3 -5

Sample Identification: _CAN- RKG- SR 63 — 0005

Soil type (i.e. sand silt clay) gi\«, C‘e., with Vegy Lae 220d
USCS Abbreviation L

Color Reddish - Dlown

Staining N owe

Odor Nowe

Containers Number Preservatives
16 oz g\\ess ;\;w | o,

QA/QC Samples Collected: M A

Comments;




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: . Date: __ 1-15-97
Samplers’ Signature: 9.7/1'1 !I‘{Au./’,, Time: 464
Type of Sample: Surface: Subsurface: v’

Type of Soil Cover: Grass

Depth Interval: R'-10'

Sample Identification: CAN- BK 6- 3R63- 0010

Soil type (i.e. sand silt clay) Si \*-1 (‘37 wi youy (e so-d
USCS Abbreviation L

Color L«'e\«k vod :sh Voiown

Staining Nouwe

Odor Nouwe

Containers Number Preservatives
(6 o2 gaes o \ ‘o

QA/QC Samples Collected: i A

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: { Date: __ 1~ 16-7
Samplers’ Signature: 9:%\ ' Time: ___V2%0
Type of Sample: Surface: Subsurface: v’

Type of Soil Cover: Grass

Depth Interval: g'-10’

Sample Identification: __ CAN- Bk¢- SBo%- 0010

Soil type (i.e. sand silt clay) __ Silty clay
USCS Abbreviation L

Color L aht veddidh brown

Staining Nowe

Qdor Newe

Containers Number Preservatives

\6)09' o\kss YV l('oC
= 9

=

QA/QC Samples Collected:

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: _ Date: __1-156971
Samplers’ Signature: ():W %Wl Time: {360
Type of Sample: Surface: Subsurface: v

Type of Soil Cover: Grass

Depth Interval: 1R'-20'

Sample Identification: CAN- RBK¢- SBROY - 0020

Soil type (i.e. sand silt clay) Si\&! c\e~, with Wiy Qe sand

USCS Abbreviation L ,

Color Light wAdish lotane | veddish lovaum
Stalmng Nowe

Odor _Nowe

Containers Number Preservatives

Yoc

\b o2 g_u}ess 3¢

THTE

QA/QC Samples Collected: _Q C Clq’p\i(e‘(( L CAN- BKg- SROY - 0120 (Tawe : 1165)

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: { Date: __1-15-971

Samplers’ Signature: 9~W ' Time: __ 335

Type of Sample: Surface: Subsurface: v

Type of Soil Cover: Gvass

Depth Interval: 2% - 215’

Sample Identification: __C AN - R g- SRoY%- 0630

Soil type (i.e. sand silt clay) Sl\ﬁ sa.d

USCS Abbreviation SM

Color Lo e veddishy Vtown

Staining Nowe

Odor None.

Containers Preservatives
Vb oz 5))55 ;\,J( ¥o¢

TR

z
>

QA/QC Samples Collected:

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ) Date: __1-15-97
Samplers’ Signature: 9-»% 15['“11-/[1, Time: _ V%15
Type of Sample: Surface: Subsurface: l/

Type of Soil Cover: Grass

Depth Interval: Yo'-4y'

Sample Identification: ___(AN- BK G- SRo%- 004

Soil type (i.e. sand silt clay) ___ Silty sawd

USCS Abbreviation SMm

Color Light woddish Wiown

Staining Nove

Odor Nowe

Containers Preservatives
\(—: 02 q\ass:}fw \'POC

T §

QA/QC Samples Collected: __*x4va Vdume Soc NS/ MmshD

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: Date: _ 1-15-97
Samplers’ Signature: 9.,% %Lﬂa’{. Time: __\152
Type of Sample: Surface: v Subsurface:

Type of Soil Cover: Grass

Depth Interval: 6.0'- 0.5"

Sample Identification: CAN- BK6- SR65 -~ 004

Soil type (i.e. sand silt clay) ___ Dilty elay itk Veyy fne ed

USCS Abbreviation L ’

Color [Re ddich - brewn

Staining Nove

Odor Nowe.

Containers Number Preservatives
b oz gless e v Yoc
QA/QC Samples Collected: N I A

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: Date: __[~156-97
Samplers’ Signature: ():W HLM' Time: __1200
Type of Sample: Surface: Subsurface: _ L~

Type of Soil Cover: Grags
Depth Interval: 3-5’
Sample Identification: _ CAN- RK¢- SB65 - 6605

Soil type (i.e. sand silt clay) Silk., (\;7 with vevy (e sowd

USCS Abbreviation L

Color Reddish —brawn

Staining Nong

Odor Neouwe

Containers Number Preservatives

|

bd% @\6&2 ~¥i LFdC

"I

QA/QC Samples Collected: N/

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: /l Date: __1-15-17
Samplers’ Signature: Q".:W ) Time: 1207
Type of Sample: Surface: Subsurface: Vv’

Type of Soil Cover: éf:g;

Depth Interval: L

Sample Identification: C AN- RK&- SROG - 0610

Soil type (i.c. sand silt clay) __ Silty clay witl vee; S e d
USCS Abbreviation CL '

Color Lialt ¥eddigh brown

Staining Nove

Odor Nowe

Containers Number Preservatives
| b o %\Qﬁs 3}( Yoc

THE

QA/QC Samples Collected: ac J«f\ua&a © CAN- RKG- SRo5- 0110 (Towe " \0%)

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: 1 . Date: 1-15-17
Samplers’ Signature: Q-W . / Time: _ 1022
Type of Sample: Surface: v~ Subsurface:

Type of Soil Cover: Gress
Depth Interval: 0.0'- 0.5'
Sample Identification: CAN- RKG- SRo(, -~ Oco |

Soil type (i.e. sand silt clay) Sty clay with very fme- gried  sa.d

USCS Abbreviation L’

Color Redd:sh —Prown

Staining Nowg

Odor None

Containers Number Preservatives
16 02 alass lae \ Y9

A I
QA/QC Samples Collected: N l A

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: . Date: 115 97
Samplers’ Signature: Q.’W iw_'r Time: __ 1030
Type of Sample: Surface: Subsurface: v

Type of Soil Cover: Grass

Depth Interval: 3'-5’

Sample Identification: CAN- BKG- SBRObL- 0065

Soil type (i.e. sand silt clay) __ Silty clay with veyy {ne Sand

USCS Abbreviation CL ,

Color Qgéc\es\n- biown l [zgnt veddish brawn
Staining Nowe

Odor N Oont,

Containers Number Preservatives

Y¢

VG oe g\éss RV

T

QA/QC Samples Collected: __ ¢ duplicete * (AN- BK6- SR06- 0105 (Tame 1015)

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: { Date: _ 1-15-97)
Samplers’ Signature: Q:W ) Time: _ 103¥
Type of Sample: Surface: Subsurface: Ve

Type of Soil Cover: Gasss
Depth Interval: V' -10"'
Sample Identification: CAN- RK G- SBOG- 0010

Soil type (i.e. sand silt clay) __ Siley day with very fong sond

USCS Abbreviation L

Color Ligne veddish bvan

Staining Noae

QOdor N(Mq_

Containers Number Preservatives

' bo> é*ssg«u Y

T

QA/QC Samples Collected: N

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: Z Date: _71-15-97
Samplers’ Signature: 9" . ' Time: 0450
Type of Sample: Surface: v’ Subsurface:

Type of Soil Cover: Grass

Depth Interval: o'-1'

Sample Identification: _ CAN- BX6- SROT- 000 |

Soil type (i.c. sand silt clay) ey clay with very Cve-gpaned 5302
YN

USCS Abbreviation

Color 1o ddish - by owen

Staining None

Odor Nagne

Containers Number Preservatives

Yo

\(0 [k q\ass A
9 @)

T

QA/QC Samples Collected: _ Q€ Jv‘,p\icﬁe v (AN- BKg- SROT7- 010\ (‘(wto‘ﬂ&}

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ( . Date: __(~15-91
Samplers’ Signature: 9:)’14 e Time: _ 1000
Type of Sample: Surface: Subsurface: v~

Type of Soil Cover: Geass

Depth Interval: 35’

Sample Identification: ___CAN- BK 6- SROT)- 0005

Soil type (i.e. sand silt clay) __ Silky ¢l
USCS Abbreviation (L

Color Light ¢edlsh white

Staining None

Odor Nowg

Containers Number Preservatives
‘.b 02 ?J\\;ss '}’Qf \ Vdé

QA/QC Samples Collected: 4 ’ A

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ) Date: __1-16-17
Samplers’ Signature: 9:_}44 : Time: __\00<
Type of Sample: Surface: Subsurface: \/

Type of Soil Cover: Grass
Depth Interval: R'-10"
Sample Identification: _ ( AN~ BX 6- $BoT1- 0010

Soil type (i.e. sand silt clay) Sty clay with veu, fin-aoned saed
USCS Abbreviation L

Color Ligwt veddish white | by

Staining

LA
Qdor N o

Containers Number Preservatives

\b o2 é>g$§ Y. Yo«

T

>

QA/QC Samples Collected: N

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: Q:—MA 47 E ! Date: 7 -16-9 7
Samplers’ Signature: > : Time: 05

7

Type of Sample: Surface: (/ Subsurface:
Type of Soil Cover: ()mgs
Depth Interval: 0.0'- 05’

Sample Identification: __CAN -~ BK 6- SB0¥- 0go |

Soil type (i-e. sand silt clay) _Silty cloy wieh very {ime-gpred saed

USCS Abbreviation L

Color Ra ddceh - brpens

Stammg N Ll

Odor MNeone

Containers Number Preservatives

oc

\‘! o2 q\ess ¢
e <3

“ITH

QA/QC Samples Collected: N }

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ﬁ ] Date: _|-15-917]
Samplers’ Signature: g:w ] Time: __ O 146
Type of Sample: Surface: Subsurface: ‘/

Type of Soil Cover: GQSS

Depth Interval: 3-5"

Sample Identification: _ CAN— RK &~ SBOY- 0005

Soil type (i.e. sand silt clay) __ Sty clay

USCS Abbreviation CL

Color Rnéggék—]mm [ oWt veddish white
Staining Nowe

Odor Naone

Containers Number Preservatives

\(, fox3 e\gss 2c $oL

1111

S
>

QA/QC Samples Collected:

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: /l ] Date: _1-15-97
Samplers’ Signature: 9—% ‘ Time: _016%
Type of Sample: Surface: Subsurface: v’

Type of Soil Cover: Grnss

Depth Interval: -1

Sample Identification: CAN-Bk 6- SRR — 0010

Soil type (i.e. sand silt clay) ___ Sitey clay with ves, fov- geied 002

USCS Abbreviation (L

Color Liﬁ\\“ NAA“\\ \xm lv\\\fz

Staining Now

~Odor None

Containers Number Preservatives

‘b [k~ 3’655 \\’u lfot

“IHTTTE

QA/QC Samples Collected: ¥

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: /z _ Date: __/-{5 -1
Samplers’ Signature: (}»% 4 Time: __0%14
Type of Sample: Surface: Subsurface: v

Type of Soil Cover: Grass

Depth Interval: IR'-20"

Sample Identification: __ CAN- RK 6- SROT- 0020

Soil type (i.e. sand silt clay) __ Sile; €304

USCS Abbreviation " SM | SP-sm

Color l—i%\\( ceddidh brown

Staining Nowe

Odor Nassa

Containers Number Preservatives

YI¢

V6 o2 3\«,5 RCYs

T

QA/QC Samples Collected: M| A

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: _ Date:  1-16-97]
Samplers’ Signature: Q:W Time: __0¥53

Type of Sample: Surface: Subsurface: v~
Type of Soil Cover: Grss
Depth Interval: 29 -3’

Sample Identification: CAN- BK6- SBOB- 0030

Soil type (i.e. sand silt clay) Stk 6ard = Cemmente A

USCS Abbreviation Sm | SP-Sm

Color Liomt  veddish  white | biown

Staining Nowe

Qdor Nont

Containers Number Preservatives
|(0 @%\;65 —Béf k q’oc

QA/QC Samples Collected: N [ A

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: Z . Date: _ 1-15-971
Samplers’ Signature: Q—:’W ’ Time: _ 020
Type of Sample: Surface: Subsurface: v’

Type of Soil Cover: Guss

Depth Interval: X'-4o '

Sample Identification: CAN- RKE&- SBOB- 00¥0

Soil type (i.e. sand silt clay) Sand wrih &l - Lo - Srmé

USCS Abbreviation SP

Color Lialt veddish Otowa

Staining owe

Odor Nom_

Containers Number Preservatives
b o g)&ess “:M \{’OC

e

QA/QC Samples Collected: Ml

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: { ) Date: __1-16-97
Samplers’ Signature: 94-’—}44 ) Time: __\UO
Type of Sample: Surface: 4 Subsurface:

Type of Soil Cover: Graes

Depth Interval: 00'-0.5'

Sample Identification: ___ CAN- BK &~ SBl0- 0001

Soil type (i.e. sand silt clay) §;|,(,7, tléq / Clayey Sand

USCS Abbreviation Lfse

Color Reddish  ow..

Staining Nowne

Odor vaw.

Containers Number Preservatives

o

|b o q\css oy
9

T

QA/QC Samples Collected: VI

Comments:




Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification: ( ) Date: _ 1-16-17
Samplers’ Signature: Q':W ) Time: _ {11}
Type of Sample: Surface: Subsurface: v

Type of Soil Cover: Gniss

Depth Interval: 3 -5

Sample Identification: ___C AN- RX ¢- SBRY0- 0005

Soil type (i.e. sand silt clay) gi\*y c\ay weth Very Lme Sand

USCS Abbreviation L

Color Lie\m veddesh  Wiown

Staining Nove

Odor Noye

Containers Number Preservatives
Hvo'a i\\ess Nag | Yc

QA/QC Samples Collected: N l A

Comments:
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Waod  '-Clyde @ CHAINOF CU DY RECORD Page,  f_1_
o e F.:‘?.;u,“'n;;::f;""‘ FOR IRPIMS/IRDMIS COOLER#___,
I'mlgu Nanmwe ) e ' Project No. . / »  Analytical Paramelers /
' Sy Yy )
"‘\V\G\\ A(‘B BA(L f\! <\ «) S‘"' (‘,/ A1 ‘ 6\0? /\\ 6 ~
Project Location Project Manager Ay 5
("‘“t‘\\(,\,\ AFB (,<,.- 35 A/M S" Oy (Cly F
Sampler(s) ‘ Sampling Company ‘:
. AY)
Sar\ R~1“°( \\\.-3 b‘"n (J\\&Q \//()(,rlvwxn—\ (\(/rlQ | \,?\D
Sample Type Sample Sample* ~) Sample* | Sampling Containers \5’ AN
Date Time | Comp. | Grab Identification Begin Depth| End Depth| Method Matrix No. Type L \'?3 Remarks
i 4. 97V210 X _JOAN-Bk& S0v- 060t | 00" | 06" Jud?S wpf So |1 er s X | ¥
L X |CAn-BKG-5522 - 0og\ | O’ | 67 " t I Y X %
A (AT ¥ A BEG-<5-000 | 0" |05 ] 'y \ X X %
o bag Y O|CAN-BKG-s2Y-600y | 00 | Gt v g { ' XX
.\\\\\
\\\ )

* Only applicable for nonaquecous sainples

, Signatures Date Time Shipping Details Special Instructions
Rclinquis}}cd_ by: _/‘7 ot e > Method of Shipment q \ .
oA A, LR A octorl T ¥picss AL wetals nel e )oé()l

Received by: Airbill No. ~ -
| 26 50T 1R 6 2o e %y
Relinquished by: Lab Address
Coetin $4¢
Received for Laboratory by: T Mase e
Ave-As (G w0002,

COCFRM XLS/jdy/1 1127196

White copy - Laboratory

Yellow copy - Laboratory Pink copy - W-C

N120

N




DY RECORD

 Wood: -Clyde 9 CHAIN OF CU Page f_1{
(an e recon i FOR IRPIMS/IRDMIS COOLERA___
Project Naxm ‘ Pmu.cl Nu / Analytical Paramcters /
(~ AATA% AR B*VL e \\c\ 7. viadep e /U’H»o') A\ - of
I’mlul Location’ ‘ I'ron.t.l Mdnugu f ' ;:
of <f

/1\’7'(‘)‘

~
LR R S

v,"\".f >\ ¢ g,

N(\.

S"o\f (f,>Y

Sampler(s)

~
Sampling Company :s (\q
Sample Type Sample Sample* | Sample* | Sampling Containers < N
Date Time | Comp. | Grab ldentification Begin Depth{ End Depth] Method Matrix No. Type ) \_(\‘ Remarks
10T i XY AN RYG- SN GUWO ' YZAN I ota | B W AU PPN INY I Y
b \ien Y| (At RY ¢ SRed- \ogl V% 5 | X | " x| X
N ALY X | (AN 8K SBOh- 000\ 0.6 o \ g i \ y| %
S R0 Y73 X{CAN - RK(- SBon- oon 3 ‘- v { Xl x| Xx
h 127 K Ay BRG- SRE- 6010 V0! " v | " x| X
—— 526 YA RSttt - L M — MR
o oes AR bt el 3 : e e — 4 L2 SAMR
N[ g X | CAN-RE(G: <ReM- GOVOl % o' L v ! 1 Y| X
1300 X| CAN-Rke.- SRet (o] V! 2¢ e L ! \ S| W
v s 14 IO YV TARR VAN, M- i Bl B I L1 X
e X | CAn B¥e SBe-ofuy Uy Ly " A I, " x| X + AslasD
I EES X1 TAn BNCSRos-ote] 6.4 ] 0 \ AN v ¥ X
v e M CAr RCGSRed- gt L : ; M ' | X%
Wby Y|l Ry el Ahedy OV r 12 ' : | o Y X
* Only applicable for nonaqueous sainples
Signatures Date Time Shipping_ Details Special Instructions
Rchnqu:shcd b\ Method of Shipment —
,4,, 5 , T Voo Codesd F oyme s T wntde welode
Reccived by: # Airbill No. / o ¢, 20 i
261307 %Y L ’
Relinquished by: Lab Address rl\‘(;\ —7 Qu {
Viratoqa
Received for Laboratory by: My Yo S
AL (0 T000
COCFRM XLS/jdy/11/27/96 White copy - Laboramry Yellowct;py-ubonlory Pink copy - W-C

Rt
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1-Clyde @

Wood CHAIN OF CU DY RECORD Page  of !
s Fam e FOR IRP1ivsS/IRDMIS COOLERN__.
Project Name Prbjcc( No. T R / Analytical Parameters /
Cowe 2708 Bacl Atand o padien ALY M ~. [ ‘
Project Location - T Tejea Manager, >
Cneme.. ACH , M VYesrie Yoy (ex -,0 \,g
Sampler(s) SamplingCompanyb :; Is
SNen K JP(\.\~,) \ D Galde \Woeduad - € \‘/"!Q Q:;\. g
Sample Type Sample Sample* | Sample* | Sampling Containers P }
Date Time | Comp. | Grab Identification Begin Depth| End Depth{ Method Matrix No. Type 3 \‘; Remarks
L 17 [ONR X JCAN RY G- =B0)-0edl o' | 4.0 ;(, Do) 1V Mer ass Y%
D SRR Y WAn Bl Sign- o 6o | o' 1 1 | " Ny
oy X 1O A BN (SR Gua| R ' 3 v \ X X X
SR A M Ay BY (G- Then (o] S| e 3 3 ; 5 ¥ X
! X | CAN-BRC- 5ROV (goe] V- e - | . XX
AN /150 Y |CANRY (- SReX -oep ] 21 | 3¢ ) A A o D
o070 ¥ {CAN RF G- SROE O6tto] 50 | e | v o] ‘ N X
vy X _|CAN-BY ¢ SR oeoM G te ‘ v [ X x| X
v lgeo X VA R (.- g1 0600 3 - X { " D%
R T X | A1 &% (- SBET- GO0 . \¢ ' ) W \ " XX
v flets X |OAN BYGSigeclen] 3 | 6’ \ - ) X ¥ X
v 22 Y 1Ay BYG-ROE- aud| C¢ g5 v v | X Y X
RS ¥ JOAN B SRt ol | X " ! " % | X B
A Y DA KSR S RE T (ATS ‘¢ - . 1 X ¥ X N
* Ouly applicable for nonaqueous samples
Signatures Date Time Shipping Details Special Instructions
- bzl} / li_ {/(T'Ht {J TET 500 Mc!h‘?f&i’:‘f"\“"‘y Y e 47 TAL wetsby delide
” : j — 1
Reccivedby: / | e R0 i sy 0o, 1420, UL
Relinquished by: Lab Address Ao %4y
Gagteqya .
Received for Laboratory by- Lnn Naveen, A,
' Mods (o S0062
COCFRM XLSijdg/1 127796 White copy - Laboratory Yellofcé;- Laboratory  Pink copy - W-C - xn 04 AN
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Clyde @

101 South 108 Aveovs, Omalm, NE 63134 -

CHAIN OF CU!

DY RECORD

FOR IRPIMS/IRDMIS

I
Page _ -

COOLER#_A, 1

(407 3348181 Fax (402) 3341984
Project Name Project No. . / Analytical Paramcters /
Sy Wy /‘\.(ﬁ R-\(L' r\io\u-vg\ ’J\‘Vf’f‘:/\t\*;bw /\ ' ‘(r 02 A\ \'\' \:‘
3 - /) 5
Project Location Project Nl;jpagul J ic
Apngan AC—P)‘ A/“\/ /,\"(-‘ ¥it o \>“OV( (05( AR -
Samplers TR
Sampler(s Sampling Company N
’SO“ P.“HF‘\\.'\% ! D\‘\ C’A\(X(’ \:"'féo((vum A - (‘Y‘\Q Qy §
I~
. - /I
Sample Type Sample Sample* | Sample* | Sampling Containers 63 Y
Date Time | Comp.} Grab Identification Begin Depth| End Depth| Method Matrix No. - Type ot \t’ Remarks
N 'R ) g S 5. - »
(N 172028 X JCAN BRC 5BO- oot | GO Vo g amed Seid [ 1 | Wos Qaan] XX
i ’
v leny Y [€ANRec- SBer- coon | 7 5 ~ I l ) XX
N A X [CAN-REG SBE2-(2\WG| - ¢ 3 " | ' X | X
g2 Vo BRG-SROY ¢ro| Vi 26 ' o \ ' x| %
~]
~f—— ‘
—
=
—
~—J_
T - :
—— LTy ] ,;
\‘\\k {’f W //
L/ L
TK \:1! 79
_,\\\
\_\~
S gy
'\
* Only applicable for nonaqueous samples
Signalurcs Date Time _S_!ripping Details | Special Instructions
Relinquished by _ { 5 Method of Shipment -— -t . \
oL I 1tk Ve edeval Typeos AL et Vg i clnde
)
Received by: Airbill No. ) - Ol Ny
DL 30 UR2 10€C, 1820, 14N,
Relinquished by: Lab Addrcss . C\ N[\(:, oy
/‘\ S5y P NF \ I -\\;t»a;-(ci-/
i CTerr i A -
Received for Laboratory by: ?C‘ St VAL Setveed l _l /\\ "’3 :ﬁ u 0%2
Owea \A.A, NME ("\b‘ NN g
COCFRM XLS/jdy/1112796 White copy - Laboratory Yellow copy - Laborsiory Pink copy - W-C NO n1 A <




Wood

aa
Clyde @

101 South 108 Avenus, Ommha, NE 68154
(407) 334-8181 Fax (02) 334-19%4

CHAIN OF CU

)DY RECORD
FOR IRPIMS/IRDMIS

AN

COOLERH___-

Page _

Project Namwe ' Project No. / Analytical Parameters v ’ /
(}*v\v\cv Afg R»\f& /\Qc\-..w\ Y.\v(%h/\.’i-’(,\\ /,(‘V’(’O] A Y e
Project Location . : Project Managet ? Iy
St ene /"(& \ /\/'\, /‘“Fri(() %—«av, ((,»( " s
Sampler(s) ? LS
»ampier(s Sampling Company i
N N N AT ’ 'f
Den P‘ ek DY D\\ Galde Wood wad - (\\,AQ < ’g
Sample Type Sample Sample* | Sample* | Sampling Containers - \}
Date Time { Comp. | Grab Identification Begin Depth] End Depth| Method Matrix | No. L Type ;,9 & Remarks
. 1 .
7' ’b‘ﬂ b~n% Y rA N- R& (>' Sgo‘ - OOO‘ O‘O lC’ 13(? -y gé: \ ) ‘ ”’.'O? /\L\sﬂ >< X
. . 7 >
PRy YO {(AH BV G- SRoV- oeeh | 3 2 b X | n v | ¥
o X |CAN-BR G- SREV- 0010 | N 6 | v v ! ' XX
b Ovﬁ y (A,"J‘ B‘( C;’vR(D-OC()\ 0.¢ ()~’»‘ ‘e i | " X X
S %) Y |CAN-RKG- SRe2- w6 | X [ v ) " X [X
A\ 07\\0 ¥ [CAN- Ry ¢- “Re - L0 S T {t " ‘ 0 >( X
SRR ¥ | CAN- RYG SR - oo 18T | 2o v L \ > > I
A 2 X [ CAn- RkG-9R2- 6V} = 21" g o | " ¥ | ¥
SR Al Y | Can ReG- oRG2- o3| St | 31 X T \ X X | X
¢ o X AN BY G- B ceot| oo o 3 1 | N ¥ X
S ALIYY X |CAN- RRG-SR6-000h] 37 | BT | v v v X%
i »\_\\\\ ........ -
* Only applicable for nonaqueous samples - \
Signalures Date Time Shipping Details Special Instructions )
Relinquished by: . ,/[ i _ ‘ Method of Shipment —_ .
. ;','1,4. [ L‘m !" / ‘é'rf [ "';(/'0 (-‘., (\‘H'&\ r e ( AL V\"”’(..»\ 4 VA /‘\\C\(J
Received by: / Airbill No. ! - -
DL LOTU T IOQO, 7"‘7(), 7({"”‘
Relinquished by: Lab Address “
6\.)\,‘.'»“,\ {-‘m‘\c\ _.)kq \
Received for Laboratory by: LT Cagpen g" .
Ay vadsy (0 R PA
COCFRM X1.8/dy/11/27/96 White copy - Laboratory Pink copy - W-C n1 ﬂ LY
4

Yellow copy - Laboratory
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Date ‘7~ ’L{y’c’—7

W-C DAILY QUALITY pDay[S[M [T [W[TH] F TS
CONTROL REPORT v
Weather Bright Sun| Clear Overcast Rain | Snow
vl v
COE Project Manager: Stoge Peter Son Temp To 32 32-50 50-70 70-85 | 85 up
Project: Camon ACR 3((3. Tnv. e
Project No.:____MI602 M Wind St | Moderate | High Report No.
Contract No.:_ DACAYS5-96-D- 001 L
Humidity Dry Moderate Humid 1
v’

Subcontractors on Site:

Sou+‘f\wes+ E “9.‘“2"‘\"‘\ (S\,\,)

Equipment on Site:

Drl\\ Y(s

Visitors on Site:

Nowne

W-C Personnel on Site:

Tow Rittechy
b@\r\ ()&\c‘{ =

Work Performed (including sampling):

MQ‘P wi #h Smbcmhec-r—ofs M AN\ a-d Canducted L’TQCNQ\
‘\Ac\ulw\ sofety briefay . Get base fRsses 3d peet  wivth SQ(\‘C«
Hutse | . Shwee digaing premits  hove wot yot  lbeen ((Qéteé} SW
CNew s Lack £, Malﬁ\ ~ 0945 hrsi SR ¢ D6 p(o(reg
<o *mck doum o \\oca«s oVer  Couqse  of c‘e\, SAW\M\ surfice
Sotl locationy SS-01 ., $5-02, $5- 03 ¢ <s- o Ny
JH\ A'\q Was P‘trg(wm\ o Ja\u,

Sheet _L of_—);




Project Cév\r\ on A\ B BA{ k&( guad Fnv, Report No. L_
Project No. __ M 692 M Date 1-[4-97

Quality Control Activities (including field calibrations):

N/A

Health and Safety Levels and Activities:

Level D

Problems Encountered/Corrective Actions Taken:

b\'&\\/\?\.‘ «f?ﬁv\'\fs wgt ((@éfcd - ‘\'{;ck 9/(‘ &owv\ [0 Cators s‘..d

Necehed ¢ ‘e dnaance

Downtime/Standby:

Na Ql((\\}\,:‘j PQ.(%‘-M‘!A -3 Ai»{ Q‘v\c 07 4;43-\3 {X’(v«“‘f
PWQN..

Special Notes:

N A

/
By QW M Title e Mansene
/ / <

Sheet 2 of 2



1-15-17
W-C DAILY QUALITY pay[S[M[T [W|TH]| F | S
CONTROL REPORT v
Weather Bright Sun{ Clear Overcast Rain | Snow
v’
COE Project Manager: Stave pe’msav\ Temp To 32 32-50 50-70 [ 70-85 | 85up
Project: Cawnon AER B&kagomc\ 7»\«51:919». Iy
Project No.:___MA6s2 m Wind Sall | Moderate | High Report No.
Contract No.:_DACAY5- A6~ D- 6017 -
Humidity Dry Moderate Humid 2
v

Subcontractors on Site:

de«\'\m < E“Lﬁ“’\"'\‘m
J

Equipment on Site:
Bﬁ \\ e a
Visitors on Site:

SaLod Mukse| (CARRY = 1330 45 1420 e

W-C Personnel on Site:

Son Ritie W
D Galde
Work Performed (including sampling):

Deitle d \ON‘\AA\S SB—OX,’ 01,0b, 05, 0% and 03 Sapbd soil
at ear\« \001\\Aq PZr GSP /&APP Sk‘Pp’A —)/H,,o,’) Se\wp\LS

Sheet \_ of 2



Project Cavnoe  AEB Béckcym«é L. Report No. z\
Project No. MAGLID m Date _7-16-97

Quality Control Activities (including field calibrations):

UNw - lob  Cobibated w/| loo pp- i sobut bewe  Yolerwed to beuzene
QC duphesest CAN-BKo- SBO)-010)
’ CAN -RKG- SBOG - 0105
CAN -BK G- SBROG-01\0
CAN- BKG ~ SROY- 0120
MSIMSD exry whas b CAN- B G-SBIY- OO )

Health and Safety Levels and Activities:

LQVQ\ D

Problems Encountered/Corrective Actions Taken:

NIA

Downtime/Standby:

NIA

Special Notes:

MIA

By Q:W %7%—4 Title _ Site Mév\ejt\r

Sheetlof_l_




W-C DAILY QUALITY bpay[S [M[ T |[WI[TH| F | s
CONTROL REPORT v
Weather Bright Sun| Clear Overcast Rain | Snow
v Pm V Am

COE Project Manager: Stewe Poterson Temp - To 32 32-50 50-70 70-85 | 85 up
Project:_(wnon AES Bockguand Tav. v
Project No.._ MA602Mm Wind Still Moderate High Report No.
Contract No.:_DACA%5-T6-D- 0011 S

Humidity Dry Moderate Humid 3

‘/

Subcontractors on Site:

SO\A4’"\we5—t E@metiuo‘
-~

Equipment on Site:

Dr: i ‘No\

Visitors on Site:

Sonford Mutsell (CacR) - OR45 b,

W-C Personnel on Site:

Son Ritteck

Dan Galle
Work Performed (including sampling):

Drilled borvas SB-0V and SB-02. and colbcted soil
Souples , Meludig QA oplits . Beanuse sucfice € 396" saples
ot ’ SR-oy  {,. 115-1 I wee Sl vmateen | L (aefoied \,a'{’\,.\

Sanfrd Hutsell (CARB Ewv. Clion) svd Stow Peteqsan (USACE TM.),
Di(\c\d(\ 4o At “ &Aé(owé\ 5 b()hv\(\ Wl o gB Oq/ <o (d“q(f Q\L.)A) a‘(? .

W\q

~J

Wakwel ol 3 0" ¢ & Derlled SB-07 alay predwtse md ditch we,
Sg-0% ({as 5!,04(), \MV@Wf Qi was Cucounkeod . Dulled SB-10 Coudk al
SR-05 7 cMected Savpls o watuel sai| 0'¢5' Shipped 71597 2.4
7-16-91 43@‘05 . AW \om.\m‘g were  ladk€lled  with  (Opment- L:e“(u:{e Aot

A\So et w:’(\\ s“fwvw - geqq W\é/) Wf'\"/\ IO(M:o\Ag.

Sheet | of 2=



Project Connen AR Back qioand L. Report No. 3

Project No. M2 M | Date __)-16-97

Quality Control Activities (including field calibrations):

HN\A" Calibped  with \MPP"“ isobut lewe 3¢ 10 pp- xnzewa .
QA <phits ¢ CAN- BKG- SBOI- 020
| ' (AN -BtG - SROY - 0205
CAN-RBKG- SBo2 - 0210
CAN- BXG-SBoz - 0220

Health and Safety Levels and Activities:

szz\ b

Problems Encountered/Corrective Actions Taken:

Roplaced GVl ynsternl savpbs ax 0" ¢ G L <R-04 a4 $B-09
with wawel sl sagls o 0 ¢ 8" Koo SR-10.

Downtime/Standby:

N A

‘Special Notes:
Mla

/
By Q«'\M/\ .AM Title Site Mav\e:)or

Sheet _7-_*_ of 2



W-C DAILY QUALITY Day[S|M[T[W[TH]F [ S
CONTROL REPORT 4

Weather Bright Sun clr? Overcast Rain | Snow
COE Project Manager: S'fm Prtey can Temp To 32 32-50 50-70 70-85 | 85 up
Project: Gonnan ATR BA((%« and Tuy
Project No.:__ MA662 M Wind Sull | Moderate | High Report No.
Contract No.:_ DACAYS5- 94 - D-607) |/
' Humidity Dry | Moderate Humid [__(,
e
Subcontractors on Site:
None
Equipment on Site:
MA

Visitors on Site:

A)df\Q

W-C Personnel on Site:

Ton Rl e “\"q
~J
Bé\ 63 \AQ
Work Performed (including sampling):

\I}s:-keA ?.\c‘,\ locs(\\/\q 16CM10V\ AP ‘f‘.\(« MS“WWW+5 (;.
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B.1
STATISTICAL RESULTS FOR SURFACE SOIL

B.1.1 Aluminum

A nonlinear regression line fit plot and coefficient of determination (Rz) of -6.1 (Table B.1-1)
indicates that aluminum concentrations in surface soil do not correlate with calcium
concentrations (i.e., caliche) in surface soil.

No outlier analysis was done for aluminum in surface soils because no potential outliers were
identified (i.e., the maximum detected concentration did not exceed the minimum detected
concentration by a factor of 5 or more; see Table B.1-2).

The Shapiro-Wilk test (Table B.1-3) and probability plots (Figures B.1-1 and B.1-2) indicate
that the aluminum data set in surface soil has neither a lognormal or normal distribution. The
coefficient of skewness (Table B.1-4) indicated that the distribution may be lognormal.
However, since two of three tests indicated the same result, and the Shapiro-Wilk test is
considered to be one of the best tests for normality, it was concluded that the aluminum data
set has neither a lognormal nor normal distribution.

Q:\M9602\M\BKGOAPB 1 . DOC /dal/md Bl-1 9/16/97
Cannon AFB - Background Study - Appendix B.1 & Rev. 1



TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR ALUMINUM IN SURFACE SOIL

ALUMINUM (mg/kg) CALCIUM (mg/kg)

3700 1470
4640 3800
4260 6640
3880 968

4300 1350
4520 1580
4150 2500
7090 44800
4580 3360
5150 3930
8950 2930
4390 1570
8670 2220
8830 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -6.116963052
Adjusted R Square -6.193886129
Standard Error 5238.870715
Observations 14
ANOVA
daf SS MS F Significance F

Regression 1 -306661927.1 -306661927 -11.173378 #NUM!
Residual 13 356794962.8 27445766.4
Total 14 50133035.71

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0%  Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.23566254 0.113631096 2.07392649 0.05851273 -0.00982247 0.48114755  -0.00982247 0.48114755
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR ALUMINUM IN SURFACE SOIL

RESIDUAL OUTPUT
Observation Predicted ALUMINUM (i mg/kg) Residuals
1 346.4239332 3353.576067
2 895.5176505 3744.482349
3 1564.799263 2695.200737
4 228.1213383 3651.878662
5 318.1444285 3981.855572
6 372.3468126 4147.653187
7 589.156349 3560.843651
8 10557.68177 -3467.681775
9 791.8261331 3788.173867
10 926.1537807 4223.846219
11 690.4912411 8259.508759
12 369.9901872 4020.009813
13 523.1708379 8146.829162
14 450.1154507 8379.884549
CALCIUM (mg/kg) Line Fit Plot
= @ ALUMINUM (mg/kg)
r4
g m Predicted ALUMINUM
2 (mg/kg)
0 20000 40000 60000
CALCIUM (mg/kg)
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - ALUMINUM

CANNON AIR FORCE BASE
Metals
ALUMINUM
SAMPLE mg/kg
Resuit RL Qual

CBSS01001 . : 103
CBSS02001 103
CBSS03001 103
CBSS04001 10.3
CBSB010001 103
CBSB020001 103
CBSB030001 10.3
CBSB050001 10.5
CBSB060001 104
CBSB070001 10.4
CBSB080001 104
CBSB100001 104

CANOFS-OFS1-0000

CANOFS-0OFS2-0000

Number of detects

Count (N)

Minimum

Maximum

Mean (x)

Standard deviation (sd) 1964

Max > Min*$§ No

Outlier NA

Tn'

Critical Value?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989¢c
® Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
ALUMINUM IN SURFACE SOIL

Aluminum Result, cont.

i X() X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 8950 3700 -5250.0000 0.5251 -2756.7750
2 8830 3880 -4950.0000 0.3318 -1642.4100
3 8670 4150 -4520.0000 0.246 -1111.9200
4 7090 4260 -2830.0000 0.1802 -509.9660
5 5150 4300 -850.0000 0.124 -105.4000
6 4640 4390 -250.0000 0.0727 -18.1750
7 4580 4520 -60.0000 0.024 -1.4400
8 4520 4580 60.0000 -6146.0860
9 4390 4640 250.0000
10 4300 5150 850.0000
11 4260 7090 2830.0000
12 4150 8670 4520.0000
13 3880 8830 4950.0000
14 3700 8950 5250.0000
N 14
StdDev 1964
W 0.7535
Woeritical 0.8740
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))"2

Woeritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
ALUMINUM IN SURFACE SOIL

Aluminum Log Resuit

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

1 9.0994 8.2161 -0.8833 0.5251 -0.4638

2 9.0859 8.2636 -0.8223 0.3318 -0.2728

3 9.0676 8.3309 -0.7368 0.246 -0.1812

4 8.8664 8.3570 -0.5094 0.1802 -0.0918

5 8.5468 8.3664 -0.1804 0.124 -0.0224

6 8.4425 8.3871 -0.0554 0.0727 -0.0040

7 8.4295 8.4163 -0.0132 0.024 -0.0003

8 8.4163 8.4295 0.0132 -1.0364
9 8.3871 8.4425 0.0554
10 8.3664 8.5468 0.1804
11 8.3570 8.8664 0.5094
12 8.3309 9.0676 0.7368
13 8.2636 9.0859 0.8223
14 8.2161 9.0994 0.8833

N 14

StdDev 0.3208

w 0.8028

Wecritical 0.8740

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR ALUMINUM IN SURFACE SOIL

ALUMINUM (mg/kg) log-transformed

3700 8.2161

4640 8.4425

4260 8.3570

3880 8.2636

4300 8.3664

4520 8.4163

4150 8.3309

7090 8.8664

4580 8.4295

5150 8.5468

8950 9.0994

4390 8.3871

8670 9.0676

8830 9.0859

ALUMINUM (mg/kg) log-transformed

Mean 5507.8571 Mean 8.5625249
Standard Error 524.83925 Standard Error 0.0857405
Median 4550 Median 8.4228608
Mode #N/A Mode #N/A
Standard Deviation 1963.7687 Standard Deviation 0.3208116
Sample Variance 3856387.4 Sample Variance 0.1029201
Kurtosis -0.56635 Kurtosis -0.811617
Skewness 1.0989771 Skewness 0.9390521
Range 5250 Range 0.8833207
Minimum 3700 Minimum 8.2160881
Maximum 8950 Maximum 9.0994088
Sum 77110 Sum 119.87535
Count 14 Count 14
Confidence Level(95.0%) 1133.8461 Confidence Level(95.0%) 0.1852311
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL

99.9
99

« 95

c

S

5 80

o

__“2’ 50

©

5 20

£

o 5
1
0.1

Normal Probability Plot

-
/ o
. //o
o://
.v;‘
8.2 8.4 8.6 8.8 9 9.2

ALUMINUM (sslog)

Q:M9602\M\[BKGFB 1-1 XLSPaluminum/dal

Cannon AFB - Background Study - Appendix B.1

9/16/97
Rev. 1



FIGURE B.1-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SURFACE SOIL
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B.1.2 Antimony

The antimony results for all surface samples were nondetect. Therefore, no linear regression,

outlier, or distribution analyses were conducted.
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B.1.3 Arsenic

A nonlinear regression line fit plot and coefficient of determination (RZ) of -15.3 (Table
B.1-1) indicates that arsenic concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the surface soil samples for arsenic (i.e., the
maximum detected concentration did not exceed the minimum detected concentration by a
factor of 5; see Table B.1-2). Therefore, no outlier analysis was done for surface soil arsenic
data set.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plot (Figure B.1-1) indicate that the arsenic data set in surface soil has a lognormal
distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR ARSENIC IN SURFACE SOIL

ARSENIC (mg/kg) CALCIUM (mg/kg)

1.9 1470
2.1 3800
1.7 6640
1.8 968

1.8 1350
1.5 1580
22 2500
2.7 44800
22 3360
2.6 3930
33 2930
2.4 1570
1.8 2220
1.9 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -15.33793153
Adjusted R Square -15.4148546
Standard Error 1.945649659
Observations 14
ANOVA
daf SS MS F Significance F

Regression 1 -46.20004089 -46.200041 -12.204306 #NUM!
Residual 13 49.21218375 3.7855526
Total 14 3.012142857

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 9.1144E-05 4.22011E-05 2.15975185 0.05005642 -2.60124E-08 0.00018231 -2.601E-08 0.00018231
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LINEAR REGRESSION ANALYSIS FOR ARSENIC IN SURFACE SOIL

TABLE B.1-1

RESIDUAL OUTPUT
Observation Predicted ARSENIC (mg/kg) Residuals

1 0.133981657  1.766018343

2 0.34634714 1.75365286

3 0.605196056  1.094803944

4 0.088227377  1.711772623

5 0.123044379  1.676955621

6 0.144007495  1.355992505

7 0.227859961  1.972140039

8 4.083250496 -1.383250496

9 0.306243787  1.893756213

10 0.358195858  2.241804142

11 0.267051874  3.032948126

) 12 0.143096055  2.256903945
13 0.202339645  1.597660355

14 0.17408501 1.72591499

CALCIUM (mg/kg) Line Fit Plot
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Q:M9602\M\[BKGTB 1-2.XLS \arsenic/dal

TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - ARSENIC
CANNON AIR FORCE BASE

Metals
ARSENIC

SAMPLE mg/kg
Result

Qual

CBSS01001
CBSS02001
CBSS03001
CBSS04001
CBSB010001
CBSB020001
CBSB030001
CBSB050001
CBSB060001
CBSB070001
CBSB080001
CBSB100001
CANOFS-0FS1-0000
CANOFS-OFS2-0000

RL
1
1
1
1
1
1
1
1
1
1
1
1

Number of detects
Count (N)
Minimum
Maximum

Mean (x)
Standard deviation (sd) 0.48
Max > Min*35 No
Qutlier NA
Tn'

Critical Value?

RL = reporting limit

Qual = qualifier

I = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989c

? Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

ARSENIC IN SURFACE SOIL
Arsenic Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 1.1939 0.4055 -0.7885 0.5251 -0.4140
2 0.9933 0.5306 -0.4626 0.3318 -0.1535
3 0.9555 0.5878 -0.3677 0.246 -0.0905
4 0.8755 0.5878 -0.2877 0.1802 -0.0518
5 0.7885 0.5878 -0.2007 0.124 -0.0249
6 0.7885 0.6419 -0.1466 0.0727 -0.0107
7 0.7419 0.6419 -0.1001 0.024 -0.0024
8 0.6419 0.7419 0.1001 -0.7478
9 0.6419 0.7885 0.1466
10 0.5878 0.7885 0.2007
11 0.5878 0.8755 0.2877
12 0.5878 0.9555 0.3677
13 0.5306 0.9933 0.4626
14 0.4055 1.1939 0.7885
N 14
StdDev 0.2120
W 0.9573
Weritical 0.8740
Lognormal
X(i) = Log-transformed values; descending order
X(n-i+1) = Log-transformed values; ascending order
a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)
b(i) = a(n-i+1) * [X(n-i+1) -X(i)]
b = Sum[b(i)]
W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2
Wecritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR ARSENIC IN SURFACE SOIL

ARSENIC (mg/kg) log-transformed

1.9 0.6419

2.1 0.7419

1.7 0.5306

1.8 0.5878

1.8 0.5878

1.5 0.4055

2.2 0.7885

2.7 0.9933

22 0.7885

2.6 0.9555

33 1.1939

2.4 0.8755

1.8 0.5878

1.9 0.6419

ARSENIC (mg/kg) log-transformed

Mean 2.1357143 Mean 0.7371548
Standard Error 0.1286477 Standard Error 0.0566505
Median 2 Median 0.6918956
Mode 1.8 Mode 0.5877867
Standard Deviation 0.4813557 Standard Deviation 0.2119666
Sample Variance 0.2317033 Sample Variance 0.0449298
Kurtosis 1.2513867 Kurtosis 0.1641332
Skewness 1.1246002 Skewness 0.6444809
Range 1.8 Range 0.7884574
Minimum L5 Minimum 0.4054651
Maximum 33 Maximum 1.1939225
Sum 29.9 Sum 10.320168
Count 14 Count 14
Confidence Level(95.0%) 0.2779264 Confidence Level(95.0%) 0.1223858
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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B.1.4 Barium

A linear regression line fit plot and coefficient of determination (Rz) of 0.97 (Table B.1-1)
indicates that barium concentrations in surface soil correlate with calcium concentrations

(i.e., caliche) in surface soil.

The outlier analysis identified one outlier for barium in surface soils. Table B.1-2 shows that
the maximum detected concentration of 670 mg/kg is significantly higher than the other
detected concentrations. A review of the data found no recording or typographical errors.
Additionally, a review of field activities did not indicate any potential sampling problems.

Therefore, this concentration is a valid result and was used in further statistical evaluations.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plots (Figures B.1-1 and B.1-2) indicate that the barium data set in surface soil has neither a

lognormal nor normal distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR BARIUM IN SURFACE SOIL

BARIUM (mg/kg) CALCIUM (mg/kg)

427 1470
577 3800
49.1 6640
392 968

402 1350
47.1 1580
475 2500
670 44800
58.6 3360
71.5 3930
90.6 2930
51.6 1570
672 2220
62.3 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.985585837
R Square 0.971379443
Adjusted R Square 0.894456366
Standard Error 27.87137347
Observations 14
ANOVA
af SS MS F Significance F

Regression 1 342744.8372 342744.837 441.218974 7.86208E-11
Residual 13 10098.57497 776.813459
Total 14 352843.4121

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.015055521 0.00060453 24.9045052 2.3496E-12 0.013749514 0.01636153 0.01374951 0.01636153
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR BARIUM IN SURFACE SOIL

RESIDUAL OUTPUT
Observation Predicted BARIUM (mg/kg) Residuals
1 22.13161653 20.56838347
2 57.21098151 0.48901849
3 99.96866243  -50.86866243
4 14.57374476  24.62625524
5 20.32495396 19.87504604
6 23.78772389  23.31227611
7 37.63880363 9.861196375
8 674.487361 -4.48736096
9 50.58655207 8.013447928
10 59.1681993 12.3318007
11 44.11267785 46.48732215
12 23.63716868  27.96283132
13 33.42325762  33.77674238
14 28.75604597 33.54395403

CALCIUM (mg/kg) Line Fit Plot
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - BARIUM

CANNON AIR FORCE BASE
Metals
BARIUM
SAMPLE mg/kg
Result  Log Result RL Qual

CBSS01001 3.7542 1
CBSS02001 4.0553 1
CBSS03001 3.8939 1
CBSS04001 3.6687 1
CBSB010001 3.6939 1
CBSB020001 3.8523 1
CBSB030001 3.8607 I
CBSB050001 6.5073 1
CBSB060001 4.0707 1
CBSB070001 4.2697 1
CBSB080001 4.5065 1
CBSB100001 3.9435 1

CANOFS-OFS1-0000 42077

CANOFS-OFS2-0000 4.1320

Number of detects

Count (N)

Minimum

Maximum

Mean (x) 4.17

Standard deviation (sd) 165 0.71

Max > Min*5 Yes

OQutlier Yes

Tn' 3.280

Critical Value? 2.371

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA =not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

" T,=(X,.X)/sd Source: EPA 1989¢c

2 Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

BARIUM IN SURFACE SOIL
Barium Log Result
i X(1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 6.5073 3.6687 -2.8386 0.5251 -1.4905
2 4.5065 3.6939 -0.8126 0.3318 -0.2696
3 4.2697 3.7542 -0.5155 0.246 -0.1268
4 4.2077 3.8523 -0.3554 0.1802 -0.0640
5 4.1320 3.8607 -0.2712 0.124 -0.0336
6 4.0707 3.8939 -0.1769 0.0727 -0.0129
7 4.0553 3.9435 -0.1117 0.024 -0.0027
8 3.9435 4.0553 0.1117 -2.0002
9 3.8939 4.0707 0.1769
10 3.8607 4.1320 0.2712
11 3.8523 4.2077 0.3554
12 3.7542 4.2697 0.5155
13 3.6939 4.5065 0.8126
14 3.6687 6.5073 2.8386
N 14
StdDev 0.7118
w 0.6074
Weritical 0.8740

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)10.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

BARIUM IN SURFACE SOIL
Barium Result, cont.
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 670 39.2 -630.8000 0.5251 -331.2331
2 90.6 40.2 -50.4000 0.3318 -16.7227
3 71.5 42.7 -28.8000 0.246 -7.0848
4 67.2 47.1 -20.1000 0.1802 -3.6220
5 62.3 47.5 -14.8000 0.124 -1.8352
6 58.6 49.1 -9.5000 0.0727 -0.6907
7 57.7 51.6 -6.1000 0.024 -0.1464
8 51.6 57.7 6.1000 -361.3349
9 49.1 58.6 9.5000
10 47.5 62.3 14.8000
11 47.1 67.2 20.1000
12 427 71.5 28.8000
13 40.2 90.6 50.4000
14 39.2 670 630.8000
N 14
StdDev 165
w 0.3700
Woeritical 0.8740
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Wecritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wocritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR BARIUM IN SURFACE SOIL

BARIUM (mg/kg) log-transformed

427 3.7542

57.7 4.0553

49.1 3.8939

39.2 3.6687

40.2 3.6939

47.1 3.8523

47.5 3.8607

670 6.5073

58.6 4.0707

71.5 4.2697

90.6 4.5065

51.6 3.9435

67.2 4.2077

62.3 4.1320

BARIUM (mglkg) log-transformed

Mean 99.664286 Mean 4.1725844
Standard Error 44.030672 Standard Error 0.1902408
Median 54.65 Median 3.9993894
Mode #N/A Mode #N/A
Standard Deviation 164.74769 Standard Deviation 0.7118158
Sample Variance 27141.801 Sample Variance 0.5066818
Kurtosis 13.748299 Kurtosis 10.412145
Skewness 3.6953552 Skewness 3.0739309
Range 630.8 Range 2.838601
Minimum 39.2 Minimum 3.6686767
Maximum 670 Maximum 6.5072777
Sum 1395.3 Sum 58.416182
Count 14 Count 14
Confidence Level(95.0%) 95.122465 Confidence Level(95.0%) 0.4109902

9/16/97
Rev. ]



TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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FIGURE B.1-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SURFACE SOIL
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B.1.5 Beryllium

A nonlinear regression line fit plot and coefficient of determination (Rz) of -5.3 (Table B.1-1)
indicates that beryllium concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified for beryllium in surface soils. The maximum detected
concentration did not exceed the minimum detected concentration by a factor of 5 or more

(see Table B.1-2). Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plot (Figure B.1-1) indicate that the beryllium data set in surface soil has a lognormal
distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR BERYLLIUM IN SURFACE SOIL

BERYLLIUM (mg/kg) CALCIUM (mg/kg)
0.3 1470
0.26 3800
0.3 6640
0.26 968
0.21 1350
031 1580
0.26 2500
0.55 44800
0.39 3360
0.38 3930
0.62 2930
031 1570
0.49 2220
0.22 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -5.225737528
Adjusted R Square -5.302660605
Standard Error 0.312476331
Observations 14
ANOVA
ar SS MS F Significance F

Regression 1 -1.065453229 -1.0654532 -10.911894 #NUM!
Residual 13 1.269338943 0.09764146
Total 14 0.203885714

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 1.71016E-05 6.77761E-06 2.52324665 0.02544751 2.45945E-06 3.1744E-05 2.4594E-06 3.1744E-05
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LINEAR REGRESSION ANALYSIS FOR BERYLLIUM IN SURFACE SOIL

TABLE B.1-1

RESIDUAL OUTPUT
Observation Predicted BERYLLIUM (mg/kg)  Residuals
1 0.025139329  0.274860671
2 0.06498602 0.19501398
3 0.113554519  0.186445481
4 0.016554334  0.243445666
5 0.023087139  0.186912861
6 0.027020503  0.282979497
7 0.042753961  0.217246039
8 0.766150974  -0.216150974
9 0.057461323  0.332538677
10 0.067209226  0.312790774
11 0.050107642  0.569892358
12 0.026849487  0.283150513
13 0.037965517  0.452034483
14 0.032664026  0.187335974

o
®

ooo

BERYLLIUM
(mg/kg)
obhO®

CALCIUM (mg/kg) Line Fit Plot
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20000
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - BERYLLIUM

CANNON AIR FORCE BASE
Metals
BERYLLIUM
SAMPLE mg/kg
Result Log Result RL Qual

CBSS01001 . -1.2040 0.21
CBSS02001 -1.3471 0.21
CBSS03001 -1.2040 0.21
CBSS04001 -1.3471 0.21
CBSB010001 -1.5606 0.21
CBSB020001 -1.1712 0.21
CBSB030001 -1.3471 021
CBSB050001 -0.5978 0.21
CBSB060001 -0.9416 0.21
CBSB070001 -0.9676 0.21
CBSB080001 -0.4780 0.21
CBSB100001 -1.1712 0.21

CANOFS-0FS1-0000 o 0 -0.7133 J

CANOFS-0OFS2-0000 0.22 -1.5141 0.44

Number of detects 13

Count (N) 14

Minimum 0.21

Maximum 0.62

Mean (x) 0.35 -1.11

Standard deviation (sd) 0.13 033

Max > Min*5 No

Qutlier NA

Tn!

Critical Value?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

! T, =(X,.X)/sd Source: EPA 1989¢c

% Source: Table 8, EPA 1989c¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
BERYLLIUM IN SURFACE SOIL

Beryllium Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

i -0.4780 -1.5606 -1.0826 0.5251 -0.5685

2 -0.5978 -1.5141 -0.9163 0.3318 -0.3040

3 -0.7133 -1.3471 -0.6337 0.246 -0.1559

4 -0.9416 -1.3471 -0.4055 0.1802 -0.0731

5 -0.9676 -1.3471 -0.3795 0.124 -0.0471

6 -1.1712 -1.2040 -0.0328 0.0727 -0.0024

7 -1.1712 -1.2040 -0.0328 0.024 -0.0008

8 -1.2040 -1.1712 0.0328 -1.1517
9 -1.2040 -1.1712 0.0328
10 -1.3471 -0.9676 0.3795
11 -1.3471 -0.9416 0.4055
12 -1.3471 -0.7133 0.6337
13 -1.5141 -0.5978 0.9163
14 -1.5606 -0.4780 1.0826

N 14

StdDev 0.3314

w 0.9290

Weritical 0.8740

Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical

Data set is determined to be lognormal if W>Weritical based on log-transformed data,
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TABLE B.1-4

SUMMARY STATISTICS FOR BERYLLIUM IN SURFACE SOIL

BERYLLIUM (mg/kg) log-transformed

0.3 -1.2040

0.26 -1.3471

0.3 -1.2040

0.26 -1.3471

0.21 -1.5606

0.31 -1.1712

0.26 -1.3471

0.55 -0.5978

0.39 -0.9416

0.38 -0.9676

0.62 -0.4780

0.31 -1.1712

0.49 -0.7133

0.22 -1.5141

BERYLLIUM (mg/kg) log-transformed

Mean 0.3471429 Mean -1.111766
Standard Error 0.0334702 Standard Error 0.0885716
Median 0.305 Median -1.187578
Mode 0.26 Mode -1.347074
Standard Deviation 0.1252338 Standard Deviation 0.3314047
Sample Variance 0.0156835 Sample Variance 0.1098291
Kurtosis 0.3677283 Kurtosis -0.455413
Skewness 1.1313252 Skewness 0.6527994
Range 0.41 Range 1.0826119
Minimum 0.21 Minimum -1.560648
Maximum 0.62 Maximum -0.478036
Sum 4.86 Sum -15.56472
Count 14 Count 14
Confidence Level(95.0%) 0.0723079 Confidence Level(95.0%) 0.1913474
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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B.1.6 Cadmium

The cadmium results for all surface samples were nondetect. Therefore, no linear regression,

outlier, or distribution analyses were conducted.
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B.1.7 Calcium

Outlier analysis identified one outlier in the surface soil data set for calcium (see Table
B.1-2). A review of the data and sample collection activities did not show any problems
which would indicate that this result is not valid. Therefore, this concentration was retained

in the data set and used in further statistical evaluations.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plots (Figures B.1-1 and B.1-2) indicate that the calcium data set in surface soil has neither a
lognormal nor normal distribution.
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - CALCIUM

CANNON AIR FORCE BASE
Metals
CALCIUM
SAMPLE mg/kg
Result  Log Result RL Qual

CBSS01001 4 7.2930 20.6
CBSS02001 8.2428 20.7
CBSS03001 8.8009 20.7
CBSS04001 6.8752 20.5
CBSB010001 7.2079 20.6
CBSB020001 7.3652 20.6
CBSB030001 7.8240 20.5
CBSB050001 10.7100 209
CBSB060001 8.1197 20.8
CBSB070001 8.2764 209
CBSB080001 7.9828 20.8
CBSB100001 7.3588 20.7

CANOFS-OFS1-0000 7.7053

CANOFS-0OFS2-0000 7.5549

Number of detects 14

Count (N) 14

Minimum 968

Maximum 44800

Mean (x) 5645 7.95

Standard deviation (sd) 11366 0.95

Max > Min*5 Yes

Outlier Yes

Tn' 2918

Critical Value® 2371

RL =reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989c

? Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

CALCIUM IN SURFACE SOIL
Calcium Log Result
i X(1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 10.7100 6.8752 -3.8347 0.5251 -2.0136
2 8.8009 7.2079 -1.5930 0.3318 -0.5286
3 8.2764 7.2930 -0.9834 0.246 -0.2419
4 8.2428 7.3588 -0.8839 0.1802 -0.1593
5 8.1197 7.3652 -0.7545 0.124 -0.0936
6 7.9828 7.5549 -0.4279 0.0727 -0.0311
7 7.8240 7.7053 -0.1188 0.024 -0.0029
8 7.7053 7.8240 0.1188 -3.0709
9 7.5549 7.9828 0.4279
10 7.3652 8.1197 0.7545
It 7.3588 8.2428 0.8839
12 7.2930 8.2764 0.9834
13 7.2079 8.8009 1.5930
14 6.8752 10.7100 3.8347
N 14
StdDev 0.9456
w 0.8113
Weritical 0.8740

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

CALCIUM IN SURFACE SOIL
Calcium Result, cont.
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 44800 968 -43832.0000 0.5251 -23016.183
2 6640 1350 -5290.0000 0.3318 -1755.222
3 3930 1470 -2460.0000 0.246 -605.160
4 3800 1570 -2230.0000 0.1802 -401.846
5 3360 1580 -1780.0000 0.124 -220.720
6 2930 1910 -1020.0000 0.0727 -74.154
7 2500 2220 -280.0000 0.024 -6.720
8 2220 2500 280.0000 -26080.005
9 1910 2930 1020.0000
10 1580 3360 1780.0000
11 1570 3800 2230.0000
12 1470 3930 2460.0000
13 1350 6640 5290.0000
14 968 44800 43832.0000
N 14
StdDev 11366
w 0.4050
Weritical 0.8740

Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR CALCIUM IN SURFACE SOIL

CALCIUM (mg/kg) log-transformed
1470 7.2930
3800 8.2428
6640 8.8009
968 6.8752
1350 7.2079
1580 7.3652
2500 7.8240
44800 10.7100
3360 8.1197
3930 8.2764
2930 7.9828
1570 7.3588
2220 7.7053
1910 7.5549
CALCIUM (mg/kg) log-transformed
Mean 5644.8571 Mean 7.9511945
Standard Error 3037.7618 Standard Error 0.2527256
Median 2360 Median 7.7646542
Mode #N/A Mode #N/A
Standard Deviation 11366.264 Standard Deviation 0.9456125
Sample Variance 129191958 Sample Variance 0.894183
Kurtosis 13.409259 Kurtosis 5.4293097
Skewness 3.6348335 Skewness 2.0424958
Range 43832 Range 3.8347313
Minimum 968 Minimum 6.8752321
Maximum 44800 Maximum 10.709963
Sum 79028 Sum 111.31672
Count 14 Count 14
Confidence Level(95.0%) 6562.6842 Confidence Level(95.0%) 0.5459803
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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FIGURE B.1-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SURFACE SOIL
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B.1.8 Chromium

A nonlinear regression line fit plot and coefficient of determination (Rz) of -24 (Table B.1-1)
indicates that chromium concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for chromium (see Table B.1-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plots (Figures B.1-1 and B.1-2) indicate that the chromium data set in surface soil has neither
a lognormal nor normal distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR CHROMIUM IN SURFACE SOIL

CHROMIUM, TOTAL (mg/kg) CALCIUM (mg/kg)
59 1470
6.6 3800
6 6640
6 968

6.5 1350

6.5 1580

6.4 2500

7.7 44800

6.6 3360

7.6 3930

10.5 2930

6.4 1570

8.6 2220

8.7 1910
SUMMARY OUTPUT

Regression Statistics
Multiple R 65535
R Square -23.96962771
Adjusted R Square -24.04655079
Standard Error 6.648644433
Observations 14
ANOVA
df SS MS F Significance F
Regression 1 -551.6438606 -551.64386 -12.479367 #NUM!
Residual 13 574.6581463 44.2044728
Total 14 23.01428571
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.000276615 0.000144209 1.91815214 0.07732236 -3.49298E-05 0.00058816 -3.493E-05 0.00058816

Q:M9602\M\[BKGTB 1-1.XLS]\chromium/dal
Cannon AFB - Background Study - Appendix B.1

Sheet 1 of 2

9/16/97
Rev. |



TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR CHROMIUM IN SURFACE SOIL

RESIDUAL OUTPUT
Observation Predicted CHROMIUM, TOTAL (mg/kg) Residuals
1 0.406623997 5.493376003
2 1.051136864 5.548863136
3 1.836723362 4.163276638
4 0.267763285 5.732236715
5 0.373430202 6.126569798
6 0.437051643 6.062948357
7 0.69153741 5.70846259
8 12.3923504 -4.692350396
9 0.92942628 5.67057372
10 1.087096809 6.512903191
11 0.810481845 9.689518155
12 0.434285494 5.965714506
13 0.614085221 7.985914779
14 0.528334582 8.171665418

CALCIUM (mg/kg) Line Fit Plot

=£ 15 o CHROMIUM, TOTAL

2 €104 (mg/kg)

83 s @ Predicted CHROMIUM,

Eg 0 TOTAL (mg/kg)
=0 20000 40000 60000

CALCIUM (mg/kg)

9/16/97
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - CHROMIUM (TOTAL)
CANNON AIR FORCE BASE

Metals
CHROMIUM, TOTAL

SAMPLE mg/kg
Result

Qual

CBSS01001
CBSS02001
CBSS03001
CBSS04001
CBSB010001
CBSB020001
CBSB030001
CBSB050001
CBSB060001
CBSB070001
CBSB080001
CBSB100001
CANOFS-OFS1-0000
CANOFS-0FS2-0000

RL
1
1
1
1
1
1
1
1
1
1
1
1

Number of detects

Count (N)

Minimum

Maximum 10.5
Mean (x) 7.1

Standard deviation (sd) 1.3

Max > Min*5 No

Outlier NA
Tn'

Critical Value®

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989¢

% Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
CHROMIUM IN SURFACE SOIL

Chromium Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

1 2.3514 1.7750 -0.5764 0.5251 -0.3027

2 2.1633 1.7918 -0.3716 0.3318 -0.1233

3 2.1518 1.7918 -0.3600 0.246 -0.0886

4 2.0412 1.8563 -0.1849 0.1802 -0.0333

5 2.0281 1.8563 -0.1719 0.124 -0.0213

6 1.8871 1.8718 -0.0153 0.0727 -0.0011

7 1.8871 1.8718 -0.0153 0.024 -0.0004

8 1.8718 1.8871 0.0153 -0.5706
9 1.8718 1.8871 0.0153
10 1.8563 2.0281 0.1719
11 1.8563 2.0412 0.1849
12 1.7918 2.1518 0.3600
13 1.7918 2.1633 0.3716
14 1.7750 23514 0.5764

N 14

StdDev 0.1710

w 0.8566

Wecritical 0.8740

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))*2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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SHAPIRO-WILK TEST OF NORMALITY -

TABLE B.1-3

CHROMIUM IN SURFACE SOIL

Chromium Result, cont.

i X(1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

1 10.5 5.9 -4.6000 0.5251 -2.4155

2 8.7 6 -2.7000 0.3318 -0.8959

3 8.6 6 -2.6000 0.246 -0.6396

4 7.7 6.4 -1.3000 0.1802 -0.2343

5 7.6 6.4 -1.2000 0.124 -0.1488

6 6.6 6.5 -0.1000 0.0727 -0.0073

7 6.6 6.5 -0.1000 0.024 -0.0024

8 6.5 6.6 0.1000 -4.3437
9 6.5 6.6 0.1000
10 6.4 7.6 1.2000
11 6.4 7.7 1.3000
12 6 8.6 2.6000
13 6 8.7 2.7000
14 59 10.5 4.6000

N 14
StdDev 1
w 0.8198
Woeritical 0.8740
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coeficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Wecritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical

Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR CHROMIUM IN SURFACE SOIL

CHROMIUM, TOTAL (mg/kg) log-transformed
5.9 1.7750
6.6 1.8871

6 1.7918

6 1.7918
6.5 1.8718
6.5 1.8718
6.4 1.8563
7.7 2.0412
6.6 1.8871
7.6 2.0281
10.5 2.3514
6.4 1.8563
8.6 2.1518
8.7 2.1633

CHROMIUM, TOTAL (mg/kg)

log-transformed

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis

Skewness

Range

Minimum
Maximum

Sum

Count

Confidence Level(95.0%)

7.1428571
0.3556011
6.55

6.6
1.3305374
1.7703297
1.8003608
1.4629514
4.6

5.9

10.5

100

14
0.7682293

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis

Skewness

Range

Minimum
Maximum

Sum

Count

Confidence Level(95.0%)

1.95176
0.0457017
1.8794359
1.8870696
0.1710002
0.0292411
0.7067483
1.1742201
0.5764229
1.7749524
2.3513753

27.32464
14
0.0987326
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL

Normal Probability Plot
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FIGURE B.1-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SURFACE SOIL
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B.1.9 Cobalt

A nonlinear regression line fit plot and coefficient of determination (R2) of -5.3 (Table B.1-1)
indicates that cobalt concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for cobalt (see Table B.1-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability

plot (Figure B.1-1) indicate that the cobalt data set in surface soil has a lognormal

distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR COBALT IN SURFACE SOIL

COBALT (mg/kg) CALCIUM (mg/kg)
2.7 1470
2.8 3800
29 6640
25 968
1.8 1350
1.9 1580
1.9 2500
4.5 44800
33 3360
39 3930
53 2930
1.8 1570
2.7 2220
27 1910
SUMMARY OUTPUT
Regression Statistics
Multiple R 65535
R Square -5.274859149
Adjusted R Square -5.351782225
Standard Error 2.617041331
Observations 14
ANOVA
df SS MS F Significance F
Regression 1 -74.84648356 -74.846484  -10.92824 #NUM!
Residual 13 89.03576928 6.84890533
Total 14 14.18928571
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.000143013 5.67636E-05 2.51944784 0.02563072 2.03827E-05 0.00026564 2.0383E-05 0.00026564
Q:M9602M\(BKGTBI1-1.XLS]\cobalt/dal 9/16/97
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LINEAR REGRESSION ANALYSIS FOR COBALT IN SURFACE SOIL

TABLE B.1-1

RESIDUAL OUTPUT
Observation Predicted COBALT (mg/kg) Residuals
1 0.210229085 2.489770915
2 0.543449336 2.256550664
3 0.949606208 1.950393792
4 0.138436568 2.361563432
5 0.193067527 1.606932473
6 0.225960513 1.674039487
7 0.357532458 1.542467542
8 6.406981646  -1.906981646
9 0.480523623 2.819476377
10 0.562041024 3.337958976
11 0.419028041 4.880971959
12 0.224530384 1.575469616
13 0.317488823 2.382511177
14 0.273154798 2.426845202

COBALT (mg/kg)

ON OO

0

CALCIUM (mg/kg) Line Fit Plot

& COBALT (mg/kg)

@ Predicted COBALT
(mg/kg)

10000 20000 30000 40000 50000
CALCIUM (mg/kg)
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Q:M9602\M\[BKGTB 1-2.XLS]\cobalt/dal

TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - COBALT
CANNON AIR FORCE BASE

Metals
COBALT

SAMPLE mg/kg
Resuit

Qual

CBSS01001
CBSS02001
CBSS03001
CBSS04001
CBSB010001
CBSB020001
CBSB030001
CBSB050001
CBSB060001
CBSB070001
CBSB080001
CBSB100001
CANOFS-OFS1-0000
CANOFS-OFS2-0000

RL
1
1
1
1
1
1
1
I
1
1
1
1

Number of detects
Count (N)
Minimum
Maximum

Mean (x)
Standard deviation (sd) 1.0
Max > Min*$5 No
Outlier NA
Tn'

Critical Value®

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit
U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.
"' T,=(X,X)/sd Source: EPA 1989¢
? Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

COBALT IN SURFACE SOIL
Cobalt Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 1.6677 0.5878 -1.0799 0.5251 -0.5671
2 1.5041 0.5878 -0.9163 0.3318 -0.3040
3 1.3610 0.6419 -0.7191 0.246 -0.1769
4 1.1939 0.6419 -0.5521 0.1802 -0.0995
5 1.0647 0.9163 -0.1484 0.124 -0.0184
6 1.0296 0.9933 -0.0364 0.0727 -0.0026
7 0.9933 0.9933 0.0000 0.024 0.0000
8 0.9933 0.9933 0.0000 -1.1685
9 0.9933 1.0296 0.0364
10 0.9163 1.0647 0.1484
11 0.6419 1.1939 0.5521
12 0.6419 1.3610 0.7191
13 0.5878 1.5041 0.9163
14 0.5878 1.6677 1.0799
N 14
StdDev 0.3367
w 0.9262
Weritical 0.8740
Lognormal
X(i) = Log-transformed values; descending order
X(n-i+1) = Log-transformed values; ascending order
a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)
b(i) = a(n-i+1) * [X(n-i+1) -X(i)]
b = Sum[b(i)]
W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))*2
Woeritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wcritical based on log-transformed data.
Q:M960AM\BKGTB 1-3.XLS]\cobalt/dal 9/16/97
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TABLE B.1-4

SUMMARY STATISTICS FOR COBALT IN SURFACE SOIL

COBALT (mg/kg) log-transformed

27 0.9933

2.8 1.0296

2.9 1.0647

2.5 0.9163

1.8 0.5878

1.9 0.6419

1.9 0.6419

45 1.5041

33 1.1939

39 1.3610

53 1.6677

1.8 0.5878

2.7 0.9933

27 0.9933

COBALT (mg/kg) log-transformed

Mean 2.9071429 Mean 1.0125958
Standard Error 0.2792187 Standard Error 0.09
Median 2.7 Median 0.9932518
Mode 2.7 Mode 0.9932518
Standard Deviation 1.0447409 Standard Deviation 0.3367493
Sample Variance 1.0914835 Sample Variance 0.1134001
Kurtosis 0.8137969 Kurtosis -0.402046
Skewness 1.0962149 Skewness 0.4514722
Range 35 Range 1.0799202
Minimum 1.8 Minimum 0.5877867
Maximum 53 Maximum 1.6677068
Sum 40.7 Sum 14.176341
Count 14 Count 14
Confidence Level(95.0%) 0.6032153 Confidence Level(95.0%) 0.1944332
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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B.1.10 Copper

A nonlinear regression line fit plot and coefficient of determination (Rz) of -1.9 (Table B.1-1)
indicates that copper concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for copper (see Table B.1-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plots (Figures B.1-1 and B.1-2) indicate that the copper data set in surface soil has neither a
lognormal nor normal distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR COPPER IN SURFACE SOIL

COPPER (mg/kg) CALCIUM (mg/kg)

4.3 1470

4.9 3800

4.1 6640

3.8 968

4.1 1350

43 1580

4.6 2500

7 44800

52 3360

6.4 3930

9.7 2930

37 1570

18.3 2220

15.3 1910
SUMMARY OUTPUT

Regression Statistics
Multiple R 65535
R Square -1.916310002
Adjusted R Square -1.993233079
Standard Error 7.779645655
Observations 14
ANOVA
df SS MS F Significance F
Regression 1 -517.0053819 -517.00538  -8.542312 #NUM!
Residual 13 786.7975247 60.5228865
Total 14 269.7921429
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.000254035 0.00016874 1.50547543 0.15610763 -0.000110507 0.00061858 -0.0001105 0.00061858
Q:M9602\M\[BKGTB1-1.XLS]\copper/dal 9/16/97
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LINEAR REGRESSION ANALYSIS FOR COPPER IN SURFACE SOIL

TABLE B.1-1

RESIDUAL OUTPUT
Observation Predicted COPPER (mg/kg) Residuals
1 0373430972 3.926569028
2 0.965331765  3.934668235
3 1.686790242  2.413209758
4 0.245905565  3.554094435
5 0.342946811  3.757053189
6 0.401374787  3.898625213
7 0.635086688  3.964913312
8 11.38075344  -4.38075344
9 0.853556508  4.346443492
10 0.998356273  5.401643727
11 0.744321598  8.955678402
12 0.39883444  3.30116556
13 0.563956979  17.73604302
14 0.485206229 14.81479377

COPPER (mg/kg)

CALCIUM (mg/kg) Line Fit Plot

0 10000 20000 30000 40000 50000
CALCIUM (mg/kg)

o COPPER (mg/kg)

m Predicted COPPER
(mg/kg)
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Q:M9602\M\[BKGTB 1-2.XLS]\copper/dat

TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - COPPER

CANNON AIR FORCE BASE
Metals
COPPER
SAMPLE mg/kg
Result RL Qual

CBSS01001 2.1
CBSS02001 2.1
CBSS03001 2.1
CBSS04001 2.1
CBSB010001 2.1
CBSB020001 2.1
CBSB030001 2.1
CBSB050001 2.1
CBSB060001 2.1
CBSB070001 2.1
CBSB080001 2.1
CBSB100001 21

CANOFS-OFS1-0000

CANOFS-0OFS2-0000

Number of detects

Count (N)

Minimum

Maximum 183

Mean (x) 6.8

Standard deviation (sd) 4.6

Max > Min*5 No

Outlier NA

Tn'

Critical Value?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989¢

? Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

COPPER IN SURFACE SOIL
Copper Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 2.9069 1.3083 -1.5986 0.5251 -0.8394
2 2.7279 1.3350 -1.3929 0.3318 -0.4621
3 2.2721 1.4110 -0.8611 0.246 -0.2118
4 1.9459 1.4110 -0.5349 0.1802 -0.0964
5 1.8563 1.4586 -0.3977 0.124 -0.0493
6 1.6487 1.4586 -0.1900 0.0727 -0.0138
7 1.5892 - 1.5261 -0.0632 0.024 -0.0015
8 1.5261 1.5892 0.0632 -1.6744
9 1.4586 1.6487 0.1900
10 1.4586 1.8563 0.3977
11 1.4110 1.9459 0.5349
12 1.4110 22721 0.8611
13 1.3350 2.7279 1.3929
14 1.3083 2.9069 1.5986
N 14
StdDev 0.5160
w 0.8101
Wecritical 0.8740

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

COPPER IN SURFACE SOIL
Copper Result, cont.
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 18.3 3.7 -14.6000 0.5251 -7.6665
2 15.3 3.8 -11.5000 0.3318 -3.8157
3 9.7 4.1 -5.6000 0.246 -1.3776
4 7 4.1 -2.9000 0.1802 -0.5226
5 6.4 43 -2.1000 0.124 -0.2604
6 52 43 -0.9000 0.0727 -0.0654
7 49 4.6 <0.3000 0.024 -0.0072
8 4.6 49 0.3000 -13.7154
9 43 52 0.9000
10 43 6.4 2.1000
11 4.1 7 2.9000
12 4.1 9.7 5.6000
13 38 15.3 11.5000
14 3.7 18.3 14.6000
N 14
StdDev 5
w 0.6972
Woeritical 0.8740
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)10.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Weritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR COPPER IN SURFACE SOIL

COPPER (mg/kg) log-transformed

43 1.4586

49 1.5892

4.1 1.4110

3.8 1.3350

4.1 1.4110

43 1.4586

4.6 1.5261

7 1.9459

5.2 1.6487

6.4 1.8563

9.7 2.2721

3.7 1.3083

18.3 2.9069

15.3 2.7279

COPPER (mg/kg) log-transformed

Mean 6.8357143 Mean 1.7753983
Standard Error 1.217528 Standard Error 0.1379025
Median 4.75 Median 1.5576458
Mode 43 Mode 1.458615
Standard Deviation 4.5555726 Standard Deviation 0.5159838
Sample Variance 20.753242 Sample Variance 0.2662393
Kurtosis 2.6648779 Kurtosis 0.7684573
Skewness 1.8808328 Skewness 1.3516816
Range 14.6 Range 1.5985682
Minimum 3.7 Minimum 1.3083328
Maximum 18.3 Maximum 2.9069011
Sum 95.7 Sum 24.855576
Count 14 Count 14
Confidence Level(95.0%) 2.6303088 Confidence Level(95.0%) 0.2979201
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL

Normal Probability Plot
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FIGURE B.1-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SURFACE SOIL
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B.1.11 Iron

A nonlinear regression line fit plot and coefficient of determination (R?) of -19.1 (Table
B.1-1) indicates that iron concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for iron (see Table B.1-2). The maximum
detected concentration did not exceed the minimum detected concentration by a factor of 5.

Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plots (Figures B.1-1 and B.1-2) indicate that the iron data set in surface soil has neither a
lognormal nor normal distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR IRON IN SURFACE SOIL

IRON (mg/kg) CALCIUM (mg/kg)
5480 1470
6400 3800
5530 6640
5440 968
5680 1350
5920 1580
5670 2500
6840 44800
5660 3360
6270 3930
10100 2930
5550 1570
7860 2220
8010 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -19.16556267
Adjusted R Square -19.24248575
Standard Error 6057.398145
Observations 14
ANOVA
df SS MS F Significance F

Regression 1 -453342903.9 -453342904 -12.355337 #NUM!
Residual 13 476996939.7 36692072.3
Total 14 23654035.71

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.24779051 0.131384954 1.88598848 0.08183651 -0.036049372 0.53163039 -0.0360494 0.53163039

Q:M9602\M\[BKGTB1-1.XLS \iron/dal 9/16/97
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR IRON IN SURFACE SOIL

RESIDUAL OUTPUT
Observation Predicted IRON (mg/kg) Residuals
1 364.2520496 5115.74795
2 941.6039377 5458.396062
3 1645.328986 3884.671014
4 239.8612136 5200.138786
5 334.5171884 5345.482812
6 391.5090057 5528.490994
7 619.4762748 5050.523725
8 11101.01484 -4261.014844
9 832.5761133 4827.423887
10 973.8167039 5296.183296
11 726.026194 9373.973806
12 389.0311006 5160.968899
13 550.094932 7309.905068
14 473.2798739 7536.720126

IRON (mg/kg)

CALCIUM (mg/kg) Line Fit Plot

& 1RON (mg/kg)
M Predicted IRON (mg/kg)

0 20000 40000 60000
CALCIUM (mg/kg)
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - IRON

CANNON AIR FORCE BASE

Metals

IRON

SAMPLE mg/kg

Result RL Qual

CBSS01001 ; 103
CBSS02001 10.3
CBSS03001 10.3
CBSS04001 10.3
CBSB010001 103
CBSB020001 10.3
CBSB030001 10.3
CBSB050001 10.5
CBSB060001 104
CBSB070001 10.4
CBSB080001 104
CBSB100001 10.4

CANOFS-OFS1-0000
CANOFS-OFS2-0000

Number of detects
Count (N)
Minimum
Maximum

Mean (x)
Standard deviation (sd) 1349
Max > Min*5 No
Outlier NA
Tn'

Critical Value®

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit
U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.
' T,=(X,X)/sd Source: EPA 1989¢
? Source: Table 8, EPA 1989c¢

Cannon AFB - Background Study - Appendix B.1
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

IRON IN SURFACE SOIL
Iron Log Result
i X(1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 9.2203 8.6015 -0.6188 0.5251 -0.3249
2 8.9884 8.6089 -0.3796 0.3318 -0.1259
3 8.9695 8.6179 -0.3516 0.246 -0.0865
4 8.8305 8.6216 -0.2090 0.1802 -0.0377
5 8.7641 8.6412 -0.1229 0.124 -0.0152
6 8.7435 8.6429 -0.1006 0.0727 -0.0073
7 8.6861 8.6447 -0.0414 0.024 -0.0010
8 8.6447 8.6861 0.0414 -0.5986
9 8.6429 8.7435 0.1006
10 8.6412 8.7641 0.1229
11 8.6216 8.8305 0.2090
12 8.6179 8.9695 0.3516
13 8.6089 8.9884 0.3796
14 8.6015 9.2203 0.6188
N 14
StdDev 0.1854
w 0.8017
Weritical 0.8740

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wcritical based on log-transformed data.
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

IRON IN SURFACE SOIL
Iron Result, cont.
i X(1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 10100 5440 -4660.0000 0.5251 -2446.9660
2 8010 5480 -2530.0000 0.3318 -839.4540
3 7860 5530 -2330.0000 0.246 -573.1800
4 6840 5550 -1290.0000 0.1802 -232.4580
5 6400 5660 -740.0000 0.124 -91.7600
6 6270 5670 -600.0000 0.0727 -43.6200
7 5920 5680 -240.0000 0.024 -5.7600
8 5680 5920 240.0000 -4233.1980
9 5670 6270 600.0000
10 5660 6400 740.0000
11 5550 6840 1290.0000
12 5530 7860 2330.0000
13 5480 8010 2530.0000
14 5440 10100 4660.0000
N 14
StdDev 1349
W 0.7576
Woeritical 0.8740
Not Normat

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR IRON IN SURFACE SOIL

IRON (mg/kg) log-transformed

5480 8.6089

6400 8.7641

5530 8.6179

5440 8.6015

5680 8.6447

5920 8.6861

5670 8.6429

6840 8.8305

5660 8.6412

6270 8.7435

10100 9.2203

5550 8.6216

7860 8.9695

8010 8.9884

IRON (mg/kg) log-transformed

Mean 6457.8571 Mean 8.7558014
Standard Error 360.50968 Standard Error 0.0495506
Median 5800 Median 8.6653991
Mode #N/A Mode #N/A
Standard Deviation 1348.9037 Standard Deviation 0.1854014
Sample Variance 1819541.2 Sample Variance 0.0343737
Kurtosis 3.1935461 Kurtosis 1.73398
Skewness 1.8172192 Skewness 1.4990229
Range 4660 Range 0.6187564
Minimum 5440 Minimum 8.6015343
Maximum 10100 Maximum 9.2202907
Sum 90410 Sum 122.58122
Count 14 Count 14
Confidence Level(95.0%) 778.83366 Confidence Level(95.0%) 0.1070475
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TABLE B.1-1
PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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FIGURE B.1-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SURFACE SOIL
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B.1.12 Lead

A nonlinear regression line fit plot and coefficient of determination (Rz) of -13.2 (Table
B.1-1) indicates that lead concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for lead (see Table B.1-2). The maximum
detected concentration did not exceed the minimum detected concentration by a factor of 5.

Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plot (Figure B.1-1) indicate that the lead data set in surface soil has a lognormal distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR LEAD IN SURFACE SOIL

LEAD (mg/kg) CALCIUM (mg/kg)

5.6 1470
7.1 3800
7.4 6640
52 968

5.7 1350
6.3 1580
6.2 2500
8.5 44800
5.9 3360
6.6 3930
10 2930
49 1570
5.7 2220
10 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -13.20942975
Adjusted R Square -13.28635282
Standard Error 6.212424367
Observations 14
ANOVA
df SS MS F Significance F

Regression 1 -466.415529 -466.41553 -12.085115 #NUM!
Residual 13 501.7248147 38.5942165
Total 14 35.30928571

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A . #N/A #N/A
CALCIUM (mg/kg) 0.000290666 0.000134747 2.15711917 0.05029789 -4.37803E-07 0.00058177 -4.378E-07 0.00058177

Q:M9602\M\[BKGTBI1-1.XLS\ead/dal
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR LEAD IN SURFACE SOIL

RESIDUAL OUTPUT
Observation Predicted LEAD (mg/kg) Residuals
1 0.427279544 5.172720456
2 1.104532154 5.995467846
3 1.930024606 5.469975394
4 0.281365033 4.918634967
5 0.392399581 5.307600419
6 0.459252843 5.840747157
7 0.726665891 5.473334109
8 13.02185276  -4.521852761
9 0.976638957 4.923361043
10 1.14231878 5.45768122
11 0.851652424 9.148347576
12 0.456346179 4.443653821
13 0.645279311 5.054720689
14 0.55517274 9.44482726

CALCIUM (mglkg) Line Fit Plot
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - LEAD

CANNON AIR FORCE BASE
Metals
LEAD
SAMPLE mg/kg
Result RL Qual

CBSS01001 0.31
CBSS02001 0.31
CBSS03001 0.31
CBSS04001 0.31
CBSB010001 031
CBSB020001 0.31
CBSB030001 031
CBSB050001 031
CBSB060001 0.31
CBSB070001 0.31
CBSB080001 0.31
CBSB100001 0.31

CANOFS-0FS1-0000

CANOFS-0FS2-0000

Number of detects

Count (N)

Minimum

Maximum

Mean (x)

Standard deviation (sd) 1.6

Max > Min*5 No

Outlier NA

Tn'

Critical Value?

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989c¢
> Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

LEAD IN SURFACE SOIL
Lead Log Result
i X(@) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 2.3026 1.5892 -0.7133 0.5251 -0.3746
2 2.3026 1.6487 -0.6539 0.3318 -0.2170
3 2.1401 1.7228 -0.4173 0.246 -0.1027
4 2.0015 1.7405 -0.2610 0.1802 -0.0470
5 1.9601 1.7405 -0.2196 0.124 -0.0272
6 1.8871 1.7750 -0.1121 0.0727 -0.0082
7 1.8405 1.8245 -0.0160 0.024 -0.0004
8 1.8245 1.8405 0.0160 -0.7770
9 1.7750 1.8871 0.1121
10 1.7405 1.9601 0.2196
11 1.7405 2.0015 0.2610
12 1.7228 2.1401 04173
13 1.6487 2.3026 0.6539
14 1.5892 2.3026 0.7133
N 14
StdDev 0.2256
w 0.9125
Weritical 0.8740
Lognormal
X(i) = Log-transformed values; descending order
X(n-i+1) = Log-transformed values; ascending order
a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)
b(i) = a(n-i+1) * [X(n-i+1) -X(i)]
b = Sum[b(i)]
W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2
Weritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Weritical based on log-transformed data.
Q:MIGOXM\[BKGTB1-3.XLSMead/dal 9/16/97
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TABLE B.1-4

SUMMARY STATISTICS FOR LEAD IN SURFACE SOIL

LEAD (mg/kg) log-transformed

5.6 1.7228

7.1 1.9601

74 2.0015

5.2 1.6487

5.7 1.7405

6.3 1.8405

6.2 1.8245

8.5 2.1401

59 1.7750

6.6 1.8871

10 2.3026

49 1.5892

5.7 1.7405

10 2.3026

LEAD (mg/kg) log-transformed
Mean 6.7928571 Mean 1.8911089
Standard Error 0.4404623 Standard Error 0.0602958
Median 6.25 Median 1.8325495
Mode 5.7 Mode 1.7404662
Standard Deviation 1.6480591 Standard Deviation 0.2256063
Sample Variance 2.7160989 Sample Variance 0.0508982
Kurtosis 0.2266867 Kurtosis -0.291069
Skewness 1.1031895 Skewness 0.7899731
Range 5.1 Range 0.7133499
Minimum 49 Minimum 1.5892352
Maximum 10 Maximum 2.3025851
Sum 95.1 Sum 26.475525
Count 14 Count 14
Confidence Level(95.0%) 0.9515608 Confidence Level(95.0%) 0.1302612
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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B.1.13 Magnesium

A nonlinear regression line fit plot and coefficient of determination (R2) of -4.5 (Table B.1-1)
indicates that magnesium concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for magnesium (see Table B.1-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3) and probability plots (Figures B.1-1 and B.1-2) indicate
that the magnesium data set in surface soil has neither a lognormal or normal distribution.
The coefficient of skewness indicated that the distribution may be lognormal. However,
since two of three tests indicated the same result, and the Shapiro-Wilk test is considered to
be one of the best tests for normality, it was concluded that the magnesium data set has
neither a lognormal nor normal distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR MAGNESIUM IN SURFACE SOIL

MAGNESIUM (mg/kg) CALCIUM (mg/kg)
754 1470
933 : 3800
839 6640
696 968
784 1350
792 1580
811 2500
1930 44800
966 3360
1120 3930
1700 2930
804 1570
1390 2220
1410 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -4.548447638
Adjusted R Square -4.625370715
Standard Error 918.4436265
Observations 14
ANOVA
df SS MS F Significance F

Regression 1 -8989593.823 -8989593.8 -10.657002 #NUM!
Residual 13 10966003.04 843538.695
Total 14 1976409.214

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.057098902 0.01992104 2.86626104 0.01323771 0.014062119 0.10013569 0.01406212 0.10013569
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LINEAR REGRESSION ANALYSIS FOR MAGNESIUM IN SURFACE SOIL

TABLE B.1-1

®MAGNESIUM (mg/kg)

m Predicted MAGNESIUM
{mg/kg)

RESIDUAL OUTPUT
Observation Predicted MAGNESIUM (mg/kg) Residuals
1 83.93538623 670.0646138
2 216.9758283 716.0241717
3 379.1367106 459.8632894
4 55.27173733 640.7282627
5 77.08351796 706.916482
6 90.21626547 701.7837345
7 142.7472555 668.2527445
8 2558.030818 -628.0308184
9 191.8523114 774.1476886
10 224.3986856 895.6013144
11 167.2997834 1532.700217
12 89.64527645 714.3547236
13 126.7595629 1263.240437
14 109.0589032 1300.941097
CALCIUM (mg/kg) Line Fit Plot
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - MAGNESIUM

CANNON AIR FORCE BASE
Metals
MAGNESIUM
SAMPLE mg/kg
Result RL Qual

CBSS01001 4 20.6
CBSS02001 20.7
CBSS03001 20.7
CBSS04001 20.5
CBSB010001 20.6
CBSB020001 20.6
CBSB030001 20.5
CBSB050001 209
CBSB060001 20.8
CBSB070001 209
CBSB080001 20.8
CBSB100001 20.7

CANOFS-OFS1-0000
CANOFS-0OFS2-0000

Number of detects 14
Count (N) 14
Minimum 696
Maximum 1930
Mean (x) 1066
Standard deviation (sd) 390
Max > Min*$ No
Outlier NA
Tn'

Critical Valye?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

" T,=(X,X)/sd Source: EPA 1989¢

? Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
MAGNESIUM IN SURFACE SOIL

Magnesium Log Result

i X(1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 7.5653 6.5453 -1.0199 0.5251 -0.5356
2 7.4384 6.6254 -0.8130 0.3318 -0.2698
3 7.2513 6.6644 -0.5869 0.246 -0.1444
4 7.2371 6.6746 -0.5625 0.1802 -0.1014
5 7.0211 6.6896 -0.3315 0.124 -0.0411
6 6.8732 6.6983 -0.1749 0.0727 -0.0127
7 6.8384 6.7322 -0.1062 0.024 -0.0025
8 6.7322 6.8384 0.1062 -1.1074
9 6.6983 6.8732 0.1749
10 6.6896 7.0211 0.3315
11 6.6746 7.2371 0.5625
12 6.6644 7.2513 0.5869
13 6.6254 7.4384 0.8130
14 6.5453 7.5653 1.0199
N 14
StdDev 0.3287
w 0.8731
Woeritical 0.8740

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)10.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Weritical based on log-transformed data.
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
MAGNESIUM IN SURFACE SOIL

Magnesium Result, cont.

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 1930 696 -1234.0000 0.5251 -647.9734
2 1700 754 -946.0000 0.3318 -313.8828
3 1410 784 -626.0000_ 0.246 -153.9960
4 1390 792 -598.0000 0.1802 -107.7596
5 1120 804 -316.0000 0.124 -39.1840
6 966 811 -155.0000 0.0727 -11.2685
7 933 839 -94.0000 0.024 -2.2560
8 839 933 94.0000 -1276.3203
9 811 966 155.0000
10 804 1120 316.0000
11 792 1390 598.0000
12 784 1410 626.0000
13 754 1700 946.0000
14 696 1930 1234.0000
N 14
StdDev 390
w 0.8242
Weritical 0.8740
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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SUMMARY STATISTICS FOR MAGNESIUM IN SURFACE SOIL

TABLE B.1-4

MAGNESIUM (mg/kg) log-transformed

754 6.6254

933 6.8384

839 6.7322

696 6.5453

784 6.6644

792 6.6746

811 6.6983

1930 7.5653

966 6.8732

1120 7.0211

1700 7.4384

804 6.6896

1390 7.2371

1410 7.2513

MAGNESIUM (mg/kg) log-transformed

Mean 1066.3571 Mean 6.918179
Standard Error 104.2084 Standard Error 0.0878522
Median 886 Median 6.785308
Mode #N/A Mode #N/A
Standard Deviation 389.91214 Standard Deviation 0.3287129
Sample Variance 152031.48 Sample Variance 0.1080522
Kurtosis 0.3677874 Kurtosis -0.570689
Skewness 1.2095252 Skewness 0.8714541
Range 1234 Range 1.0199256
Minimum 696 Minimum 6.5453497
Maximum 1930 Maximum 7.5652753
Sum 14929 Sum 96.854506
Count 14 Count 14
Confidence Level(95.0%) 225.12852 Confidence Level(95.0%) 0.1897931
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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FIGURE B.1-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SURFACE SOIL
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B.1.14 Manganese

A nonlinear regression line fit plot and coefficient of determination (Rz) of -5.7 (Table B.1-1)
indicates that manganese concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for manganese (see Table B.1-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plot (Figure B.1-1) indicate that the manganese data set in surface soil has a lognormal
distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR MANGANESE IN SURFACE SOIL

MANGANESE (mg/kg) CALCIUM (mg/kg)
115 1470
127 3800
933 6640
105 968
99.4 1350
103 1580
122 2500
181 44800
132 3360
183 3930
275 2930
85.1 1570
150 2220
172 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -5.733977067
Adjusted R Square -5.810900144
Standard Error 131.6855859
Observations 14
ANOVA
df SS MS F Significance F

Regression 1 -191957.0875 -191957.09 -11.069491 #NUM!
Residual 13 225434.2161 17341.0935
Total 14 33477.12857

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.006044004 0.00285626 2.11605533 0.05420808 -0.000126569 0.01221458 -0.0001266 0.01221458
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LINEAR REGRESSION ANALYSIS FOR MANGANESE IN SURFACE SOIL

TABLE B.1-1

RESIDUAL OUTPUT
Observation Predicted MANGANESE (mg/kg) Residuals

1 8.384686486  106.1153135

2 22.96721677  104.0327832

3 40.1321893  53.1678107

4 5.850596271  99.14940373

5 8.159405956  91.24059404

6 9.549526971  93.45047303

7 1511001103  106.889989

8 270.7713977  -89.77139766

9 20.30785482  111.6921452

10 23.75293734  159.2470627

11 17.70893293  257.2910671

12 9.489086927  75.61091307

13 13.41768979  136.5823102

14 11.54404843  160.4559516

200
100 X

MANGANESE
(mglkg)

0

300 -

CALCIUM (mg/kg) Line Fit Plot

20000 40000
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60000
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - MANGANESE
CANNON AIR FORCE BASE
Metals
MANGANESE

SAMPLE mg/kg
Result

Qual

CBSS01001
CBSS02001
CBSS03001
CBSS04001
CBSB010001
CBSB020001
CBSB030001
CBSB050001
CBSB060001
CBSB070001
CBSB080001
CBSB100001
CANOFS-OFS1-0000
CANOFS-OFS2-0000

RL
I
1
1
1
1
1
1
1
i
1
1
1

Number of detects 14

Count (N) 14

Minimum 85.1
Maximum 275
Mean (x) 139
Standard deviation (sd) 51

Max > Min*5 No
Outlier NA
Tn'

Critical Value?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

! Ty =X, X)/sd Source: EPA 1989¢c

% Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
MANGANESE IN SURFACE SOIL

Manganese Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

1 5.6168 4.4438 -1.1729 0.5251 -0.6159

2 5.2095 4.5358 -0.6737 0.3318 -0.2235

3 5.1985 4.5992 -0.5993 0.246 -0.1474

4 5.1475 4.6347 -0.5128 0.1802 -0.0924

5 5.0106 4.6540 -0.3567 0.124 -0.0442

6 4.8828 4.7449 -0.1379 0.0727 -0.0100

7 4.8442 4.8040 -0.0402 0.024 -0.0010

8 4.8040 4.8442 0.0402 -1.1345
9 4.7449 4.8828 0.1379
10 4.6540 5.0106 0.3567
11 4.6347 5.1475 0.5128
12 4.5992 5.1985 0.5993
13 4.5358 5.2095 0.6737
14 4.4438 5.6168 1.1729

N 14

StdDev 0.3241

w 0.9425

Weritical 0.8740

Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wcritical based on log-transformed data.
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SUMMARY STATISTICS FOR MANGANESE IN SURFACE SOIL

TABLE B.1-4

MANGANESE (mg/kg) log-transformed

115 4.7449

127 4.8442

93.3 4.5358

105 4.6540

99.4 4.5992

103 4.6347

122 4.8040

181 5.1985

132 4.8828

183 5.2095

275 5.6168

85.1 4.4438

150 5.0106

172 5.1475

MANGANESE (mg/kg) log-transformed

Mean 138.77143 Mean 4.8804511
Standard Error 13.562458 Standard Error 0.0866212
Median 124.5 Median 4.8241041
Mode #N/A Mode #N/A
Standard Deviation 50.746071 Standard Deviation 0.324107
Sample Variance 2575.1637 Sample Variance 0.1050454
Kurtosis 3.0052419 Kurtosis 0.4248348
Skewness 1.5891647 Skewness 0.8234336
Range 189.9 Range 1.1729441
Minimum 85.1 Minimum 4.443827
Maximum 275 Maximum 5.6167711
Sum 1942.8 Sum 68.326315
Count 14 Count 14
Confidence Level(95.0%) 29.299904 Confidence Level(95.0%) 0.1871338
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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B.1.15 Mercury

Due to the large number of nondetects (i.e., greater than 30 percent) in the mercury

subsurface soil data set, regression analysis was not conducted.

The outlier analysis was not applicable because mercury was detected in only one surface soil
sample (see Table B.1-2).

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plots (Figures B.1-1 and B.1-2) indicate that the mercury data set in surface soil has neither a

lognormal nor normal distribution.
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - MERCURY

CANNON AIR FORCE BASE
Metals
MERCURY
SAMPLE mg/kg
Result RL Qual

CBSS01001 0.017 0.034 U
CBSS02001 0.017 0.034 U
CBSS03001 0.017 0.034 U
CBSS04001 0.017 0.034 U
CBSB010001 0.017 0.034 U
CBSB020001 0.017 0.034 U
CBSB030001 0.017 0.034 U
CBSB050001 0.035
CBSB060001 0.017 0.034 U
CBSB070001 0.017 0.034 8]
CBSB080001 0.017 0.034 U
CBSB100001 0.017 0.034 U

CANOFS-OFS1-0000 0.055 0.11 U

CANOFS-OFS2-0000 0.055 0.11 U

Number of detects 1

Count (N) 14

Minimum 0.056

Maximum 0.056

Mean (x) 0.025

Standard deviation (sd) 0.016

Max > Min*$ No

Outlier NA

Tn'

Critical Value®

Q:M9602\M\[BKGTB1-2.XLS\mercury/dal

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

! Ty=(X,X)sd Source: EPA 1989¢

? Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
MERCURY IN SURFACE SOIL

Mercury Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

1 -2.8824 -4.0745 -1.1921 0.5251 -0.6260

2 -2.9004 -4.0745 -1.1741 0.3318 -0.3896

3 -2.9004 -4.0745 -1.1741 0.246 -0.2888

4 -4.0745 -4.0745 0.0000 0.1802 0.0000

5 -4.0745 -4.0745 0.0000 0.124 0.0000

6 -4.0745 -4.0745 0.0000 0.0727 0.0000

7 -4.0745 -4.0745 0.0000 0.024 0.0000

8 -4.0745 -4.0745 0.0000 -1.3044
9 -4.0745 -4.0745 0.0000
10 -4.0745 -4.0745 0.0000
11 -4.0745 -4.0745 0.0000
12 -4.0745 -2.9004 1.1741
13 -4.0745 -2.9004 1.1741
14 -4.0745 -2.8824 1.1921

N 14

StdDev 0.5025

w 0.5183

Weritical 0.8740

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)}

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wcritical based on log-transformed data.
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
MERCURY IN SURFACE SOIL

Mercury Result, cont.

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

1 0.056 0.017 -0.0390 0.5251 -0.0205

2 0.055 0.017 -0.0380 0.3318 -0.0126

3 0.055 0.017 -0.0380 0.246 -0.0093

4 0.017 0.017 0.0000 0.1802 0.0000

5 0.017 0.017 0.0000 0.124 0.0000

6 0.017 0.017 0.0000 0.0727 0.0000

7 0.017 0.017 0.0000 0.024 0.0000

8 0.017 0.017 0.0000 -0.0424
9 0.017 0.017 0.0000
10 0.017 0.017 0.0000
11 0.017 0.017 0.0000
12 0.017 0.055 0.0380
13 0.017 0.055 0.0380
14 0.017 0.056 0.0390

N 14
StdDev 0
w 0.5198
Woeritical 0.8740
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))*2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR MERCURY IN SURFACE SOIL

MERCURY (mg/kg) log-transformed

0.017 -4.0745

0.017 -4.0745

0.017 -4.0745

0.017 -4.0745

0.017 -4.0745

0.017 -4.0745

0.017 -4.0745

0.056 -2.8824

0.017 -4.0745

0.017 -4.0745

0.017 -4.0745

0.017 -4.0745

0.055 -2.9004

0.055 -2.9004

MERCURY (mg/kg) log-transformed

Mean 0.0252143 Mean -3.821658
Standard Error 0.0043629 Standard Error 0.1343074
Median 0.017 Median -4.074542
Mode 0.017 Mode -4.074542
Standard Deviation 0.0163245 Standard Deviation 0.5025323
Sample Variance 0.0002665 Sample Variance 0.2525387
Kurtosis 0.5060058 Kurtosis 0.5029567
Skewness 1.5664193 Skewness 1.5658958
Range 0.039 Range 1.1921383
Minimum 0.017 Minimum -4.074542
Maximum 0.056 Maximum -2.882404
Sum 0.353 Sum -53.50321
Count 14 Count 14
Confidence Level(95.0%) 0.0094255 Confidence Level(95.0%) 0.2901535
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL
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FIGURE B.1-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SURFACE SOIL
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B.1.16 Nickel

A nonlinear regression line fit plot and coefficient of determination (Rz) of -8.9 (Table B.1-1)
indicates that nickel concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for nickel (see Table B.1-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plot (Figure B.1-1) indicate that the nickel data set in surface soil has a lognormal
distribution.
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR NICKEL IN SURFACE SOIL

NICKEL (mg/kg) CALCIUM (mg/kg)

39 1470

49 3800

4.6 6640

38 968

42 1350

4.4 1580

42 2500

72 44800

6 3360

6.5 3930

9.4 2930

4.8 1570

6.9 2220

6.7 1910
SUMMARY OUTPUT

Regression Statistics
Multiple R 65535
R Square -8.861876482
Adjusted R Square -8.938799559
Standard Error 5.110814626
Observations 14
ANOVA
df SS MS F Significance F
Regression 1 -305.133397  -305.1334 -11.681792 #NUM!
Residual 13 339.5655399 26.1204261
Total 14 34.43214286
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.000241417 0.000110854 2.17780147 0.04842992 1.93254E-06  0.0004809 1.9325E-06 0.0004809
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR NICKEL IN SURFACE SOIL

RESIDUAL OUTPUT

Observation Predicted NICKEL (mg/kg) Residuals

1 0.354883056 3.545116944
2 0.91738477 3.98261523
3 1.603009177 2.996990823
4 0.233691699 3.566308301
5 0.32591301 3.87408699
6 0.381438931 4.018561069
7 0.603542612 3.596457388
8 10.8154836 -3.615483602
9 0.81116127 5.18883873
10 0.948768986 5.551231014
11 0.707351941 8.692648059
12 0.37902476 4.42097524
13 0.535945839 6.364054161
14 0.461106555 6.238893445

CALCIUM (mg/kg) Line Fit Plot
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E 10

a4 54 @ Predicted NICKEL
§ 0 (mg/kg)

z 0 10000 20000 30000 40000 50000

CALCIUM (mg/kg)

9/16/97

Q:M9602\M\[BKGTB1-1.XLShnickel/dal
Rev. 1

Cannon AFB - Background Study - Appendix B.1 Sheet 2 of 2



Q:M9602\M\[BKGTB1-2.XLS\nickel/dal

TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - NICKEL

CANNON AIR FORCE BASE
Metals
NICKEL
SAMPLE mg/kg
Result RL Qual
CBSS01001 4.1 J
CBSS02001 4.1
CBSS03001 4.1
CBSS04001 4.1 J
CBSB010001 4.1
CBSB020001 4.1
CBSB030001 4.1
CBSB050001 42
CBSB060001 42
CBSB070001 42
CBSB080001 42
CBSB100001 4.1

CANOFS-OFS1-0000
CANOFS-OFS2-0000

Number of detects
Count (N)
Minimum
Maximum

Mean (x)
Standard deviation (sd) 1.6
Max > Min*5 No
Outlier NA
Tn'

Critical Value®

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit
U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.
' T,=(X, X)/sd Source: EPA 1989¢
? Source: Table 8, EPA 1989¢

Cannon AFB - Background Study - Appendix B.1

9/16/97
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

NICKEL IN SURFACE SOIL
Nickel Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 2.2407 1.3350 -0.9057 0.5251 -0.4756
2 1.9741 1.3610 -0.6131 0.3318 -0.2034
3 1.9315 1.4351 -0.4964 0.246 -0.1221
4 1.9021 1.4351 -0.4670 0.1802 -0.0842
5 1.8718 1.4816 -0.3902 0.124 -0.0484
6 1.7918 1.5261 -0.2657 0.0727 -0.0193
7 1.5892 1.5686 -0.0206 0.024 -0.0005
8 1.5686 1.5892 0.0206 -0.9535
9 1.5261 1.7918 0.2657
10 1.4816 1.8718 0.3902
11 1.4351 1.9021 0.4670
12 1.4351 1.9315 0.4964
13 1.3610 1.9741 0.6131
14 1.3350 2.2407 0.9057
N 14
StdDev 0.2755
w 0.9213
Weritical 0.8740

Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.

Q:M9%02\M\[BKGTB 1-3.XLS\nickel/dal 9/16/97
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TABLE B.1-4

SUMMARY STATISTICS FOR NICKEL IN SURFACE SOIL

NICKEL (mg/kg) log-transformed

39 1.3610

4.9 1.5892

4.6 1.5261

38 1.3350

42 1.4351

44 1.4816

42 1.4351

72 1.9741

6 1.7918

6.5 1.8718

94 2.2407

48 1.5686

6.9 1.9315

6.7 1.9021

NICKEL (mg/kg) log-transformed

Mean 5.5357143 Mean 1.6745457
Standard Error 0.434957 Standard Error 0.0736343
Median 4.85 Median 1.5789256
Mode 42 Mode 1.4350845
Standard Deviation 1.6274601 Standard Deviation 0.2755145
Sample Variance 2.6486264 Sample Variance 0.0759082
Kurtosis 0.7358269 Kurtosis -0.631155
Skewness 1.0434202 Skewness 0.5865397
Range 5.6 Range 0.9057086
Minimum 3.8 Minimum 1.3350011
Maximum 9.4 Maximum 2.2407097
Sum 71.5 Sum 23.44364
Count 14 Count 14
Confidence Level(95.0%) 0.9396673 Confidence Level(95.0%) 0.1590773

9/16/97
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL

Normal Probability Plot
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B.1.17 Potassium

A nonlinear regression line fit plot and coefficient of determination (RZ) of -8.6 (Table B.1-1)
indicates that potassium concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

No potential outliers were identified in the data set for potassium (see Table B.1-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plot (Figure B.1-1) indicate that the potassium data set in surface soil has a lognormal
distribution.

Q:\M9602\M\BKGOAPB 1 .DOC /dal/md B 1 - 1 7 9/16/97
Cannon AFB - Background Study - Appendix B.1 Rev. 1



TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR POTASSIUM IN SURFACE SOIL

POTASSIUM (mg/kg) CALCIUM (mg/kg)

1080 1470
1230 3800
1010 6640
1050 968

1080 1350
1060 1580
1060 2500
1540 44800
1300 3360
1510 3930
2310 2930
011 1570
1760 2220
1930 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -8.626904024
Adjusted R Square -8.703827101
Standard Error 1281.218607
Observations 14
ANOVA
df SS MS F Significance F

Regression 1 -19123093.62 -19123094 -11.649618 #NUM!
Residual 13 21339774.55 1641521.12
Total 14 2216680.929

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.054033553 0.027789629 1.94437834 0.07381056 -0.006002279 0.11406938 -0.0060023 0.11406938

Q:M9602\M\[BKGTB1-1.XLS]\potassium/dal
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LINEAR REGRESSION ANALYSIS FOR POTASSIUM IN SURFACE SOIL

TABLE B.1-1

RESIDUAL OUTPUT
Observation Predicted POTASSIUM (mg/kg) Residuals

1 79.42932273  1000.570677

2 205.3275009  1024.672499

3 358.7827911  651.2172089

4 5230447919  997.6955208

5 72.94529639  1007.054704

6 85.37301355  974.6269865

7 135.0838822  924.9161178

8 2420.703169  -880.7031689

9 181.5527377  1118.447262

10 212.3518628  1297.648137

1 158.3183099 2151.68169

12 84.83267802 826.167322

13 119.9544874  1640.045513

14 103.204086  1826.795914

B 2000

POTASSIUM
(mg/

3000 -

1000 ¢

CALCIUM (mg/kg) Line Fit Plot

" 20000
CALCIUM (mg/kg)

40000 60000

& POTASSIUM (mg/kg)

@ Predicted POTASSIUM
(mg/kg)
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - POTASSIUM

CANNON AIR FORCE BASE
Metals
POTASSIUM
SAMPLE mg/kg
Result RL Qual

CBSS01001 515
CBSS02001 516
CBSS03001 517
CBSS04001 513
CBSB010001 516
CBSB020001 516
CBSB030001 513
CBSB050001 523
CBSB060001 519
CBSB070001 522
CBSB080001 521
CBSB100001 518

CANOFS-0OFS1-0000

CANOFS-0FS2-0000

Number of detects

Count (N)

Minimum 911

Maximum 2310

Mean (x) 1345

Standard deviation (sd) 413

Max > Min*5 No

Outlier NA

Tn'

Critical Value?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA =not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989c¢

% Source: Table 8, EPA 1989¢

Q:M9602\M\[BKGTB 1-2. XLS]\potassium/dat 9/16/97
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
POTASSIUM IN SURFACE SOIL

Potassium Log Result

i X() X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

1 7.7450 6.8145 -0.9305 0.5251 -0.4886

2 7.5653 6.9177 -0.6476 0.3318 -0.2149

3 7.4731 6.9565 -0.5165 0.246 -0.1271

4 7.3395 6.9660 -0.3735 0.1802 -0.0673

5 7.3199 6.9660 -0.3538 0.124 -0.0439

6 7.1701 6.9847 -0.1854 0.0727 -0.0135

7 7.1148 6.9847 -0.1301 0.024 -0.0031

8 6.9847 7.1148 0.1301 -0.9583
9 6.9847 7.1701 0.1854
10 6.9660 7.3199 0.3538
11 6.9660 7.3395 0.3735
12 6.9565 7.4731 0.5165
13 6.9177 7.5653 0.6476
14 6.8145 7.7450 0.9305

N 14

StdDev 0.2801

w 0.9002

Woeritical 0.8740

Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))*2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wcritical
Data set is determined to be lognormal if W>Wocritical based on log-transformed data.

Q:M9602\M\[BKGTB 1-3.XLS]\potassium /dal 9/16/97
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TABLE B.1-4

SUMMARY STATISTICS FOR POTASSIUM IN SURFACE SOIL

POTASSIUM (mg/kg) log-transformed

1080 6.9847

1230 7.1148

1010 6.9177

1050 6.9565

1080 6.9847

1060 6.9660

1060 6.9660

1540 7.3395

1300 7.1701

1510 7.3199

2310 7.7450

911 6.8145

1760 7.4731

1930 7.5653

POTASSIUM (mg/kg) log-transformed

Mean 1345.0714 Mean 7.1655653
Standard Error 110.36107 Standard Error 0.0748675
Median 1155 Median 7.0497429
Mode 1080 Mode 6.9847163
Standard Deviation 412.93331 Standard Deviation 0.2801286
Sample Variance 170513.92 Sample Variance 0.0784721
Kurtosis 0.7669613 Kurtosis -0.365872
Skewness 1.2128749 Skewness 0.8204295
Range 1399 Range 0.9304599
Minimum 911 Minimum 6.8145429
Maximum 2310 Maximum 7.7450028
Sum 18831 Sum 100.31791
Count 14 Count 14
Confidence Level(95.0%) 238.42055 Confidence Level(95.0%) 0.1617414

9/16/97
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL

Normal Probability Plot
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B.1.18 Selenium

The selenium results for all surface samples were nondetect. Therefore, no linear regression,
outlier, or distribution analyses were conducted.

Q:\M9602\M\BKGOAPB1.DOC /dal/md B 1-1 8

9/16/97
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B.1.19 Silver

Silver was only detected in one surface soil sample. Addition of one-half of the reporting
limits caused the mean to exceed the maximum detected concentration. Therefore, no linear

regression, outlier, or distribution analyses were conducted.

Q:\M9602\M\BKGOAPB1.DOC /dal/md Bi1-19 9/16/97
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B.1.20 Sodium

Due to the large number of nondetects (i.e., greater than 30 percent) in the sodium surface
soil data set, regression analysis was not conducted. Addition of one-half of the reporting
limit caused the mean to exceed the maximum detected concentration. Therefore,

distribution analysis was not conducted.

Outlier analysis was not applicable to the silver data set because the maximum detected
concentration did not exceed the minimum detected concentration by a factor of 5 or more

(see Table B.1-2). Therefore, there were no potential outlier concentrations in the data set.

Q:\M9602\M\BKGOAPB 1.DOC /dal/md B1 20 9/16/97
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Q:M9602\M\[BKGTB -2, XLS \sodium/dal

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - SODIUM

TABLE B.1-2

CANNON AIR FORCE BASE
Metals
SODIUM
SAMPLE mg/kg
Result RL Qual

CBSS01001 515 u
CBSS02001 516 U
CBSS03001 517 u
CBSS04001 513 J
CBSB010001 516 U
CBSB020001 516 U
CBSB030001 513 U
CBSB050001 523 J
CBSB060001 519 U
CBSB070001 522 J
CBSB080001 521 0]
CBSB100001 518 U

CANOFS-OFS1-0000 286 U

CANOQOFS-OFS2-0000 288 U

Number of detects 3

Count (N) 3

Minimum 84.1

Maximum 102

Mean (x) 91

Standard deviation (sd) 10.0

Max > Min*5 No

Outlier NA

Tn!

Critical Value?

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989c
% Source: Table 8, EPA 1989¢

Cannon AFB - Background Study - Appendix B.1
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B.1.21 Thallium

The thallium results for all surface samples were nondetect. Therefore, no linear regression,
outlier, or distribution analyses were conducted.

Q:\M9602\M\BKGOAPB1.DOC /dal/md Bi-2 1
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B.1.22 Vanadium

A nonlinear regression line fit plot and coefficient of determination (Rz) of -22.7 (Table
B.1-1) indicates that vanadium concentrations in surface soil do not correlate with calcium

concentrations (i.e., caliche) in surface soil.

Outlier analysis was not applicable to the vanadium data set because the maximum detected
concentration did not exceed the minimum detected concentration by a factor of 5 or more

(see Table B.1-2). Therefore, there were no potential outlier concentrations in the data set.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plot (Figure B.1-1) indicate that the vanadium data set in surface soil has a lognormal
distribution.
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LINEAR REGRESSION ANALYSIS FOR VANADIUM IN SURFACE SOIL

TABLE B.1-1

VANADIUM (mg/kg) CALCIUM (mg/kg)

12.5 1470
14.5 3800
12.9 6640

12 968
12.6 1350
132 1580
12.9 2500
17.8 44800
142 3360
16.5 3930
213 2930

13 1570
17.7 2220
17.6 1910

SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -22.70075999
Adjusted R Square -22.77768307
Standard Error 13.61458307
Observations 14
ANOVA
df SS MS F Significance F

Regression 1 -2307.970054 -2307.9701 -12.451494 #NUM!
Residual 13 2409.639339 185.356872
Total 14 101.6692857

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A - #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.000614693 0.0002953 2.08158507 0.0577073 -2.32647E-05 0.00125265 -2.326E-05 0.00125265
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TABLE B.1-1

LINEAR REGRESSION ANALYSIS FOR VANADIUM IN SURFACE SOIL

RESIDUAL OUTPUT
Observation Predicted VANADIUM (mg/kg) Residuals
1 0.903598202 11.5964018
2 2.335832087 12.16416791
3 4.081559226 8.818440774
4 0.59502249 11.40497751
5 0.829835084 11.77016492
6 0.971214394 12.22878561
7 1.536731636 11.36326836
8 27.53823092 -9.738230921
9 2.065367319 12.13463268
10 2.415742132 14.08425787
11 1.801049478 19.49895052
12 0.965067468 12.03493253
13 1.364617693 16.33538231
14 1.17406297 16.42593703
CALCIUM (mg/kg) Line Fit Plot
g & VANADIUM (mg/kg)
a
; W Predicted VANADIUM
< (mg/kg)
0 10000 20000 30000 40000 50000
CALCIUM (mg/kg)
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - VANADIUM

CANNON AIR FORCE BASE
Metals
VANADIUM
SAMPLE mg/kg
Result Qual

CBSS01001
CBSS02001
CBSS03001
CBSS04001
CBSB010001
CBSB020001
CBSB030001
CBSB050001
CBSB060001
CBSB070001
CBSB080001
CBSB100001
CANOFS-0FS1-0000
CANOFS-OFS2-0000
Number of detects 14
Count (N) 14
Minimum 12
Maximum 213
Mean (x) 14.9
Standard deviation (sd) 2.8
Max > Min*$ No
Outlier NA
Tn'
Critical Value’

RL
1
1
1
1
1
1
1
1
1
1
1
1

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989¢

? Source: Table 8, EPA 1989c¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -
VANADIUM IN SURFACE SOIL

Vanadium Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 3.0587 2.4849 -0.5738 0.5251 -0.3013
2 2.8792 2.5257 -0.3535 0.3318 -0.1173
3 2.8736 2.5337 -0.3399 0.246 -0.0836
4 2.8679 2.5572 -0.3107 0.1802 -0.0560
5 2.8034 2.5572 -0.2461 0.124 -0.0305
6 2.6741 2.5649 -0.1092 0.0727 -0.0079
7 2.6532 2.5802 -0.0730 0.024 -0.0018
8 2.5802 2.6532 0.0730 -0.5984
9 2.5649 2.6741 0.1092
10 2.5572 2.8034 0.2461
11 2.5572 2.8679 0.3107
12 2.5337 2.8736 0.3399
13 2.5257 2.8792 0.3535
14 2.4849 3.0587 0.5738
N 14
StdDev 0.1771
w 0.8780
Woeritical 0.8740
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)10.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wcritical
Data set is determined to be lognormal if W>Woeritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR VANADIUM IN SURFACE SOIL

VANADIUM (mg/kg) log-transformed

12.5 2.5257

14.5 2.6741

129 2.5572

12 2.4849

12.6 2.5337

13.2 2.5802

12.9 2.5572

17.8 2.8792

14.2 2.6532

16.5 2.8034

21.3 3.0587

13 2.5649

17.7 2.8736

17.6 2.8679

VANADIUM (mg/kg) log-transformed

Mean 14.907143 Mean 2.6867195
Standard Error 0.7474105 Standard Error 0.0473364
Median 13.7 Median 2.6167294
Mode 12.9 Mode 2.5572273
Standard Deviation 2.796554 Standard Deviation 0.1771165
Sample Variance 7.8207143 Sample Variance 0.0313703
Kurtosis 0.2566513 Kurtosis -0.509101
Skewness 1.0320894 Skewness 0.796145
Range 93 Range 0.5738004
Minimum 12 Minimum 2.4849066
Maximum 21.3 Maximum 3.0587071
Sum 208.7 Sum 37.614073
Count 14 Count 14
Confidence Level(95.0%) 1.6146819 Confidence Level(95.0%) 0.102264
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TABLE B.1-1

PROBABILITY PLOT (LOGNORMAL) FOR METALS IN SURFACE SOIL

Normal Probability Plot
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B.1.23 Zinc

A nonlinear regression line fit plot and coefficient of determination (RZ) of -6.6 (Table B.1-1)
indicates that zinc concentrations in surface soil do not correlate with calcium concentrations

(i.e., caliche) in surface soil.

Outlier analysis was not applicable to the zinc data set because the maximum detected
concentration did not exceed the minimum detected concentration by a factor of 5 or more

(see Table B.1-2). Therefore, there were no potential outlier concentrations in the data set.

The Shapiro-Wilk test (Table B.1-3), coefficient of skewness (Table B.1-4), and probability
plot (Figure B.1-1) indicate that the zinc data set in surface soil has a lognormal distribution.
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LINEAR REGRESSION ANALYSIS FOR ZINC IN SURFACE SOIL

TABLE B.1-1

ZINC (mg/kg) CALCIUM (mg/kg)
11.6 1470
14 3800
12 6640
11.2 968
15 1350
11.7 1580
12.7 2500
203 44800
12.6 3360
14.9 3930
29 2930
10.2 1570
18.6 2220
214 1910
SUMMARY OUTPUT

Regression Statistics

Multiple R 65535
R Square -6.589649612
Adjusted R Square -6.666572689
Standard Error 14.43826472
Observations 14
ANOVA
daf SS MS F Significance F

Regression 1 -2352.956773 -2352.9568 -11.287141 #NUM!
Residual 13 2710.025345 208.463488
Total 14 357.0685714

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.000670279 0.000313166 2.14033091 0.05186352 -6.27501E-06 0.00134683 -6.275E-06 0.00134683
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LINEAR REGRESSION ANALYSIS FOR ZINC IN SURFACE SOIL

TABLE B.1-1

RESIDUAL OUTPUT
Observation Predicted ZINC (mg/kg) Residuals
1 0.985300728 10.61469027
2 2.54705916 11.45294084
3 4.450650743 7.549349257
4 0.648829807 10.55117019
5 0.904876281 14.09512372
6 1.059040388 10.64095961
7 1.675696816 11.02430318
8 30.02848694 -9.72848694
9 2.25213652 10.34786348
10 2.634195394 12.26580461
11 1.963916668 27.03608333
12 1.0523376 9.1476624
13 1.488018772 17.11198123
14 1.280232367 20.11976763

ZINC (mg/kg)

0

CALCIUM (mg/kg) Line Fit Plot

@ ZINC (mg/kg)
@ Predicted ZINC (mg/kg)

10000 20000 30000 40000 50000
CAL.CIUM (mg/kg)
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TABLE B.1-2

OUTLIER ANALYSIS RESULTS
FOR SURFACE SOIL - ZINC

CANNON AIR FORCE BASE

Metals

ZINC

SAMPLE mg/kg

Result RL Qual

CBSS01001 2.1
CBSS02001 2.1
CBSS03001 2.1
CBSS04001 2.1
CBSB010001 2.1
CBSB020001 2.1
CBSB030001 2.1
CBSB050001 2.1
CBSB060001 2.1
CBSB070001 2.1
CBSB080001 2.1
CBSB100001 2.1

CANOFS-OFS1-0000
CANOFS-OFS2-0000

Number of detects

Count (N)

Minimum 10.2
Maximum 29.0
Mean (x) 154
Standard deviation (sd) 52

Max > Min*$5 No

Outlier NA
Tn'

Critical Value?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

' T,=(X,X)/sd Source: EPA 1989¢

? Source: Table 8, EPA 1989¢
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TABLE B.1-3

SHAPIRO-WILK TEST OF NORMALITY -

ZINC IN SURFACE SOIL
Zinc Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 3.3673 2.3224 -1.0449 0.5251 -0.5487
2 3.0634 2.4159 -0.6475 0.3318 -0.2148
3 3.0106 24510 -0.5596 0.246 -0.1377
4 2.9232 2.4596 -0.4636 0.1802 -0.0835
5 2.7081 2.4849 -0.2231 0.124 -0.0277
6 2.7014 2.5337 -0.1677 0.0727 -0.0122
7 2.6391 2.5416 -0.0975 0.024 -0.0023
8 2.5416 2.6391 0.0975 -1.0269
9 2.5337 2.7014 0.1677
10 2.4849 2.7081 0.2231
11 2.4596 2.9232 0.4636
12 2.4510 3.0106 0.5596
13 24159 3.0634 0.6475
14 2.3224 3.3673 1.0449
N 14
StdDev 0.2996
w 0.9035
Weritical 0.8740
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)10.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.1-4

SUMMARY STATISTICS FOR ZINC IN SURFACE SOIL

ZINC (mg/kg) log-transformed
11.6 2.4510
14 2.6391
12 2.4849
11.2 2.4159
15 2.7081
11.7 2.4596
12.7 2.5416
20.3 3.0106
12.6 2.5337
14.9 2.7014
29 3.3673
10.2 2.3224
18.6 2.9232
21.4 3.0634
ZINC (mg/kg) log-transformed
Mean 15.371429 Mean 2.6872885
Standard Error 1.4006838 Standard Error 0.0800839
Median 13.35 Median 2.5903297
Mode #N/A Mode #N/A
Standard Deviation 5.240879 Standard Deviation 0.2996466
Sample Variance 27.466813 Sample Variance 0.0897881
Kurtosis 2.3496062 Kurtosis 0.4019062
Skewness 1.5638152 Skewness 1.0203411
Range 18.8 Range 1.0449081
Minimum 10.2 Minimum 23223877
Maximum 29 Maximum 3.3672958
Sum 215.2 Sum 37.622039
Count 14 Count 14
Confidence Level(95.0%) 3.0259929 Confidence Level(95.0%) 0.1730108
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B.2
STATISTICAL RESULTS FOR SUBSURFACE SOIL

B.2.1 Aluminum

A nonlinear regression line fit plot and coefficient of determination (Rz) of -3.4 (Table B.2-1)
indicates that aluminum concentrations in subsurface soil do not correlate with calcium
concentrations (i.e., caliche) in subsurface soil.

No potential outliers were identified in the data set for aluminum (see Table B.2-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plot (Figure B.2-1) indicate that the aluminum data set in subsurface soil has a lognormal

distribution.
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LINEAR REGRESSION ANALYSIS FOR ALUMINUM IN SUBSURFACE SOIL

TABLE B.2-1

ALUMINUM (mg/kg) CALCIUM (mg/kg)

7950 4100

4990 171000

6610 1750

7080 66600

4560 190000

4910 150000

5050 158000

6160 19900

3370 136000

5110 135000

3960 42500

3730 34900

5800 95300

12200 23700

9290 167000

4400 55000

7330 38300

3730 253000

9530 52500

8160 81900

5040 71800

4250 89500

5680 87900

3380 43700

6030 65900
SUMMARY OUTPUT

Regression Statistics
Multiple R 65535
R Square -3.388553925
Adjusted R Square -3.430220592
Standard Error 4572.165107
Observations 25
ANOVA
df SS MS F Significance F
Regression 1 -387389650.4 -387389650 -18.5312282 #NUM!
Residual 24 5017126504 20904693.77
Total 25 114323000
Q:M9602M\[BKGTB2-1.XLS\aluminum/dal
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR ALUMINUM IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A H#N/A EN/A H#N/A
CALCIUM (mg/kg) 0.04050738 0.008346986 4.852934824 6.03677E-05 0.023280051  0.05773471 0.023280051  0.05773471
RESIDUAL OUTPUT
Observation Predicted ALUMINUM (mg/kg) Residuals
1 166.0802588  7783.919741
2 6926.762015  -1936.762015
3 70.88791536  6539.112085
4 2697791522  4382.208478
5 7696.402239  -3136.402239
6 6076.107031  -1166.107031 ‘
7 6400.166073  -1350.166073 CALCIUM (mg/kg) Line Fit |#ALUMINUM (mg/kg)
8 806.0968661  5353.903134 _
9 5500.003708  -2139.003708 = 15000 ";Z‘}"'g;‘d ALUMINUM
10 5468496328  -358.4963278 2 B 10000
11 1721.563659  2238.436341 =D 5000
12 1413707569 2316.292431 3£ 0 : L e
13 3860.353334 1939.646666 < 0 100000 200000 300000
14 960.0249109  11239.97509
15 6764732494 2525267506 CALCIUM (mglkg)
16 2227905911  2172.094089
17 1551.432662  5778.567338
18 1024836719  -6518.367192
19 2126637461  7403.362539
20 3317.554439  4842.445561
21 2908429899  2131.570101
2 3625410528  624.5894716
23 3560.59872 2119.40128
24 1770.172515  1609.827485
25 2669436356  3360.563644
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OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - ALUMINUM

TABLE B.2-2

CANNON AIR FORCE BASE
Metals
ALUMINUM
SAMPLE mg/kg
Result RL Qual

CBSB010005 10.8
CBSB010010 21.3
CBSB020005 10.7
CBSB020010 10.8
CBSB020020 22.1
CBSB020029 22.8
CBSB020039 223
CBSB030005 10.6
CBSB030010 223
CBSB040010 21.7
CBSB040020 10.8
CBSB040030 10.9
CBSB040041 10.8
CBSB050005 109
CBSB050010 21.5
CBSB060005 11.4
CBSB060010 10.6
CBSB070005 52.8
CBSB070010 11.1
CBSB080005 10.8
CBSB080010 10.7
CBSB080020 10.8
CBSB080030 10.9
CBSB080040 104
CBSB100005 11

Number of detects 25

Count (N) 25

Minimum (detected) 3370

Maximum (detected) 12200

Mean (x) 5932

Standard deviation (sd) 2183

Max > Min*$ No

Outlier NA

T,

Critical value?

RL = reporting limit
Qual = gualifier

J = estimated vaiue below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.

1 T,=(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
ALUMINUM IN SUBSURFACE SOIL

Aluminum Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 9.4092 8.1227 -1.2865 0.445 -0.5725
2 9.1622 8.1256 -1.0366 0.3069 -0.3181
3 9.1367 8.2242 -0.9125 0.2543 -0.2321
4 9.0070 8.2242 -0.7828 0.2148 -0.1682
5 8.9809 8.2840 -0.6969 0.1822 -0.1270
6 8.8997 8.3547 -0.5451 0.1539 -0.0839
7 8.8650 8.3894 -0.4757 0.1283 -0.0610
8 8.7963 8.4251 -0.3713 0.1046 -0.0388
9 8.7258 8.4990 -0.2268 0.0823 -0.0187
10 8.7045 8.5152 -0.1893 0.061 -0.0115
11 8.6656 8.5252 -0.1405 0.0403 -0.0057
12 8.6447 8.5271 -0.1176 0.02 -0.0024
13 8.5390 8.5390 0.0000 0 0.0000
14 8.5271 8.6447 0.1176 -1.6398
15 8.5252 8.6656 0.1405
16 85152 8.7045 0.1893
17 8.4990 8.7258 0.2268
18 8.4251 8.7963 0.3713
19 8.3894 8.8650 0.4757
20 8.3547 8.8997 0.5451
21 8.2840 8.9809 0.6969
22 8.2242 9.0070 0.7828
23 8.2242 9.1367 0.9125
24 8.1256 9.1622 1.0366
25 8.1227 9.4092 1.2865
N 25
StdDev 0.3404
w 0.9669
Weritical 0.9180
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wcritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR ALUMINUM IN SUBSURFACE SOIL

ALUMINUM (mg/kg) log-transformed

7950 8.9809

4990 8.5152

6610 8.7963

7080 8.8650

4560 8.4251

4910 8.4990

5050 8.5271

6160 8.7258

3370 8.1227

5110 8.5390

3960 8.2840

3730 8.2242

5800 8.6656

12200 9.4092

9290 9.1367

4400 8.3894

7330 8.8997

3730 8.2242

9530 9.1622

8160 9.0070

5040 8.5252

4250 8.3547

5680 8.6447

3380 8.1256

6030 8.7045

ALUMINUM (mg/kg) log-transformed
Mean 5932 Mean 8.630119
Standard Error 436.506968 Standard Error 0.068082
Median 5110 Median 8.538955
Mode 3730 Mode 8.224164
Standard Deviation 2182.53484 Standard Deviation 0.340408
Sample Variance 476345833 Sample Variance 0.115878
Kurtosis 1.42906105 Kurtosis -0.34437
Skewness 1.20790285 Skewness 0.463969
Range 8830 Range 1.286523
Minimum 3370 Minimum 8.122668
Maximum 12200 Maximum 9.409191
Sum 148300 Sum 215.753
Count 25 Count 25
Confidence Level(95.0%) 900.905918 Confidence Level(95.0%) 0.140514
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL

Normal Probability Plot
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B.2.2 Antimony

The antimony results for all subsurface samples were nondetect. Therefore, no linear

regression, outlier, or distribution analyses were conducted.
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B.2.3 Arsenic

A nonlinear regression line fit plot and coefficient of determination (Rz) of -1.6 (Table B.2-1)
indicates that arsenic concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No potential outliers were identified in the data set for arsenic (see Table B.2-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plots (Figures B.2-1 and B.2-2) indicate that the arsenic data set in subsurface soil has a

normal distribution.
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LINEAR REGRESSION ANALYSIS FOR ARSENIC IN SUBSURFACE SOIL

TABLE B.2-1

ARSENIC (mg/kg) CALCIUM (mg/kg)
3 4100
35 171000
2.7 1750
35 66600
1.6 190000
1.15 150000
1.1 158000
2.6 19900
1.1 136000
3.1 135000
1.7 42500
12 34900
1.2 95300
2.2 23700
2 167000
2.5 55000
2.1 38300
3.6 253000
1.8 52500
33 81900
26 71800
1.5 89500
0.55 87900
0.5 43700
33 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 0
R Square -1.626727875
Adjusted R Square -1.668394541
Standard Error 1.559199255
Observations 25
ANOVA
df AN MS F Significance F
Regression 1 -36.13385559 -36.1338556 -14.8631571 #NUM!
Residual 24 58.34645559 2.431102316
Total 25 222126
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR ARSENIC IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95%  Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 1.6116E-05  2.84649E-06 5.661697526 7.87194E-06  1.02411E-05 2.19908E-05 1.02411E-05 2.1991E-05
RESIDUAL OUTPUT
Observation Predicted ARSENIC (mg/kg) Residuals
1 0.06607542 2.93392458
2 2755828488  0.744171512
3 0.028202923  2.671797077
4 1.073322674  2.426677326 L
5 3062031653  -1.462031653 CALCIUM (mg/kg) Line Fit Plot
6 241739341  -1.26739341
7 2546321059  -1.446321059 | ¢ @ ARSENIC (mg/kg)
8 0320707526  2.279292474 E .
9 2191770025 -1.091770025 | 4 WPredicted ARSENIC1
10 2.175654069  0.924345931 | < (mg/ke)
1 0684928133 1.015071867 0 50000 100000 150000 200000 250000 300000
12 0.562446867  0.637553133 CALCIUM (mg/ke)
13 1.535850613  -0.335850613
14 0381948159  1.818051841
15 2.691364663  -0.691364663
16 0.886377584  1.613622416
17 0617241117  1.482758883
18 4.077336885  -0.477336885
19 0.846087694  0.953912306
20 1319896802  1.980103198
21 1.157125646  1.442874354
22 1442378068  0.057621932
23 1.416592538  -0.866592538
24 0.70426728  -0.20426728
25 1.062041505  2.237958495
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OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - ARSENIC
CANNON AIR FORCE BASE

TABLE B.2-2

SAMPLE

CBSB010005
CBSB010010
CBSB020005
CBSB020010
CBSB020020
CBSB020029
CBSB020039
CBSB030005
CBSB030010
CBSB040010
CBSB040020
CBSB040030
CBSB040041
CBSB050005
CBSB050010
CBSB060005
CBSB060010
CBSB070005
CBSB070010
CBSB080005
CBSB080010
CBSB080020
CBSB080030
CBSB080040
CBSB100005

Number of detects
Count (N)

Minimum (detected)
Maximum (detected)
Mean (x)

Standard deviation (sd)
Max > Min*5

Outlier

T,!

Critical value?

Result

20
25
1.2
36
2.1

NA

Metals

ARSENIC

RL

mg/kg

Qual

1.1
2.1
1.1
11
22
23
22
1.1
22
22
Il
1.1
1.1
1.1
2.1
I1
1.1
53
1.1
L1
L1
1.1
Il
1
1.1

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

I T,=(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
ARSENIC IN SUBSURFACE SOIL

Arsenic Log Result

i X(@) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 1.2809 -0.6931 -1.9741 0.445 -0.8785
2 1.2528 -0.5978 -1.8506 0.3069 -0.5679
3 1.2528 0.0953 -1.1575 0.2543 -0.2943
4 1.1939 0.0953 -1.0986 0.2148 -0.2360
5 1.1939 0.1398 -1.0542 0.1822 -0.1921
6 1.1314 0.1823 -0.9491 0.1539 -0.1461
7 1.0986 0.1823 -0.9163 0.1283 -0.1176
8 0.9933 0.4055 -0.5878 0.1046 -0.0615
9 0.9555 0.4700 -0.4855 0.0823 -0.0400
10 0.9555 0.5306 -0.4249 0.061 -0.0259
11 0.9163 0.5878 -0.3285 0.0403 -0.0132
12 0.7885 0.6931 -0.0953 0.02 -0.0019
13 0.7419 0.7419 0.0000 0 0.0000
14 0.6931 0.7885 0.0953 -2.5749
15 0.5878 0.9163 0.3285
16 0.5306 0.9555 0.4249
17 0.4700 0.9555 0.4855
18 0.4055 0.9933 0.5878
19 0.1823 1.0986 0.9163
20 0.1823 1.1314 0.9491
21 0.1398 1.1939 1.0542
22 0.0953 1.1939 1.0986
23 0.0953 1.2528 1.1575
24 -0.5978 1.2528 1.8506
25 -0.6931 1.2809 1.9741
N 25
StdDev 0.5527
w 0.9042
Weritical 0.9180
Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 19922a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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SHAPIRO-WILK TEST OF NORMALITY -

TABLE B.2-3

ARSENIC IN SUBSURFACE SOIL

Arsenic Result, cont.

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 3.6 0.5 -3.1000 0.445 -1.3795
2 3.5 0.55 -2.9500 0.3069 -0.9054
3 3.5 1.1 -2.4000 0.2543 -0.6103
4 3.3 1.1 -2.2000 0.2148 -0.4726
5 33 1.15 -2.1500 0.1822 -0.3917
6 3.1 1.2 -1.9000 0.1539 -0.2924
7 3 1.2 -1.8000 0.1283 -0.2309
8 2.7 1.5 -1.2000 0.1046 -0.1255
9 2.6 1.6 -1.0000 0.0823 -0.0823
10 26 1.7 -0.9000 0.061 -0.0549
11 2.5 1.8 -0.7000 0.0403 -0.0282
12 22 2 -0.2000 0.02 -0.0040
13 2.1 2.1 0.0000 0 0.0000
14 2 22 0.2000 -4.5777
15 1.8 2.5 0.7000
16 1.7 2.6 0.9000
17 1.6 2.6 1.0000
18 1.5 2.7 1.2000
19 1.2 3 1.8000
20 1.2 3.1 1.9000
21 1.15 33 2.1500
22 1.1 33 2.2000
23 1.1 3.5 2.4000
24 0.55 3.5 2.9500
25 0.5 3.6 3.1000
N 25
StdDev 0.9620
w 0.9434
Woeritical 0.9180
Normal

X(i) = Detected values; descending order

X(n-it1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Woeritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Woeritical

Data set is determined to be lognormal if W>Wocritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR ARSENIC IN SUBSURFACE SOIL

ARSENIC (mg/kg) log-transformed
3 1.0986
3.5 1.2528
2.7 0.9933
3.5 1.2528
1.6 0.4700
1.15 0.1398
1.1 0.0953
2.6 0.9555
1.1 0.0953
31 1.1314
1.7 0.5306
1.2 0.1823
12 0.1823
22 0.7885
2 0.6931
2.5 0.9163
2.1 0.7419
36 1.2809
1.8 0.5878
33 1.1939
2.6 0.9555
1.5 0.4055
0.55 -0.5978
0.5 -0.6931
33 1.1939
ARSmCi(mg/kg) log-transformed
Mean 2.136 Mean 0.63385405
Standard Error 0.19240842 Standard Error 0.11054721
Median 2.1 Median 0.74193734
Mode 35 Mode 1.25276297
Standard Deviation 0.9620421 Standard Deviation 0.55273603
Sample Variance 0.925525 Sample Variance 0.30551712
Kurtosis -1.20362711 Kurtosis 0.33266906
Skewness -0.01980566 Skewness -0.90629617
Range 31 Range 1.97408103
Minimum 0.5 Minimum -0.69314718
Maximum 3.6 Maximum 1.28093385
Sum 53.4 Sum 15.8463513
Count 25 Count 25
Confidence Level(95.0%) 0.39711138 Confidence Level(95.0%) 0.22815817
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.4 Barium

A nonlinear regression line fit plot and coefficient of determination (R%) of -0.16 (Table
B.2-1 indicates that barium concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No “true” outliers were identified in the barium subsurface soil data set (see Table B.2-2).
Although several concentrations exceeded the minimum detected concentration by a factor of
5 or more, none of these concentrations were determined to be “true” outliers by the

methodology described in Section 5.0.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plot (Figure B.2-1) indicate that the barium data set in subsurface soil has a lognormal
distribution.

Q:\M9602\M\BKGOAPB2.DOC /dal B2-4 9/16/97
Cannon AFB - Background Study - Appendix B.2 Rev. 1



LINEAR REGRESSION ANALYSIS FOR BARIUM IN SUBSURFACE SOIL

TABLE B.2-1

BARIUM (mg/kg) CALCIUM (mg/kg)
73.5 4100
170 171000
66.3 1750
285 66600
117 190000
339 150000
317 158000
91.2 19900
805 136000
137 135000
723 42500
479 34900
572 95300
823 23700
264 167000
103 55000
79.4 38300
167 253000
162 52500
100 81900
168 71800
743 89500
508 87900
134 43700
185 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 65535
R Square -0.161598581
Adjusted R Square -0.203265248
Standard Error 214.3018095
Observations 25
ANOVA
daf A MS F Significance F
Regression 1 -153336.0914 -153336.091 -3.33881774 #NUM!
Residual 24 1102206.373 45925.26554
Total 25 948870.2816
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR BARIUM IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A ¥N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.001781001 0.000391231 4.552295524 0.000129657 0.000973539 0.002588462 0.000973539 0.002588462
RESIDUAL OUTPUT
Observation Predicted BARIUM (mg/kg) Residuals

1 7302102672 66.19789733

2 3045511114  -134.5511114

3 3.11675114 63.18324886

4 118.6146434 166.3853566

5 338.3901238 -221.3901238

6 267.1500977 71.84990226 CALCIUM (mg/kg) Line Fit Plot

7 281398103 35.60189704

8 35.44191297 55.75808703 5 5 1000 ¢ BARIUM (mg/kg)

9 242.2160886 562.7839114 2 £ 500 ,

10 240435088 -103.435088 SE 'fﬂ%‘j@fd BARIUM

11 75.69252769 647.3074723

12 6215692274 1425692274 0 100000 200000 300000

13 169.7293621 -112.5293621 CALCIUM (mg/kg)

14 4220971544 40.09028456

15 297.4271088  -33.42710882

16 97.95503584 5.04496416

17 68.21232496 11.18767504

18 450.5931649  -283.5931649

19 93.50253421 68.49746579

20 145.8639534  -45.86395337

21 127.8758468 40.12415321

2 159.3995583 -85.09955832

23 156.5499573 351.4500427

24 77.82972848 56.17027152

25 117.3679429 67.63205706
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OUTLIER ANALYSIS RESULTS

TABLE B.2-2

FOR SUBSURFACE SOIL - BARIUM

CANNON AIR FORCE BASE
Metals
BARIUM
SAMPLE mg/kg
Result  Log Result RL Qual

CBSB010005 : 4.2973 1.1
CBSB010010 5.1358 2.1
CBSB020005 4.1942 1.1
CBSB020010 5.6525 1.1
CBSB020020 4.7622 22
CBSB020029 5.8260 23
CBSB020039 5.7589 22
CBSB030005 4.5131 1.1
CBSB030010 6.6908 22
CBSB040010 4.9200 22
CBSB040020 6.5834 1.1
CBSB040030 3.8691 1.1
CBSB040041 4.0466 1.1
CBSB050005 44104 1.1
CBSB050010 5.5759 21
CBSB060005 4.6347 1.1
CBSB060010 4.3745 .1
CBSB070005 5.1180 53
CBSB070010 5.0876 1.1
CBSB080005 4.6052 1.1
CBSB080010 5.1240 1.1
CBSB080020 4.3081 1.1
CBSB080030 6.2305 1.1
CBSB080040 4.8978 1
CBSB100005 5.2204 1.1

Number of detects

Count (N)

Minimum (detected)
Maximum (detected)
Mean (x)

Standard deviation (sd)
Max > Min*$5

Outlier

T,

Critical value?

479
805
210
199
Yes

5.0335
0.7670

2.161
2.663

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.

I Ty=(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
BARIUM IN SUBSURFACE SOIL

Barium Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 6.6908 3.8691 -2.8217 0.445 -1.2557
2 6.5834 4.0466 -2.5369 0.3069 -0.7786
3 6.2305 4.1942 -2.0363 0.2543 -0.5178
4 5.8260 4.2973 -1.5287 0.2148 -0.3284
5 5.7589 4.3081 -1.4508 0.1822 -0.2643
6 5.6525 4.3745 -1.2780 0.1539 -0.1967
7 5.5759 4.4104 -1.1656 0.1283 -0.1495
8 5.2204 4.5131 -0.7073 0.1046 -0.0740
9 5.1358 4.6052 -0.5306 0.0823 -0.0437
10 5.1240 4.6347 -0.4892 0.061 -0.0298
11 5.1180 4.7622 -0.3558 0.0403 -0.0143
12 5.0876 4.8978 -0.1898 0.02 -0.0038
13 4.9200 4.9200 0.0000 0 0.0000
14 4.8978 5.0876 0.1898 -3.6566
15 4.7622 5.1180 0.3558
16 4.6347 5.1240 0.4892
17 4.6052 5.1358 0.5306
18 4.5131 5.2204 0.7073
19 4.4104 5.5759 1.1656
20 4.3745 5.6525 1.2780
21 4.3081 5.7589 1.4508
22 4.2973 5.8260 1.5287
23 4.1942 6.2305 2.0363
24 4.0466 6.5834 2.5369
25 3.8691 6.6908 2.8217
N 25
StdDev 0.7670
\' 0.9469
Weritical 0.9180
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))*2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Weritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR BARIUM IN SUBSURFACE SOIL

BARIUM (mg/kg) log-transformed

73.5 42973

170 5.1358

66.3 4.1942

285 5.6525

117 4.7622

339 5.8260

317 5.7589

91.2 4.5131

805 6.6908

137 4.9200

723 6.5834

479 3.8691

57.2 4.0466

82.3 44104

264 5.5759

103 4.6347

79.4 4.3745

167 5.1180

162 5.0876

100 4.6052

168 5.1240

743 43081

508 6.2305

134 4.8978

185 5.2204

BARIUM (mg/kg) log-transformed
Mean 210.244 Mean 5.033474
Standard Error 39.7674549 Standard Error 0.153408
Median 137 Median 4919981
Mode #N/A Mode #N/A
Standard Deviation 198.837275 Standard Deviation 0.767039
Sample Variance 39536.2617 Sample Variance 0.588349
Kurtosis 3.64289541 Kurtosis -0.22871
Skewness 2.0107219 Skewness 0.655328
Range 757.1 Range 2.821727
Minimum 47.9 Minimum 3.869116
Maximum 805 Maximum 6.690842
Sum 5256.1 Sum 125.8369
Count 25 Count 25
Confidence Level(95.0%) 82.0759761 Confidence Level(95.0%) 0.316618
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.5 Beryllium

A nonlinear regression line fit plot and coefficient of determination (Rz) of -1.7 (Table B.2-1)
indicates that beryllium concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No outliers were identified in the beryllium subsurface soil data set (see Table B.2-2).
Although several concentrations exceeded the minimum detected concentration by a factor of
5 or more, none of these concentrations were determined to be statistical outliers by the

methodology described in Section 5.3.

The Shapiro-Wilk test (Table B.2-3) and probability plots (Figures B.2-1 and B.2-2) indicate
that the beryllium data set in subsurface soil has a normal distribution. The coefficient of
skewness (Table B.2-4) was inclusive, probably due to a small data set. However, since two
of three tests indicated the same result and the Shapiro-Wilk test is considered one of the best

tests for normality, it was concluded that the beryllium data set is normally distributed.
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LINEAR REGRESSION ANALYSIS FOR BERYLLIUM IN SUBSURFACE SOIL

TABLE B.2-1

BERYLLIUM (mg/kg) CALCIUM (mg/kg)
0.5 4100
0.26 171000
0.46 1750
0.45 66600
0.2 190000
0.25 150000
0.25 158000
0.31 19900
0.25 136000
0.31 135000
0.17 42500
0.12 34900
0.1 95300
0.66 23700
0.39 167000
0.43 55000
0.4 38300
0.55 253000
0.58 52500
0.57 81900
0.54 71800
0.23 89500
0.1 87900
0.11 43700
0.45 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 0
R Square -1.740640376
Adjusted R Square -1.782307042
Standard Error 0.279522658
Observations 25
ANOVA
df MY MS F Significance F
Regression 1 -1.190973995 -1.190974  -15.2429226 #NUM!
Residual 24 1.875189995 0.078132916
Total 25 0.684216
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR BERYLLIUM IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 2.44591E-06 5.10299E-07 4.793099217 7.02782E-05 1.39271E-06 3.49912E-06 1.39271E-06 3.49912E-06
RESIDUAL OUTPUT
Observation Predicted BERYLLIUM (mg/kg) Residuals
1 0.010028248 0.489971752
2 0418251339  -0.158251339
3 0.00428035 045571965 CALCIUM (mg/kg) Line Fit Plot] ¢ BERYLLIUM (mg/kg)
4 0.16289789 0.28710211
5 0.46472371 -0.26472371 = @Predicted BERYLLIUM
6 0.366887139  -0.116887139 = 1 (mg/kg)
7 0.386454453  -0.136454453 j % 0.5
8 0.048673694 0.261326306 E £
9 0.33264434 -0.08264434 = 0
10 0.330198425  -0.020198425 0 50000 100000 150000 200000 250000 300000
11 0.103951356 0.066048644 CALCIUM (mg/kg)
12 0.085362408 0.034637592
13 0.233095629  -0.133095629
14 0.057968168 0.602031832
15 0.408467682  -0.018467682
16 0.134525284 0.295474716
17 0.093678516 0.306321484
18 0.618816308  -0.068816308
19 0.128410499 0.451589501
20 0.200320378 0.369679622
21 0.175616644 0.364383356
22 0.218909326 0.011090674
23 0.214995864  -0.114995864
24 0.106886453 0.003113547
25 0.16118575 0.28881425
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TABLE B.2-2

OUTLIER ANALYSIS RESULTS

FOR SUBSURFACE SOIL - BERYLLIUM

CANNON AIR FORCE BASE
Metals
BERYLLIUM
SAMPLE mg/kg
Result  Log Result RL Qual

CBSB010005 5 -0.6931 022
CBSB010010 -1.3471 043 J
CBSB020005 -0.7765 0.21
CBSB020010 -0.7985 022
CBSB020020 -1.6094 0.44 U
CBSB020029 -1.3863 0.46 U
CBSB020039 -1.3863 045 U
CBSB030005 -1.1712 0.21
CBSB030010 -1.3863 0.45 10)
CBSB040010 -1.1712 0.43 J
CBSB040020 -1.7720 0.22 J
CBSB040030 -2.1203 0.22 J
CBSB040041 -2.3026 022 U
CBSB050005 -0.4155 0.22
CBSB050010 -0.9416 0.43 J
CBSB060005 -0.8440 0.23
CBSB060010 -0.9163 0.21
CBSB070005 -0.5978 1.1 [§)
CBSB070010 -0.5447 022
CBSB080005 -0.5621 0.22
CBSB080010 -0.6162 0.21
CBSB080020 -1.4697 0.22
CBSB080030 -2.3026 022 ]
CBSB080040 -2.2073 0.21 J
CBSB100005 -0.7985 0.22

Number of detects 19

Count (N) 25

Minimum (detected) 0.1

Maximum (detected) 0.66

Mean (x) 0.35 -1.2055

Standard deviation (sd) 0.17 0.5836

Max > Min*5 Yes

Qutlier No

T, 0.759

Critical value? 2.663

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit
U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.
I T, =(X,-X)/sd Source: EPA 1989
2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
BERYLLIUM IN SUBSURFACE SOIL

Beryllium Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 -0.4155 -2.3026 -1.8871 0.445 -0.8397
2 -0.5447 -2.3026 -1.7579 0.3069 -0.5395
3 -0.5621 -2.2073 -1.6452 0.2543 -0.4184
4 -0.5978 -2.1203 -1.5224 0.2148 -0.3270
5 -0.6162 -1.7720 -1.1558 0.1822 -0.2106
6 -0.6931 -1.6094 -0.9163 0.1539 -0.1410
7 -0.7765 -1.4697 -0.6931 0.1283 -0.0889
8 -0.7985 -1.3863 -0.5878 0.1046 -0.0615
9 -0.7985 -1.3863 -0.5878 0.0823 -0.0484
10 -0.8440 -1.3863 -0.5423 0.061 -0.0331
11 -0.9163 -1.3471 -0.4308 0.0403 -0.0174
12 -0.9416 -1.1712 -0.2296 0.02 -0.0046
13 -1.1712 -1.1712 0.0000 0 0.0000
14 -1.1712 -0.9416 0.2296 -2.7300
15 -1.3471 -0.9163 0.4308
16 -1.3863 -0.8440 0.5423
17 -1.3863 -0.7985 0.5878
18 -1.3863 -0.7985 0.5878
19 -1.4697 -0.7765 0.6931
20 -1.6094 -0.6931 0.9163
21 -1.7720 -0.6162 1.1558
22 -2.1203 -0.5978 1.5224
23 -2.2073 -0.5621 1.6452
24 -2.3026 -0.5447 1.7579
25 -2.3026 -0.4155 1.8871
N 25
StdDev 0.5836
W 09117
Wecritical 0.9180
Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum(b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))*2

Weritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992a)

Data set is determined to be normal if W>Weritical

Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
BERYLLIUM IN SUBSURFACE SOIL

Beryllium Result, cont.

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 0.66 0.1 -0.5600 0.445 -0.2492
2 0.58 0.1 -0.4800 0.3069 -0.1473
3 0.57 0.11 -0.4600 0.2543 -0.1170
4 0.55 0.12 -0.4300 0.2148 -0.0924
5 0.54 0.17 -0.3700 0.1822 -0.0674
6 0.5 0.2 -0.3000 0.1539 -0.0462
7 0.46 0.23 -0.2300 0.1283 -0.0295
8 0.45 0.25 -0.2000 0.1046 -0.0209
9 0.45 0.25 -0.2000 0.0823 -0.0165
10 0.43 0.25 -0.1800 0.061 -0.0110
11 04 0.26 -0.1400 0.0403 -0.0056
12 0.39 0.31 -0.0800 0.02 -0.0016
13 0.31 0.31 0.0000 0 0.0000
14 0.31 0.39 0.0800 -0.8045
15 0.26 0.4 0.1400
16 0.25 0.43 0.1800
17 0.25 0.45 0.2000
18 0.25 0.45 0.2000
19 0.23 0.46 0.2300
20 0.2 0.5 0.3000
21 0.17 0.54 0.3700
22 0.12 0.55 0.4300
23 0.11 0.57 0.4600
24 0.1 0.58 0.4800
25 0.1 0.66 0.5600
N 25
StdDev 0.1688
w 0.9460
Weritical 0.9180
Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR BERYLLIUM IN SUBSURFACE SOIL

BERYLLIUM (mg/kg) log-transformed

0.5 -0.6931

0.26 -1.3471

0.46 -0.7765

045 -0.7985

0.2 -1.6094

0.25 -1.3863

025 -1.3863

0.31 -1.1712

0.25 -1.3863

0.31 -1.1712

0.17 -1.7720

0.12 -2.1203

0.1 -2.3026

0.66 -0.4155

0.39 -0.9416

043 -0.8440

0.4 -0.9163

0.55 -0.5978

0.58 -0.5447

0.57 -0.5621

0.54 -0.6162

0.23 -1.4697

0.1 -2.3026

0.11 -2.2073

0.45 -0.7985

BERYLLIUM (mglkg) log-transformed
Mean 0.3456 Mean -1.2054819
Standard Error 0.03376922 Standard Error 0.11672472
Median 031 Median -1.17118298
Mode 0.25 Mode -1.38629436
Standard Deviation 0.16884608 Standard Deviation 0.58362358
Sample Variance 0.028509 Sample Variance 0.34061648
Kurtosis -1.1513217 Kurtosis -0.67564419
Skewness 0.111707 Skewness -0.63421243
Range 0.56 Range 1.88706965
Minimum 0.1 Minimum -2.30258509
Maximum 0.66 Maximum -0.41551544
Sum 8.64 Sum -30.1370474
Count 25 Count 25
Confidence Level(95.0%) 0.06969622 Confidence Level(95.0%) 0.24090792
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.6 Cadmium

The cadmium results for all subsurface samples were nondetect. Therefore, no linear
regression, outlier, or distribution analyses were conducted.
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B.2.7 Calcium

No statistical outliers were identified in the calcium subsurface soil data set (see Table
B.2-2). Although several concentrations exceeded the minimum detected concentration by a
factor of 5 or more, none of these concentrations were determined to be statistical outliers by

the methodology described in Section 5.3.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability

plots (Figures B.2-1 and B.2-2) indicate that the calcium data set in subsurface soil has a
normal distribution.
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OUTLIER ANALYSIS RESULTS

TABLE B.2-2

FOR SUBSURFACE SOIL - CALCIUM

CANNON AIR FORCE BASE
Metals
CALCIUM
SAMPLE mg/kg
Result  Log Result RL Qual

CBSB010005 8.3187 21.5
CBSB010010 12.0494 42.6
CBSB020005 7.4674 214
CBSB020010 11.1065 21.7
CBSB020020 12.1548 442
CBSB020029 11.9184 45.6
CBSB020039 11.9704 44.6
CBSB030005 9.8985 21.2
CBSB030010 11.8204 44.5
CBSB040010 11.8130 433
CBSB040020 10.6573 21.7
CBSB040030 10.4602 21.9
CBSB040041 11.4648 21.6
CBSB050005 10.0732 21.7
CBSB050010 12.0257 429
CBSB060005 10.9151 22.8
CBSB060010 10.5532 21.1
CBSB070005 12.4411 106
CBSB070010 10.8686 22.1
CBSB080005 11.3133 21.7
CBSB080010 11.1816 214
CBSB080020 11.4020 21.6
CBSB080030 11.3840 21.7
CBSB080040 10.6851 20.8
CBSB100005 ! 11.0959 22

Number of detects 25

Count (N) 25

Minimum (detected) 1750

Maximum (detected) 253000

Mean (x) 89410 11.0015

Standard deviation (sd) 64611 1.1517

Max > Min*5 Yes

Qutlier No

T, 1.250

Critical value? 2.663

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.

1 T, =(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
CALCIUM IN SUBSURFACE SOIL

Calcium Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 12.4411 7.4674 -4.9738 0.445 -2.2133
2 12.1548 8.3187 -3.8360 0.3069 -1.1773
3 12.0494 9.8985 -2.1509 0.2543 -0.5470
4 12.0257 10.0732 -1.9525 0.2148 -0.4194
5 11.9704 10.4602 -1.5101 0.1822 -0.2751
6 11.9184 10.5532 -1.3652 0.1539 -0.2101
7 11.8204 10.6573 -1.1632 0.1283 -0.1492
8 11.8130 10.6851 -1.1279 0.1046 -0.1180
9 11.4648 10.8686 -0.5962 0.0823 -0.0491
10 11.4020 10.9151 -0.4869 0.061 -0.0297
11 11.3840 11.0959 -0.2881 0.0403 -0.0116
12 11.3133 11.1065 -0.2068 0.02 -0.0041
13 11.1816 11.1816 0.0000 0 0.0000
14 11.1065 11.3133 0.2068 -5.2040
15 11.0959 11.3840 0.2881
16 10.9151 11.4020 0.4869
17 10.8686 11.4648 0.5962
18 10.6851 11.8130 1.1279
19 10.6573 11.8204 1.1632
20 10.5532 11.9184 1.3652
21 10.4602 11.9704 1.5101
22 10.0732 12.0257 1.9525
23 9.8985 12.0494 2.1509
24 8.3187 12.1548 3.8360
25 7.4674 12.4411 49738
N 25
StdDev 1.1517
w 0.8507
Weritical 0.9180
Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992)

Data set is determined to be normal if W>Wcritical

Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
CALCIUM IN SUBSURFACE SOIL

Calcium Result, cont.

i X(1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 253000 1750 -251250.0000 0.445 -111806.2500
2 190000 4100 -185900.0000 0.3069 -57052.7100
3 171000 19900 -151100.0000 0.2543 -38424.7300
4 167000 23700 -143300.0000 0.2148 -30780.8400
5 158000 34900 -123100.0000 0.1822 -22428.8200
6 150000 38300 -111700.0000 0.1539 -17190.6300
7 136000 42500 -93500.0000 0.1283 -11996.0500
8 135000 43700 -91300.0000 0.1046 -9549.9800
9 95300 52500 -42800.0000 0.0823 -3522.4400
10 89500 55000 -34500.0000 0.061 -2104.5000
11 87900 65900 -22000.0000 0.0403 -886.6000
12 81900 66600 -15300.0000 0.02 -306.0000
13 71800 71800 0.0000 0 0.0000
14 66600 81900 15300.0000 -306049.5500
15 65900 87900 22000.0000
16 55000 89500 34500.0000
17 52500 95300 42800.0000
18 43700 135000 91300.0000
19 42500 136000 93500.0000
20 38300 150000 111700.0000
21 34900 158000 123100.0000
22 23700 167000 143300.0000
23 19900 171000 151100.0000
24 4100 190000 185900.0000
25 1750 253000 251250.0000
N 25
StdDev 64610.9930
w 0.9349
Woeritical 0.9180
Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)10.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992)

Data set is determined to be normal if W>Wcritical

Data set is determined to be lognormal if W>Wcritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR CALCIUM IN SUBSURFACE SOIL

CALCIUM (mg/kg) log-transformed
4100 83187
171000 12.0494
1750 7.4674

66600 11.1065

190000 12.1548

150000 11.5184

158000 11.9704

19900 9.8985

136000 11.8204

135000 11.8130

42500 10.6573

34900 10.4602

95300 11.4648

23700 10.0732

167000 12.0257

55000 10.9151

38300 . 10.5532

253000 12.4411

52500 10.8686

81900 11.3133

71800 11.1816

89500 11.4020

87900 11.3840

43700 10.6851

65900 11.0959

CALCIUM (mg/kg) log-transformed
Mean 89410 Mean 11.00154
Standard Error 12922.1986 Standard Error 0.230335
Median 71800 Median 11.18164
Mode #N/A Mode #N/A
Standard Deviation 64610.993 Standard Deviation 1.151675
Sample Variance 4174580417 Sample Variance 1.326356
Kurtosis 0.04503343 Kurtosis 3.312881
Skewness 0.77527901 Skewness -1.66495
Range 251250 Range 4.973774
Minimum 1750 Minimum 7.467371
Maximum 253000 Maximum 12.44114
Sum 2235250 Sum 275.0385
Count 25 Count 25
Confidence Level(95.0%) 26670.1016 Confidence Level(95.0%)  0.475388
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.8 Chromium

A nonlinear regression line fit plot and coefficient of determination (R of -3.0 (Table B.2-1)
indicates that chromium concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No potential outliers were identified in the data set for chromium (see Table B.2-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plot (Figure B.2-1) indicate that the chromium data set in subsurface soil has a lognormal
distribution.
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR CHROMIUM IN SUBSURFACE SOIL

CHROMIUM, TOTAL (mg/kg) CALCIUM (mg/kg)
10 4100
4.5 171000
8.9 1750
6.5 66600
3 190000
44 150000
3.6 158000
1.7 19900
27 136000
49 135000
4 42500
2.8 34900
3 95300
11.1 23700
7.5 167000
4.6 55000
7.1 38300
45 253000
6.9 52500
8 81900
5.9 71800
39 89500
53 87900
3 43700
59 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 0
R Square -3.028625632
Adjusted R Square -3.070292298
Standard Error 4.682613512
Observations 25
ANOVA
df SS MS F Significance F
Regression 1 -395.6184632 -395.618463 -18.0426333 #NUM!
Residual 24 526.2448632  21.9268693
Total 25 130.6264
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR CHROMIUM IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 3.58222E-05 8.54862E-06 4.190407207 0.000325328 1.81787E-05 5.34657E-05 1.81787E-05 5.34657E-05
RESIDUAL OUTPUT
Observation Predicted CHROMIUM, TOTAL (mg/kg) Residuals
1 0.146871047 9.853128953
2 6.125597333 -1.625597333
3 0.062688862 8.837311138 CALCIUM (mg/kg) Line Fit Plot
4 2.385758961 4.114241039
5 6.806219259  -3.806219259 =B o CHROMIUM, TOTAL (mg/kg)
6 5.373330994 -0.973330994 = 1§
7 5.659908647 -2.059908647 § ; @Predicted CHROMIUM, TOTAL
8 0.712861912 6.987138088 % P (mg/kg)
9 4.871820101 -2.171820101 Q ﬁ
10 4.835997894 0.064002106 0 50000 100000 150000 200000 250000 300000
11 1.522443782 2.477556218 CALCIUM (mg/kg)
12 1.250195011 1.549804989
13 3.413856291 -0.413856291
14 0.848986297 10.2510137
15 5.982308506 1.517691494
16 1.970221364 2.629778636
17 1.371990514 5.728009486
18 9.063018276 -4.563018276
19 1.880665848 5.019334152
20 2933838723 5.066161277
21 2.572034436 3.327965564
22 3.206087493 0.693912507
23 3.148771962 2.151228038
24 1.56543043 143456957
25 2.360683417 3.539316583
Q:M9602\M\[BKGTB2-1.XLS]\chromium/dal 9/16/97
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TABLE B.2-2

OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - CHROMIUM (TOTAL)
CANNON AIR FORCE BASE

Metals
CHROMIUM, TOTAL
SAMPLE mg/kg
Result RL Qual

1.1

2.1

1.1

1.1

22

23

22

1.1

22

22

1.1

1.1

1.1

1.1

2.1

1.1

1.1

53 J
1.1

1.1

1.1

1.1

1.1

1
1.1

CBSB010005
CBSB010010
CBSB020005
CBSB020010
CBSB020020
CBSB020029
CBSB020039
CBSB030005
CBSB030010
CBSB040010
CBSB040020
CBSB040030
CBSB040041
CBSB050005
CBSB050010
CBSB060005
CBSB060010
CBSB070005
CBSB070010
CBSB080005
CBSB080010
CBSB080020
CBSB080030
CBSB080040
CBSB100005
Number of detects
Count (N)
Minimum (detected)
Maximum (detected) 11.1
Mean (x) 5.59
Standard deviation (sd) 2.33
Max > Min*5 No
Outlier NA
T,
Critical value®

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

I T,=(X;-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
CHROMIUM IN SUBSURFACE SOIL

Chromium Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 2.4069 0.9933 -1.4137 0.445 -0.6291
2 2.3026 1.0296 -1.2730 0.3069 -0.3907
3 2.1861 1.0986 -1.0874 0.2543 -0.2765
4 2.0794 1.0986 -0.9808 0.2148 -0.2107
5 2.0412 1.0986 -0.9426 0.1822 -0.1717
6 2.0149 1.2809 -0.7340 0.1539 -0.1130
7 1.9601 1.3610 -0.5991 0.1283 -0.0769
8 1.9315 1.3863 -0.5452 0.1046 -0.0570
9 1.8718 1.4816 -0.3902 0.0823 -0.0321
10 1.7750 1.5041 -0.2709 0.061 -0.0165
11 1.7750 1.5041 -0.2709 0.0403 -0.0109
12 1.6677 1.5261 -0.1417 0.02 -0.0028
13 1.5892 1.5892 0.0000 0 0.0000
14 1.5261 1.6677 0.1417 -1.9880
15 1.5041 1.7750 0.2709
16 1.5041 1.7750 0.2709
17 1.4816 1.8718 0.3902
18 1.3863 1.9315 0.5452
19 1.3610 1.9601 0.5991
20 1.2809 2.0149 0.7340
21 1.0986 2.0412 0.9426
22 1.0986 2.0794 0.9808
23 1.0986 2.1861 1.0874
24 1.0296 2.3026 1.2730
25 0.9933 2.4069 1.4137
N 25
StdDev 0.4142
W 0.9599
Weritical 0.9180
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)}

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR CHROMIUM IN SUBSURFACE SOIL

CHROMIUM, TOTAL (mg/kg) log-transformed
10 2.3026
45 1.5041
8.9 2.1861
6.5 1.8718
3 1.0986
4.4 1.4816
3.6 1.2809
7.7 2.0412
2.7 0.9933
49 1.5892
4 1.3863
2.8 1.0296
3 1.0986
11.1 2.4069
1.5 2.0149
4.6 1.5261
7.1 1.9601
45 1.5041
6.9 1.9315
8 2.0794
5.9 1.7750
39 1.3610
53 1.6677
3 1.0986
59 1.7750
CHROMIUM, TOTAL(mg/kg) log-transformed
Mean 5.588 Mean 1.6385656
Standard Error 0.46659476 Standard Error 0.0828377
Median 49 Median 1.58923521
Mode 3 Mode 1.09861229
Standard Deviation 2.33297378 Standard Deviation 0.41418851
Sample Variance 5.44276667 Sample Variance 0.17155212
Kurtosis -0.16463981 Kurtosis -0.99186015
Skewness 0.73710088 Skewness 0.08332059
Range 84 Range 1.41369334
Minimum 2.7 Minimum 0.99325177
Maximum 11.1 Maximum 2.40694511
Sum 139.7 Sum 40.9641399
Count 25 Count 25
Confidence Level(95.0%) 0.96300405 Confidence Level(95.0%) 0.17096858
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.9 Cobalt

A nonlinear regression line fit plot and coefficient of determination (Rz) of -1.5 (Table B.2-1)
indicates that cobalt concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No statistical outliers were identified in the cobalt subsurface soil data set (see Table B.2-2).
Although several concentrations exceeded the minimum detected concentration by a factor of
5 or more, none of these concentrations were determined to be statistical outliers by the

methodology described in Section 5.3.

The Shapiro-Wilk test (Table B.2-3) and probability plots (Figures B.2-1 and B.2-2) indicate
that the cobalt data set in subsurface soil has neither a lognormal nor normal distribution.
The coefficient of skewnéss was inconclusive, probably due to a small data set. However,
since two of three tests indicated the same results, it was concluded that the cobalt data set

has neither a lognormal nor normal distribution.
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LINEAR REGRESSION ANALYSIS FOR COBALT IN SUBSURFACE SOIL

TABLE B.2-1

COBALT (mg/kg) CALCIUM (mg/kg)

35 4100
1.05 171000
3.1 1750
27 66600
1.1 190000
1.15 150000
1.1 158000
35 19900
1.1 136000
4.1 135000
1.9 42500
0.55 34900
0.55 95300
4.7 23700
4 167000
33 55000
3 38300
45 253000
32 52500
4.7 81900
43 71800
29 89500
1 87900
1.8 43700
34 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 0
R Square -1.535517845
Adjusted R Square -1.577184511
Standard Error 2.215057692
Observations 25
ANOVA
df SS MS F Significance F
Regression 1 -71.31313394 713131339  -14.534478  #NUM!
Residual 24 117.7555339 4.906480581
Total 25 46.4424
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR COBALT IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95%  Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 1.86162E-05 4.04383E-06 4.603617061 0.000113785 1.02702E-05 2.69623E-05 1.02702E-05 2.69623E-05

RESIDUAL OUTPUT

Observation Predicted COBALT (mg/kg) Residuals

I 0.076326594 3423673406
2 3.183377454  -2.133377454
3 0032578424  3.067421576
4 1.239841745 1.460158255 CALCIUM (mg/kg) Line Fit Plot
5 353708606  -2.43708606
6 2792436363  -1.642436363 ; ¢ COBALT (ma/ke)
7 2941366303  -1.841366303 By @Predicted COBALT (me/ke)
8 0370463224  3.129536776 = §
9 2531808969  -1.431808969 SF
10 2513192727 1.586807273 08
1 0791190303 1.108809697 0 50000 100000 150000 200000 250000 300000
12 0.649706861  -0.099706861 CALCIUM (mg/ke)
13 1774127903 -1.224127903
14 0441204945 4258795055
15 3.108912485  0.891087515
16 1.023893333  2.276106667
17 0713002085 2286997915
18 4709909333 -0.209909333
19 0977352727 2222647273
20 1524670254 3.175329746
21 1.336646206  2.963353794
2 1.666153697 1233846303
23 1636367709 -0.636367709
24 0.813529794  0.986470206
25 1226810376 2.173189624
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TABLE B.2-2

OUTLIER ANALYSIS RESULTS

FOR SUBSURFACE SOIL - COBALT

CANNON AIR FORCE BASE
Metals
COBALT
SAMPLE mg/kg
Result  Log Result RL Qual

CBSB010005 T35 0 1258 1.1
CBSB010010 0.0488 2.1 U
CBSB020005 1.1314 1.1
CBSB020010 0.9933 1.1
CBSB020020 1.1 0.0953 22 U
CBSB020029 1.15 0.1398 2.3 8]
CBSB020039 1.1 0.0953 2.2 U
CBSB030005 1.2528 1.1
CBSB030010 L1 0.0953 22 U
CBSB040010 14110 22
CBSB040020 0.6419 1.1
CBSB040030 -0.5978 1.1 U
CBSB040041 3.8959 1.1 U
CBSB050005 1.5476 1.1
CBSB050010 1.3863 2.1
CBSB060005 1.1939 1.1
CBSB060010 1.0986 1.1
CBSB070005 1.5041 53 J
CBSB070010 1.1632 1.1
CBSB080005 1.5476 1.1
CBSB080010 1.4586 1.1
CBSB080020 1.0647 1.1
CBSB080030 0.0000 1.1 J
CBSB080040 0.5878 1
CBSB100005 1.2238 1.1

Number of detects

Count (N)

Minimum (detected) 0.55

Maximum (detected) 4.7

Mean (x) 2.6 0.9693

Standard deviation (sd) 14 0.8653

Max > Min*5 Yes

Outlier No

T, 0.668

Critical value? 2.663

RL = reporting limit

Qual = qualifier

] = estimated value below reporting limit
U = nondetect '
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.
1 T,=(X,-X)/sd Source: EPA 1989
2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
COBALT IN SUBSURFACE SOIL

Cobalt Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 1.5476 -0.5978 -2.1454 0.445 -0.9547
2 1.5476 -0.5978 -2.1454 0.3069 -0.6584
3 1.5041 0.0000 -1.5041 0.2543 -0.3825
4 1.4586 0.0488 -1.4098 0.2148 -0.3028
5 1.4110 0.0953 -1.3157 0.1822 -0.2397
6 1.3863 0.0953 -1.2910 0.1539 -0.1987
7 1.2528 0.0953 -1.1575 0.1283 -0.1485
8 1.2528 0.1398 -1.1130 0.1046 -0.1164
9 1.2238 0.5878 -0.6360 0.0823 -0.0523
10 1.1939 0.6419 -0.5521 0.061 -0.0337
11 1.1632 0.9933 -0.1699 0.0403 -0.0068
12 1.1314 1.0647 -0.0667 0.02 -0.0013
13 1.0986 1.0986 0.0000 0 0.0000
14 1.0647 1.1314 0.0667 -3.0960
15 0.9933 1.1632 0.1699
16 0.6419 1.1939 0.5521
17 0.5878 1.2238 0.6360
18 0.1398 1.2528 1.1130
19 0.0953 1.2528 1.1575
20 0.0953 1.3863 1.2910
21 0.0953 1.4110 1.3157
22 0.0488 1.4586 1.4098
23 0.0000 1.5041 1.5041
24 -0.5978 1.5476 2.1454
25 -0.5978 1.5476 2.1454
N 25
StdDev 0.6786
w 0.8672
Weritical 0.9180
Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum|[b(i)]

W = Shapiro-Wiik test statistic of normality = (b/stdev((n-1)"0.5))"2

Wecritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
COBALT IN SUBSURFACE SOIL

Cobalt Result, cont.

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 4.7 0.55 -4.1500 0.445 -1.8468
2 4.7 0.55 -4.1500 0.3069 -1.2736
3 45 1 -3.5000 0.2543 -0.8901
4 43 1.05 -3.2500 0.2148 -0.6981
5 4.1 1.1 -3.0000 0.1822 -0.5466
6 4 1.1 -2.9000 0.1539 -0.4463
7 3.5 1.1 -2.4000 0.1283 -0.3079
8 35 1.15 -2.3500 0.1046 -0.2458
9 34 1.8 -1.6000 0.0823 -0.1317
10 33 1.9 -1.4000 0.061 -0.0854
11 3.2 2.7 -0.5000 0.0403 -0.0202
12 3.1 29 -0.2000 0.02 -0.0040
13 3 3 0.0000 0 0.0000
14 29 3.1 0.2000 -6.4964
15 2.7 32 0.5000
16 1.9 33 1.4000
17 1.8 34 1.6000
18 1.15 35 2.3500
19 1.1 35 2.4000
20 1.1 4 2.9000
21 1.1 4.1 3.0000
22 1.05 43 3.2500
23 1 45 3.5000
24 0.55 4.7 4.1500
25 0.55 4.7 4.1500
N 25
StdDev : 1.3911
w 0.9087
Woeritical 0.9180
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Wecritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wocritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR COBALT IN SUBSURFACE SOIL

COBALT (mg/kg) log-transformed

35 1.2528

1.05 0.0488

31 1.1314

2.7 0.9933

1.1 0.0953

1.15 0.1398

1.1 0.0953

35 1.2528

1.1 0.0953

4.1 1.4110

1.9 0.6419

0.55 -0.5978

0.55 -0.5978

47 1.5476

4 1.3863

33 1.1939

3 1.0986

45 1.5041

32 1.1632

47 1.5476

43 1.4586

29 1.0647

1 0.0000

1.8 0.5878

34 1.2238

COBALT (mg/kg) log-transformed
Mean 2.648 Mean 0.78951598
Standard Error 0.27821574 Standard Error 0.13572321
Median 3 Median 1.09861229
Mode 1.1 Mode 0.09531018
Standard Deviation 1.39107872 Standard Deviation 0.67861605
Sample Variance 1.9351 Sample Variance 0.46051974
Kurtosis -1.41526438 Kurtosis -0.74541198
Skewness -0.11121459 Skewness -0.73077161
Range 4.15 Range 2.14539951
Minimum 0.55 Minimum -0.597837
Maximum 4.7 Maximum 1.54756251
Sum 66.2 Sum 19.7378995
Count 25 Count 25
Confidence Level(95.0%) 0.57420895 Confidence Level(95.0%) 0.28011888
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.10 Copper

A nonlinear regression line fit plot and coefficient of determination (Rz) of -1.8 (Table B.2-1)
indicates that copper concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No statistical outliers were identified in the copper subsurface soil data set (see Table B.2-2).
Although several concentrations exceeded the minimum detected concentration by a factor of
5 or more, none of these concentrations were determined to be statistical outliers by the

methodology described in Section 5.3.

The Shapiro-Wilk test (Table B.2-3) and probability plots (Figures B.2-1 and B.2-2) indicate
that the copper data set in subsurface soil has a normal distribution. The coefficient of
skewness was inconclusive, probably due to a small data set. However, since two of three
tests indicated the same result, and the Shapiro-Wilk test is considered to be one of the best
tests for normality, it was concluded that the copper data set has a normal distribution.
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR COPPER IN SUBSURFACE SOIL

COPPER (mg/kg) CALCIUM (mg/kg)
6.2 4100
32 171000
52 1750
45 66600
22 190000
23 150000
225 158000
6.6 19900
2.25 136000
4.1 135000
2.7 42500
1.1 34900
1.1 95300
7.4 23700
4 167000
43 55000
53 38300
53 253000
34 52500
73 81900
5 71800
1.8 89500
1.3 87900
1.1 43700
5.1 65900
SUMMARY OUTPUT
Regression Statistics
Maultiple R 0
R Square -1.779965363
Adjusted R Square -1.821632029
Standard Error 3.277448753
Observations 25
ANOVA
df Ss MS F Significance F
Regression 1 -165.0650879 -165.065088 -15.3667989  #NUM!
Residual 24 257.8000879 10.74167033
Total 25 92.735
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR COPPER IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95%  Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A EN/A AN/A
CALCIUM (mg/kg) 2.55543E-05 5.98334E-06 4.270905907 0.000265196 1.32053E-05 3.79033E-05 1.32053E-05 3.79033E-05
RESIDUAL OUTPUT
Observation Predicted COPPER (mg/kg) Residuals

1 0.104772562  6.095227438

2 4369782452 -1.169782452

3 0.044719996  5.155280004 .

4 1701915271 2.798084729 CALCIUM (mg/kg) Line Fit Plot

5 4855313835  -2.655313835 0

6 3.833142501  -1.533142501 %o 6 ¢ COPPER (mg/ke)

7 4037576768  -1.787576768 o 4

8 0.508530239 6.091469761 8 g 2 MPredicted COPPER

9 3475382535 -1.225382535 0 (mg/ke)

10 3.449828251  0.650171749 0 100000 200000 300000

11 1.086057042  1.613942958 CALCIUM (mg/kg)

12 0.891844489  0.208155511

13 2435323203 -1.335323203

14 0.605636515  6.794363485

15 4267565318  -0.267565318

16 1405485584  2.894514416

17 0978729052 4321270948

18 6.465233686  -1.165233686

19 1341599875  2.058400125

20 2.092895806  5.207104194

21 1.834797544  3.165202456

22 2287108359  -0.487108359

23 2246221506  -0.946221506

24 1116722182 -0.016722182

25 1.684027272  3.415972728
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OUTLIER ANALYSIS RESULTS

TABLE B.2-2

FOR SUBSURFACE SOIL - COPPER

CANNON AIR FORCE BASE
Metals
COPPER
SAMPLE mg/kg
Result  Log Result RL Qual

CBSB010005 1.8245 2.2
CBSB010010 1.1632 43 J
CBSB020005 1.6487 2.1
CBSB020010 1.5041 22
CBSB020020 0.7885 4.4 U
CBSB020029 0.8329 4.6 J
CBSB020039 0.8109 45 U
CBSB030005 1.8871 2.1
CBSB030010 0.8109 4.5 u
CBSB040010 1.4110 43 J
CBSB040020 0.9933 22
CBSB040030 0.0953 22 U
CBSB040041 0.0953 22 U
CBSB050005 2.0015 22
CBSB050010 1.3863 43 J
CBSB060005 1.4586 23
CBSB060010 1.6677 2.1
CBSB070005 1.6677 10.6 U
CBSB070010 1.2238 22
CBSB080005 1.9879 22
CBSB080010 1.6094 2.1
CBSB080020 0.5878 22 J
CBSB080030 0.2624 22 J
CBSB080040 0.0953 2.1 J
CBSB100005 1.6292 22

Number of detects

Count (N)

Minimum (detected)

Maximum (detected) 74

Mean (x) 3.80 1.1777

Standard deviation (sd) 1.97 0.6093

Max > Min*$ Yes

Outlier No

T,! 1.352

Critical value® 2.663

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.

1 T,=(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
COPPER IN SUBSURFACE SOIL

Copper Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 2.001s 0.0953 -1.9062 0.445 -0.8482
2 1.9879 0.0953 -1.8926 0.3069 -0.5808
3 1.8871 0.0953 -1.7918 0.2543 -0.4556
4 1.8245 0.2624 -1.5622 0.2148 -0.3356
5 1.6677 0.5878 -1.0799 0.1822 -0.1968
6 1.6677 0.7885 -0.8792 0.1539 -0.1353
7 1.6487 0.8109 -0.8377 0.1283 -0.1075
8 1.6292 0.8109 -0.8183 0.1046 -0.0856
9 1.6094 0.8329 -0.7765 0.0823 -0.0639
10 1.5041 0.9933 -0.5108 0.061 -0.0312
11 1.4586 1.1632 -0.2955 0.0403 -0.0119
12 1.4110 1.2238 -0.1872 0.02 -0.0037
13 1.3863 1.3863 0.0000 0 0.0000
14 1.2238 1.4110 0.1872 -2.8561
15 1.1632 1.4586 0.2955
16 0.9933 1.5041 0.5108
17 0.8329 1.6094 0.7765
18 0.8109 1.6292 0.8183
19 0.8109 1.6487 0.8377
20 0.7885 1.6677 0.8792
21 0.5878 1.6677 1.0799
22 0.2624 1.8245 1.5622
23 0.0953 1.8871 1.7918
24 0.0953 1.9879 1.8926
25 0.0953 2.0015 1.9062
N 25
StdDev 0.6093
w 0.9157
Weritical 0.9180

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum(b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))*2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
COPPER IN SUBSURFACE SOIL

Copper Result, cont.

i X(i) X(n-i+1)  X(n-i+1)-X(i) a(n-i+1) b(i)

1 7.4 1.1 -6.3000 0.445 -2.8035

2 7.3 1.1 -6.2000 0.3069 -1.9028

3 6.6 1.1 -5.5000 0.2543 -1.3987

4 6.2 1.3 -4.9000 0.2148 -1.0525

5 53 1.8 -3.5000 0.1822 -0.6377

6 53 22 -3.1000 0.1539 -0.4771

7 52 225 -2.9500 0.1283 -0.3785

8 5.1 2.25 -2.8500 0.1046 -0.2981

9 5 2.3 -2.7000 0.0823 -0.2222

10 4.5 2.7 -1.8000 0.061 -0.1098

11 43 32 -1.1000 0.0403 -0.0443

12 4.1 34 -0.7000 0.02 -0.0140

13 4 4 0.0000 0 0.0000

14 34 4.1 0.7000 -9.3392
15 32 4.3 1.1000
16 2.7 4.5 1.8000
17 23 5 2.7000
18 225 5.1 2.8500
19 2.25 52 2.9500
20 22 53 3.1000
21 1.8 53 3.5000
22 1.3 6.2 4.9000
23 1.1 6.6 5.5000
24 1.1 7.3 6.2000
25 1.1 74 6.3000

N 25

StdDev 1.9657

w 0.9405

Woeritical 0.9180

Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Weritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR COPPER IN SUBSURFACE SOIL

COPPER (mg/kg) log-transformed

6.2 1.8245

32 1.1632

52 1.6487

4.5 1.5041

2.2 0.7885

23 0.8329

225 0.8109

6.6 1.8871

225 0.8109

4.1 1.4110

2.7 0.9933

1.1 0.0953

1.1 0.0953

7.4 2.0015

4 1.3863

43 1.4586

5.3 1.6677

53 1.6677

34 1.2238

7.3 1.9879

5 1.6094

1.8 0.5878

1.3 0.2624

1.1 0.0953

5.1 1.6292

COPPER (mglkg) log-transformed
Mean 38 Mean 1.17772737
Standard Error 0.39313908 Standard Error 0.1218511
Median 4 Median 1.38629436
Mode 1.1 Mode 0.09531018
Standard Deviation 1.96569538 Standard Deviation 0.60925549
Sample Variance 3.86395833 Sample Variance 037119225
Kurtosis -1.00896008 Kurtosis -0.85175843
Skewness 0.23866368 Skewness -0.5352227
Range 6.3 Range 1.90616982
Minimum 1.1 Minimum 0.09531018
Maximum 7.4 Maximum 2.00148
Sum 95 Sum 29.4431842
Count 25 Count 25
Confidence Level(95.0%) 0.81139901 Confidence Level(95.0%) 0.25148825
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.11 Iron

A nonlinear regression line fit plot and coefficient of determination (Rz) of -2.9 (Table B.2-1)
indicates that iron concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No potential outliers were identified in the data set for iron (see Table B.2-2). The maximum
detected concentration did not exceed the minimum detected concentration by a factor of 5.

Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plot (Figure B.2-1) indicate that the iron data set in subsurface soil has a lognormal
distribution.
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LINEAR REGRESSION ANALYSIS FOR IRON IN SUBSURFACE SOIL

TABLE B.2-1

IRON (mg/kg) CALCIUM (mg/kg)

9700 4100

5200 171000

7840 1750

6930 66600

3720 190000

2590 150000

3020 158000

7390 19900

3110 136000

4550 135000

4220 42500

2620 34900

2430 95300

9620 23700

6240 167000

4490 55000

6400 38300

2720 253000

6560 52500

7680 81900

5600 71800

3170 89500

3500 87900

2500 43700

6890 65900
SUMMARY OUTPUT

Regression Statistics
Multiple R 65535
R Square -2.870267297
Adjusted R Square -2.911933963
Standard Error 4450.125672
Observations 25
ANOVA
daf SS MS F Significance F
Regression 1 -352482188  -352482188 -17.7988779 #NUM!
Residual 24 475286844  19803618.5
Total 25 122804656
Q:M9602M\[BKGTB2-1.XLS \iron/dal
Sheet 1 of 2
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR IRON IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.032141219 0.00812419 3.956236733 0.000588479 0.015373718 0.048908719 0.015373718 0.048908719
RESIDUAL OUTPUT
Observation Predicted IRON (mg/kg) Residuals

1 131.7789965  9568.221003

2 5496.148391 -296.148391

3 56.24713266  7783.752867

4 2140.605163  4789.394837

5 6106.831546  -2386.831546

6 4821.182799  -2231.182799

7 5078.312548  -2058.312548

8 639.6102514  6750.389749 CALCIUM (mg/kg) Line Fit Plot

9 4371.205738  -1261.205738 -

10 4339.064519  210.9354808 £ 10000

11 1366.001793  2853.998207 € 5000 ¢ RON (mg/kg)

12 1121.728531 1498.271469 = B Predicted IRON (mg/kg)

13 3063.058138  -633.0581384 ) 0

14 7617468823 8858253118 = 0 100000 200000 300000

15 5367.583516  872.4164836 CALCIUM (mg/kg)

16 1767.767026  2722.232974

17 1231.008675  5168.991325

18 8131.728321  -5411.728321

19 1687.41398 4872.58602

20 2632.365808  5047.634192

21 2307.7395 3292.2605

22 2876.63907  293.3609298

23 282521312 674.7868797

24 1404.571255 1095.428745

25 2118.10631 4771.89369

QZM9602\M\[BKGTBZ-1 XLS]\Lron/daJ 9/16/97
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TABLE B.2-2

OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - IRON
CANNON AIR FORCE BASE

Metals

IRON

SAMPLE mg/kg
Result RL Qual

CBSB010005
CBSB010010
CBSB020005
CBSB020010
CBSB020020
CBSB020029
CBSB020039
CBSB030005
CBSB030010
CBSB040010
CBSB040020
CBSB040030
CBSB040041
CBSB050005
CBSB050010
CBSB060005
CBSB060010
CBSB070005
CBSB070010
CBSB080005
CBSB080010
CBSB080020
CBSB080030
CBSB080040
CBSB100005
Number of detects
Count (N)
Minimum (detected) 2430
Maximum (detected) 9700
Mean (x) 5148
Standard deviation (sd) 2262
Max > Min*$5 No
Outlier NA
T,
Critical value?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

1 T,=(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989

Q:M9602A\M\[BKGTB2-2.XLS iron/dal 9/16/97
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -

IRON IN SUBSURFACE SOIL
Iron Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 9.1799 7.7956 -1.3842 0.445 -0.6160
2 9.1716 7.8240 -1.3476 0.3069 -0.4136
3 8.9670 7.8594 -1.1076 0.2543 -0.2817
4 8.9464 7.8709 -1.0754 0.2148 -0.2310
5 8.9079 7.9084 -0.9995 0.1822 -0.1821
6 8.8436 8.0130 -0.8306 0.1539 -0.1278
7 8.8378 8.0424 -0.7954 0.1283 -0.1021
8 8.7887 8.0615 -0.7273 0.1046 -0.0761
9 8.7641 8.1605 -0.6035 0.0823 -0.0497
10 8.7387 8.2215 -0.5173 0.061 -0.0316
11 8.6305 8.3476 -0.2829 0.0403 -0.0114
12 8.5564 8.4096 -0.1468 0.02 -0.0029
13 8.4229 8.4229 0.0000 0 0.0000
14 8.4096 8.5564 0.1468 -2.1258
15 8.3476 8.6305 0.2829
16 8.2215 8.7387 0.5173
17 8.1605 8.7641 0.6035
18 8.0615 8.7887 0.7273
19 8.0424 8.8378 0.7954
20 8.0130 8.8436 0.8306
21 7.9084 8.9079 0.9995
22 7.8709 8.9464 1.0754
23 7.8594 8.9670 1.1076
24 7.8240 9.1716 1.3476
25 7.7956 9.1799 1.3842
N 25
StdDev 0.4508
w 0.9266
Wecritical 0.9180

Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Cocfficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Wecritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Weritical based on log-transformed data.

Q:M9602\M\[BKGTB2-3.XLS]\iron /dal 9/16/97
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TABLE B.2-4

SUMMARY STATISTICS FOR IRON IN SUBSURFACE SOIL

IRON (mg/kg) log-transformed

9700 9.1799

5200 8.5564

7840 8.9670

6930 8.8436

3720 8.2215

2590 7.8594

3020 8.0130

7390 8.9079

3110 8.0424

4550 8.4229

4220 8.3476

2620 7.8709

2430 7.7956

9620 9.1716

6240 8.7387

4490 8.4096

6400 8.7641

2720 7.9084

6560 8.7887

7680 8.9464

5600 8.6305

3170 8.0615

3500 8.1605

2500 7.8240

6890 8.8378

IRON (mg/kg) log-transformed
Mean 5147.6 Mean 8.450801
Standard Error 452.409578 Standard Error 0.090159
Median 4550 Median 8.422883
Mode #N/A Mode #N/A
Standard Deviation 2262.04789 Standard Deviation 0.450793
Sample Variance 5116860.67 Sample Variance 0.203214
Kurtosis -0.83228203 Kurtosis -1.38995
Skewness 0.49948149 Skewness -0.00099
Range 7270 Range 1.384235
Minimum 2430 Minimum 7.795647
Maximum 9700 Maximum 9.179881
Sum 128690 Sum 211.27
Count 25 Count 25
Confidence Level(95.0%) 933.727286 Confidence Level(95.0%) 0.186078
Q:M9602\M\[BKGTB2-4.XLS \iron/dal 9/16/97
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.12 Lead

A nonlinear regression line fit plot and coefficient of determination (Rz) of -3.6 (Table B.2-1)
indicates that lead concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No potential outliers were identified in the data set for lead (see Table B.2-2). The maximum
detected concentration did not exceed the minimum detected concentration by a factor of 5.
Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plots (Figures B.2-1 and B.2-2) indicate that the lead data set in subsurface soil has a normal
distribution.
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LINEAR REGRESSION ANALYSIS FOR LEAD IN SUBSURFACE SOIL

TABLE B.2-1

LEAD (mg/kg) CALCIUM (mg/kg)
7 4100
6.1 171000
6.2 1750
6.7 66600
43 190000
22 150000
1.5 158000
6.6 19900
43 136000
5.2 135000
438 42500
27 34900
22 95300
6.3 23700
4.6 167000
5.2 55000
5.1 38300
3.1 253000
5.8 52500
7.1 81900
53 71800
38 89500
3 87900
23 43700
7 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 0
R Square -3.64976517
Adjusted R Square -3.691431837
Standard Error 3.735332025
Observations 25
ANOVA
df SS MS F Significance F
Regression 1 -262.8473281 -262.847328  -18.838449 #NUM!
Residual 24 334.8649281 13.95270534
Total 25 72.0176
Q:M9602\M\[BKGTB2-1.XLS\lead/dal
Sheet 1 of 2
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR LEAD IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 3.15094E-05 6.81926E-06 4.620643348 0.000108962 1.74351E-05 4.55836E-05 1.74351E-05 4.55836E-05
RESIDUAL OUTPUT
Observation Predicted LEAD (mg/kg) Residuals
1 0.129188337  6.870811663
2 5.388098946  0.711901054 CALCIUM (mg/kg) Line Fit Plot
3 0.055141363  6.144858637
4 2.098522747 4.601477253 £
S 5.986776607 -1.686776607 Eﬁ & LEAD (mg/kg)
6 4726402584  -2.526402584 =4 wPredicted LEAD (mg/kg)
7 4978477389  -3.478477389 §2
8 0.627036076  5.972963924 =0
9 4285271676  0.014728324 0 50000 100000 150000 200000 250000 300000
10 4253762326 0946237674 CALCIUM (mg/kg)
11 1.339147399  3.460852601
12 1.099676335 1.600323665
13 3.002841108  -0.802841108
14 0.746771608  5.553228392
15 5.262061544  -0.662061544
16 1.733014281 3.466985719
17 1.206808126  3.893191874
18 7.971865692 -4.871865692
19 1.654240904  4.145759096
20 2.580615811  4.519384189
21 2.26237137 3.03762863
22 2.820086875  0.979913125
23 2.769671914  0.230328086
24 1.37695862 0.92304138
25 2076466202  4.923533798
Q:M9602\M\[BKGTB2-1.XLSNead/dal 9/16/97
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OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - LEAD

TABLE B.2-2

CANNON AIR FORCE BASE
Metals
LEAD
SAMPLE mg/kg
Result RL Qual

CBSB010005 0.32
CBSB010010 0.64
CBSB020005 0.32
CBSB020010 0.33
CBSB(020020 0.66
CBSB020029 0.68
CBSB020039 0.67
CBSB030005 0.32
CBSB030010 0.67
CBSB040010 0.65
CBSB040020 0.33
CBSB040030 033
CBSB040041 0.32
CBSB050005 0.33
CBSB050010 0.64
CBSB060005 0.34
CBSB060010 0.32
CBSB070005 1.6
CBSB070010 033
CBSB080005 0.33
CBSB080010 0.32
CBSB080020 0.32
CBSB080030 0.33
CBSB080040 0.31
CBSB100005 033

Number of detects

Count (N)

Minimum (detected)
Maximum (detected)
Mean (x)

Standard deviation (sd)
Max > Min*5

Outlier

T,

Critical value?

7.1
47
1.7
No
NA

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

1 T, =(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -

LEAD IN SUBSURFACE SOIL
Lead Log Result
i X(@) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 1.9601 0.4055 -1.5546 0.445 -0.6918
2 1.9459 0.7885 -1.1575 0.3069 -0.3552
3 1.9459 0.7885 -1.1575 0.2543 -0.2943
4 1.9021 0.8329 -1.0692 0.2148 -0.2297
5 1.8871 0.9933 -0.8938 0.1822 -0.1629
6 1.8405 1.0986 -0.7419 0.1539 -0.1142
7 1.8245 1.1314 -0.6931 0.1283 -0.0889
8 1.8083 1.3350 -0.4733 0.1046 -0.0495
9 1.7579 1.4586 -0.2992 0.0823 -0.0246
10 1.6677 1.4586 -0.2091 0.061 -0.0128
11 1.6487 1.5261 -0.1226 0.0403 -0.0049
12 1.6487 1.5686 -0.0800 0.02 -0.0016
13 1.6292 1.6292 0.0000 0 0.0000
14 1.5686 1.6487 0.0800 -2.0304
15 1.5261 1.6487 0.1226
16 1.4586 1.6677 0.2091
17 1.4586 1.7579 0.2992
18 1.3350 1.8083 0.4733
19 1.1314 1.8245 0.6931
20 1.0986 1.8405 0.7419
21 0.9933 1.8871 0.8938
22 0.8329 1.9021 1.0692
23 0.7885 1.9459 1.1575
24 0.7885 1.9459 1.1575
25 0.4055 1.9601 1.5546
N 25
StdDev 0.4388
w 0.8921
Woeritical 0.9180

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X (D))

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.

Q:M9602\M\[BKGTB2-3.XLS]\lead/dal 9/16/97
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -

LEAD IN SUBSURFACE SOIL
Lead Result, cont.
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 7.1 1.5 -5.6000 0.445 -2.4920
2 7 22 -4.8000 0.3069 -1.4731
3 7 2.2 -4.8000 0.2543 -1.2206
4 6.7 23 -4.4000 0.2148 -0.9451
5 6.6 2.7 -3.9000 0.1822 -0.7106
6 6.3 3 -3.3000 0.1539 -0.5079
7 6.2 3.1 -3.1000 0.1283 -0.3977
8 6.1 38 -2.3000 0.1046 -0.2406
9 5.8 43 -1.5000 0.0823 -0.1235
10 53 43 -1.0000 0.061 -0.0610
11 52 4.6 -0.6000 0.0403 -0.0242
12 52 48 -0.4000 0.02 -0.0080
13 5.1 5.1 0.0000 0 0.0000
14 4.8 5.2 0.4000 -8.2043
15 4.6 52 0.6000
16 43 53 1.0000
17 43 58 1.5000
18 3.8 6.1 2.3000
19 3.1 6.2 3.1000
20 3 6.3 3.3000
21 2.7 6.6 3.9000
22 23 6.7 4.4000
23 22 7 4.8000
24 22 7 4.8000
25 1.5 7.1 5.6000
N 25
StdDev 1.7323
w 0.9346
Weritical 0.9180
Normal
X(i) = Detected values; descending order
X(n-i+1) = Detected values; ascending order
a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)
b(i) = a(n-i+1) * [X(n-i+1) -X(i)]
b = Sum{b(i)]
W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)10.5))"2
Weritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
Q:M9602\M\[BKGTB2-3.XLS]\Mead/dal 9/16/97
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TABLE B.2-4

SUMMARY STATISTICS FOR LEAD IN SUBSURFACE SOIL

LEAD (mg/kg) log-transformed
7 1.9459
6.1 1.8083
6.2 1.8245
6.7 1.9021
43 1.4586
22 0.7885
1.5 0.4055
6.6 1.8871
43 1.4586
52 1.6487
4.8 1.5686
2.7 0.9933
22 0.7885
6.3 1.8405
4.6 1.5261
52 1.6487
5.1 1.6292
3.1 1.1314
5.8 1.7579
7.1 1.9601
53 1.6677
38 1.3350
3 1.0986
23 0.8329
7 1.9459
LEAD (mg/kg) log-transformed
Mean 4.736 Mean 1.47408244
Standard Error 0.3464525 Standard Error 0.08776252
Median 5.1 Median 1.62924054
Mode 7 Mode 1.94591015
Standard Deviation 1.73226249 Standard Deviation 0.4388126
Sample Variance 3.00073333 Sample Variance 0.1925565
Kurtosis -1.10792705 Kurtosis -0.12937776
Skewness -0.33452143 Skewness -0.90408491
Range 5.6 Range 1.55462968
Minimum 1.5 Minimum 0.40546511
Maximum 7.1 Maximum 1.96009478
Sum 1184 Sum 36.8520609
Count 25 Count 25
Confidence Level(95.0%) 0.71504267 Confidence Level(95.0%) 0.1811329
Q:M9602\M\[BKGTB2-4.XLSNead/dal 9/16/97

Cannon AFB - Background Study - Appendix B.2 Rev. 1



FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.13 Magnesium

A nonlinear regression line fit plot and coefficient of determination (Rz) of -0.02 (Table
B.2-1) indicates that magnesium concentrations in subsurface soil do not correlate with

calcium concentrations (i.e., caliche) in subsurface soil.

The maximum detected concentration of magnesium was determined to be a statistical outlier
(see Table B.2-2). Evaluation of the data set did not indicate any errors from sampling or
analysis (i.e., incorrect decimal placement, etc.). As indicated in EPA guidance (EPA
1992a), the maximum detected concentration was considered to be a naturally occurring
anomaly and was retained for further statistical analysis.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plots (Figures B.2-1 and B.2-2) indicate that the magnesium data set in subsurface soil has
neither a lognormal nor normal distribution.
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LINEAR REGRESSION ANALYSIS FOR MAGNESIUM IN SUBSURFACE SOIL

TABLE B.2-1

MAGNESIUM (mg/kg) CALCIUM (mg/kg)

1570 4100

3250 171000

1510 1750

3140 66600

3900 190000

19300 150000

11600 158000

1400 19900

2450 136000

2780 135000

2480 42500

5310 34900

6390 95300

3030 23700

4390 167000

2390 55000

2050 38300

2860 253000

3200 52500

2640 81900

3010 71800

3070 89500

8280 87900

3660 43700

2840 65900
SUMMARY OUTPUT

Regression Statistics
Multiple R 0
R Square -0.021708826
Adjusted R Square -0.063375492
Standard Error 3897.730029
Observations 25
ANOVA
df SS MS F Significance F
Regression 1 -7747185.167 -7747185.17 -0.50994158 #NUM!
Residual 24 364615185.2 15192299.38
Total 25 356868000
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR MAGNESIUM IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% Upper 95.0%
Tntercept 0 AN/A AN/A #N/A ¥N/A #N/A AN/A AN/A
CALCIUM (mg/kg) 0038552041  0.007115731 5417860647 1.44839E-05 0.023865896 0.053238186 0.023865896 0.053238186
RESIDUAL OUTPUT
Observation Predicted MAGNESIUM (mg/kg) Residuals
1 158.0633692  1411.936631 CALCIUM (mg/kg) Line Fit Plot
399055 -3342.3990
: e -
4 2567565948 572.4340521 glggo ¢ (me'ke)
5 7324.887839  -3424.887839 & &S00 wProdicted MAGNESTUM
6 5782.806189  13517.19381 S, ) (mg/kg)
7 6091222519 5508.777481 0 50000 100000 150000 200000 250000 300000
8 767.1856211  632.8143789 CALCIUM (mgfke)
9 5243.077611  -2793.077611
10 5204.52557  -2424.52557
1 1638.461754  841.5382464
12 1345.46624 3964.53376
13 3674.009532  2715.990468
14 913.6833779 2116316622
15 6438.19089  -2048.19089
16 2120362269  269.6377307
17 147654318  573.4568197
18 9753.666439  -6893.666439
19 2023982166 1176017834
20 3157412179 -517.4121792
21 2768.036562  241.9634375
2 3450407693  -380.4076928
23 3388.724427 4891275573
24 1684.724203  1975.275797
25 2540.579519 299.420481
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OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - MAGNESIUM

TABLE B.2-2

CANNON AIR FORCE BASE
Metals
MAGNESIUM
SAMPLE mg/kg
Result  Log Result RL Qual

CBSB010005 ) 7.3588 215
CBSB010010 8.0864 42.6
CBSB020005 7.3199 214
CBSB020010 8.0520 21.7
CBSB020020 8.2687 442
CBSB020029 9.8679 45.6
CBSB020039 9.3588 44.6
CBSB030005 7.2442 21.2
CBSB030010 7.8038 445
CBSB040010 7.9302 433
CBSB040020 7.8160 21.7
CBSB040030 8.5773 219
CBSB040041 8.7625 21.6
CBSB050005 8.0163 21.7
CBSB050010 8.3871 429
CBSB060005 7.7790 22.8
CBSB060010 7.6256 21.1
CBSB070005 7.9586 106
CBSB(070010 8.0709 221
CBSB080005 7.8785 21.7
CBSB080010 8.0097 214
CBSB080020 8.0294 21.6
CBSB080030 9.0216 21.7
CBSB080040 8.2052 20.8
CBSB100005 7.9516 22

Number of detects 25

Count (N) 25

Minimum (detected) 1400

Maximum (detected) 19300

Mean (x) 4260 8.1352

Standard deviation (sd) 3856 0.6071

Max > Min*5 Yes

Outlier Yes

T, 2.854

Critical value? 2.663

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting fimit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.

1 T, =(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
MAGNESIUM IN SUBSURFACE SOIL

Magnesium Log Result

i X() X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)

1 9.8679 7.2442 -2.6236 0.445 -1.1675

2 9.3588 7.3199 -2.0389 0.3069 -0.6257

3 9.0216 7.3588 -1.6628 0.2543 -0.4228

4 8.7625 7.6256 -1.1369 0.2148 -0.2442

5 8.5773 7.7790 -0.7983 0.1822 -0.1454

6 8.3871 7.8038 -0.5832 0.1539 -0.0898

7 8.2687 7.8160 -0.4527 0.1283 -0.0581

8 8.2052 7.8785 -0.3267 0.1046 -0.0342

9 8.0864 7.9302 -0.1562 0.0823 -0.0129

10 8.0709 7.9516 -0.1193 0.061 -0.0073

11 8.0520 7.9586 -0.0934 0.0403 -0.0038

12 8.0294 8.0097 -0.0197 0.02 -0.0004

13 8.0163 8.0163 0.0000 0 0.0000

14 8.0097 8.0294 0.0197 -2.8121
15 7.9586 8.0520 0.0934
16 7.9516 8.0709 0.1193
17 7.9302 8.0864 0.1562
18 7.8785 8.2052 0.3267
19 7.8160 8.2687 0.4527
20 7.8038 8.3871 0.5832
21 7.7790 8.5773 0.7983
22 7.6256 8.7625 1.1369
23 7.3588 9.0216 1.6628
24 7.3199 9.3588 2.0389
25 7.2442 9.8679 2.6236

N 25

StdDev 0.6071

w 0.8938

Weritical 0.9180

Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))*2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
MAGNESIUM IN SUBSURFACE SOIL

.~ Magnesium Result, cont.

i X(@) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
i 19300 1400 -17900.0000 0.445 -7965.5000
2 11600 1510 -10090.0000 0.3069 -3096.6210
3 8280 1570 -6710.0000 0.2543 -1706.3530
4 6390 2050 -4340.0000 0.2148 -932.2320
5 5310 2390 -2920.0000 0.1822 -532.0240
6 4390 2450 -1940.0000 0.1539 -298.5660
7 3900 2480 -1420.0000 0.1283 -182.1860
8 3660 2640 -1020.0000 0.1046 -106.6920
9 3250 2780 -470.0000 0.0823 -38.6810
10 3200 2840 -360.0000 0.061 -21.9600
11 3140 2860 -280.0000 0.0403 -11.2840
12 3070 3010 -60.0000 0.02 -1.2000
13 3030 3030 0.0000 0 0.0000
14 3010 3070 60.0000 -14893.2990
15 2860 3140 280.0000
16 2840 3200 360.0000
17 2780 3250 470.0000
18 2640 3660 1020.0000
19 2480 3900 1420.0000
20 2450 4390 1940.0000
21 2390 5310 2920.0000
22 2050 6390 4340.0000
23 1570 8280 6710.0000
24 1510 11600 10090.0000
25 1400 19300 17900.0000
N 25
StdDev 3856.0991
w 0.6215
Weritical 0.9180
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Weritical
Data set is determined to be lognormal if W>Weritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR MAGNESIUM IN SUBSURFACE SOIL

MAGNESIUM (mg/kg) log-transformed

1570 7.3588

3250 8.0864

1510 7.3199

3140 8.0520

3900 8.2687

19300 9.8679

11600 9.3588

1400 7.2442

2450 7.8038

2780 7.9302

2480 7.8160

5310 8.5773

6390 8.7625

3030 8.0163

4390 8.3871

2390 7.7790

2050 7.6256

2860 7.9586

3200 8.0709

2640 7.8785

3010 8.0097

3070 8.0294

8280 9.0216

3660 8.2052

2840 7.9516

MAGNESIUM (mg/kg) log-transformed
Mean 4260 Mean 8.13520527
Standard Error 771.219813 Standard Error 0.12142885
Median 3030 Median 8.0163179
Mode #N/A Mode #N/A
Standard Deviation 3856.09907 Standard Deviation 0.60714427
Sample Variance 14869500 Sample Variance 0.36862417
Kurtosis 9.80650882 Kurtosis 1.94941226
Skewness 2.96854231 Skewness 1.22934272
Range 17900 Range 2.62363286
Minimum 1400 Minimum 7.24422752
Maximum 19300 Maximum 9.86786037
Sum 106500 Sum 203.380132
Count 25 Count 25
Confidence Level(95.0%) 1591.71914 Confidence Level(95.0%) 0.25061679
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL

FIGURE B.2-2
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B.2.14 Manganese

A nonlinear regression line fit plot and coefficient of determination (RZ) of -1.7 (Table B.2-1)
indicates that manganese concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No statistical outliers were identified in the manganese subsurface soil data set (see Table
B.2-2). Although several concentrations exceeded the minimum detected concentration by a
factor of 5 or more, none of these concentrations were determined to be statistical outliers by

the methodology described in Section 5.3.

The Shapiro-Wilk test (Table B.2-3) and probability plot (Figure B.2-1) indicate that the
manganese data set in subsurface soil has a lognormal distribution. The coefficient of
skewness (Table B.2-4) was inconclusive, probably due to a small data set. However, since
two of three tests indicated the same result and the Shapiro-Wilk test is considered to be one
of the best tests for normality, it was concluded that the manganese data set is lognormally
distributed.
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LINEAR REGRESSION ANALYSIS FOR MANGANESE IN SUBSURFACE SOIL

TABLE B.2-1

MANGANESE (mg/kg) CALCIUM (mg/kg)

131 4100

63.7 171000

832 1750

102 66600

48.3 190000

17.6 150000

23.1 158000

179 19900

42 136000

94.9 135000

873 42500

233 34900

275 95300

115 23700

719 167000

115 55000

95 38300

328 253000

99.9 52500

184 81900

152 71800

68.5 89500

30.2 87900

372 43700

148 65900
SUMMARY OUTPUT

Regression Statistics
Multiple R 0
R Square -1.67755411
Adjusted R Square -1.719220776
Standard Error 81.27682326
Observations 25
ANOVA
df Ss MS F Significance F
Regression 1 -99330.57837 -99330.5784 -15.0365957 #NUM!
Residual 24 158542.128 6605.921999
Total 25 59211.5496
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR MANGANESE IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.000491435 0.00014838 331201054 0.002924864 0.000185195 0.000797676 0.000185195 0.000797676
RESIDUAL OUTPUT
Observation Predicted MANGANESE (mg/kg) Residuals
1 2.014884149  128.9851159 CALCIUM (mg/kg) Line Fit Plot
2 84.03541205  -20.33541205
3 0.860011527  82.33998847 E 200 @MANGANESE (mg/kg)
4 32.72958154 69.27041846 Z gg
5 93.37268006  -45.07268006 o @Predicted MANGANESE’
6 7371527373 -56.11527373 E 8 (mg/kg)
7 77.64675499  -54.54675499
g 9779559648 169.2204404 0 50000 100000 150000 200000 250000 300000
9 66.83518151  -24.83518151 CALCIUM (mg/kg)
10 66.34374635 28.55625365
1 20.88599422 66.41400578
12 17.15108702 6.148912979
13 46.83377058  -19.33377058
14 11.64701325 103.3529868
15 82.06967142  -10.16967142
16 27.0289337 87.9710663
17 18.82196656 76.17803344
18 124333095  -91.53309502
19 25.8003458 74.0996542
20 40.24853946 143.7514605
21 35.28504436 116.7149556
22 43.98344666  24.51655334
23 43.1971504 -12.9971504
24 21.47571641 15.72428359
25 32.38557692 115.6144231
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OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - MANGANESE

TABLE B.2-2

CANNON AIR FORCE BASE
Metals
MANGANESE
SAMPLE mg/kg
Result  Log Result RL Qual

CBSB010005 1 4.8752 1.1
CBSB010010 4.1542 2.1
CBSB020005 44212 1.1
CBSB020010 4.6250 1.1
CBSB020020 3.8774 22
CBSB020029 2.8679 23
CBSB020039 3.1398 22
CBSB030005 5.1874 1.1
CBSB030010 3.7377 22
CBSB040010 4.5528 22
CBSB040020 4.4694 1.1
CBSB040030 3.1485 1.1
CBSB040041 33142 1.1
CBSB050005 4.7449 1.1
CBSB050010 4.2753 2.1
CBSB060005 4.7449 1.1
CBSB060010 4.5539 1.1
CBSB070005 3.4904 53
CBSB070010 4.6042 1.1
CBSB080005 5.2149 1.1
CBSB080010 5.0239 1.1
CBSB080020 4.2268 1.1
CBSB080030 3.4078 1.1
CBSB080040 3.6163 1
CBSB100005 4.9972 1.1

Number of detects

Count (N) 25

Minimum (detected) 17.6

Maximum (detected) 184

Mean (x) 83 42109

Standard deviation (sd) 50 0.6973

Max > Min*$ Yes

Outlier No

T, 1.440

Critical value’ 2.663

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-haif of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.

I T,=(X,;-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989

Q:M9602\M\[BKGTB2-2. XLSmanganese/dal
Cannon AFB - Background Study - Appendix B.2

9/16/97
Rev. 1



TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
MANGANESE IN SUBSURFACE SOIL

Manganese Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 5.2149 2.8679 -2.3470 0.445 -1.0444
2 5.1874 3.1398 -2.0476 0.3069 -0.6284
3 5.0239 3.1485 -1.8754 0.2543 -0.4769
4 4.9972 3.3142 -1.6830 0.2148 -0.3615
5 4.8752 3.4078 -1.4674 0.1822 -0.2674
6 4.7449 3.4904 -1.2545 0.1539 -0.1931
7 4.7449 3.6163 -1.1286 0.1283 -0.1448
8 4.6250 3.7377 -0.8873 0.1046 -0.0928
9 4.6042 3.8774 -0.7267 0.0823 -0.0598
10 4.5539 4.1542 -0.3997 0.061 -0.0244
It 4.5528 42268 -0.3260 0.0403 -0.0131
12 4.4694 4.2753 -0.1941 0.02 -0.0039
13 44212 44212 0.0000 0 0.0000
14 42753 4.4694 0.1941 -3.3105
15 4.2268 4.5528 0.3260
16 4.1542 4.5539 0.3997
17 3.8774 4.6042 0.7267
18 3.7377 4.6250 0.8873
19 3.6163 4.7449 1.1286
20 3.4904 4.7449 1.2545
21 3.4078 4.8752 1.4674
22 3.3142 4.9972 1.6830
23 3.1485 5.0239 1.8754
24 3.1398 5.1874 2.0476
25 2.8679 5.2149 2.3470
N 25
StdDev 0.6973
w 0.9393
Weritical 0.9180
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))*2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR MANGANESE IN SUBSURFACE SOIL

MANGANESE (mg/kg) log-transformed

131 4.8752

63.7 4.1542

83.2 4.4212

102 4.6250

483 3.8774

17.6 2.8679

23.1 3.1398

179 5.1874

42 3.7377

94.9 4.5528

873 4.4694

233 3.1485

27.5 33142

115 4.7449

71.9 42753

115 4.7449

95 4.5539

32.8 3.4904

99.9 4.6042

184 52149

152 5.0239

68.5 42268

302 3.4078

372 3.6163

148 4.9972

MANGANESE (mg/kg) log-transformed
Mean 82.896 Mean 4.21085051
Standard Error 9.93407852 Standard Error 0.13945263
Median 83.2 Median 442124735
Mode 115 Mode 4.74493213
Standard Deviation 49.6703926 Standard Deviation 0.69726317
Sample Variance 2467.1479 Sample Variance 0.48617594
Kurtosis -0.65309621 Kurtosis -1.02568967
Skewness 0.50170054 Skewness -0.40233463
Range 166.4 Range 234703686
Minimum 17.6 Minimum 2.8678989
Maximum 184 Maximum 5.21493576
Sum 2072.4 Sum 105.271263
Count 25 Count 25
Confidence Level(95.0%) 20.5029261 Confidence Level(95.0%) 0.28781603
Q:M9602M\(BKGTB2-4.XLS\manganese/dal 9/16/97

Cannon AFB - Background Study - Appendix B.2 Rev. 1



FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.1S Mercury

The mercury results for all subsurface samples were nondetect. Therefore, no linear
regression, outlier, or distribution analyses were conducted.
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LINEAR REGRESSION ANALYSIS FOR NICKEL IN SUBSURFACE SOIL

TABLE B.2-1

NICKEL (mg/kg) CALCIUM (mg/kg)
8 4100
43 171000
7 1750
6.7 66600
44 190000
4.55 150000
445 158000
6.5 19900
445 136000
5.8 135000
45 42500
25 34900
2.15 95300
114 23700
7.3 167000
5.5 55000
7 38300
10.55 253000
5.8 52500
838 81900
85 71800
4.6 89500
25 87900
2.8 43700
7.1 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 0
R Square -2.145637638
Adjusted R Square -2.187304304
Standard Error 4279468413
Observations 25
ANOVA
df SS MS F Significance F
Regression 1 -299.8047976 -299.804798 -16.3703863  #NUM!
Residual 24 439.5323976  18.3138499
Total 25 139.7276
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR NICKEL IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95%  Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A AN/A #N/A #N/A
CALCIUM (mg/kg) 4.34449E-05 7.81264E-06 5.560849786  1.0124E-05 2.73204E-05 5.95694E-05 2.73204E-05 5.95694E-05
RESIDUAL OUTPUT
QObservation Predicted NICKEL (mg/kg) Residuals
1 0.178124082 7.821875918 CALCIUM (mg/kg) Line Fit Plot
2 7.429077553 -3.129077553
3 0.076028571 6.923971429
4 2.893430205 3.806569795 5 ®NICKEL (mg/kg)
5 8.254530614 -3.854530614 3] wPredicted NICKEL (mg/keg) |
6 6.516734695 -1.966734695 z . ‘
7 6.864293879 -2.414293879 0 50000 100000 150000 200000 250000 300000
8 0.86455347 5.63544653
9 5.908506124 -1.458506124 CALCIUM (mg/kg)
10 5.865061226 -0.065061226
11 1.846408164 2.653591836
12 1.516226939 0.983773061
13 4.140298776 -1.990298776
14 1.029644082 10.37035592
15 7.255297961 0.044702039
16 2.389469388 3.110530612
17 1.663939592 5.336060408
18 10.99155919 -0.441559186
19 2.280857143 3.519142857
20 3.558137144 5.241862856
21 3.119343674 5.380656326
22 3.888318368 0.711681632
23 3.818806531 -1.318806531
24 1.898542041 0.901457959
25 2.863018776 4236981224
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OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - NICKEL

TABLE B.2-2

CANNON AIR FORCE BASE
Metals
NICKEL
SAMPLE mg/kg
Result RL Qual

CBSB010005 4.3
CBSBO010010 8.5 J
CBSB020005 43
CBSB020010 43
CBSB020020 8.8 8)
CBSB020029 9.1 U
CBSB020039 89 U
CBSB030005 42
CBSB030010 8.9 §)
CBSB040010 8.7 J
CBSB040020 43
CBSB040030 44 J
CBSB040041 43 U
CBSB050005 43
CBSB050010 8.6 J
CBSB060005 4.6
CBSB060010 42
CBSB070005 21.1 §)
CBSB070010 44
CBSB080005 43
CBSB080010 43
CBSB080020 43
CBSB080030 43
CBSB080040 42
CBSB100005 44

Number of detects

Count (N)

Minimum (detected)
Maximum (detected)
Mean (x)

Standard deviation (sd)
Max > Min*5

Outlier

T,

Critical value’

2.5
114
5.89
241
No
NA

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.

I T,=(Xy-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
NICKEL IN SUBSURFACE SOIL

Nickel Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 2.4336 0.7655 -1.6681 0.445 -0.7423
2 2.3561 0.9163 -1.4398 0.3069 -0.4419
3 2.1748 0.9163 -1.2585 0.2543 -0.3200
4 2.1401 1.0296 -1.1104 0.2148 -0.2385
5 2.0794 1.4586 -0.6208 0.1822 -0.1131
6 1.9879 1.4816 -0.5063 0.1539 -0.0779
7 1.9601 1.4929 -0.4672 0.1283 -0.0599
8 1.9459 1.4929 -0.4530 0.1046 -0.0474
9 1.9459 1.5041 -0.4418 0.0823 -0.0364
10 1.9021 1.5151 -0.3870 0.061 -0.0236
11 1.8718 1.5261 -0.3457 0.0403 -0.0139
12 1.7579 1.7047 -0.0531 0.02 -0.0011
13 1.7579 1.7579 0.0000 0 0.0000
14 1.7047 1.7579 0.0531 -2.1161
15 1.5261 1.8718 0.3457
16 1.5151 1.9021 0.3870
17 1.5041 1.9459 0.4418
18 1.4929 1.9459 0.4530
19 1.4929 1.9601 0.4672
20 1.4816 1.9879 0.5063
21 1.4586 2.0794 0.6208
22 1.0296 2.1401 1.1104
23 0.9163 2.1748 1.2585
24 0.9163 2.3561 1.4398
25 0.7655 2.4336 1.6681
N 25
StdDev 0.4435
w 0.9487
Wecritical 0.9180
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = CoefTicient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992a)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992a)
Data set is determined to be normal if W>Wecritical
Data set is determined to be lognormal if W>Wcritical based on log-transformed data.

Q:M9602\M\[BK GTB2-3.XLS]\nickel/dal 9/16/97
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TABLE B.2-4

SUMMARY STATISTICS FOR NICKEL IN SUBSURFACE SOIL

NICKEL (mg/kg) log-transformed

8 2.0794

43 1.4586

7 1.9459

6.7 1.9021

4.4 1.4816

4.55 1.5151

445 1.4929

6.5 1.8718

4.45 1.4929

5.8 1.7579

4.5 1.5041

2.5 0.9163

2.15 0.7655

11.4 2.4336

73 1.9879

55 1.7047

7 1.9459

10.55 2.3561

58 1.7579

8.8 2.1748

85 2.1401

4.6 1.5261

25 0.9163

2.8 1.0296

71 1.9601

NICKEL (mg/kg) log-transformed

Mean 5.886 Mean 1.68468476
Standard Error 0.48257573 Standard Error 0.08869532
Median 5.8 Median 1.75785792
Mode 7 Mode 1.94591015
Standard Deviation 241287864 Standard Deviation 0.44347662
Sample Variance 5.82198333 Sample Variance 0.19667151
Kurtosis -0.06109623 Kurtosis -0.26732017
Skewness 0.48265558 Skewness -0.4753859
Range 9.25 Range 1.66814551
Minimum 2.15 Minimum 0.76546784
Maximum 114 Maximum 2.43361336
Sum 147.15 Sum 42.1171191
Count 25 Count 25
Confidence Level(95.0%) 0.99598715 Confidence Level(95.0%) 0.18305811
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.17 Potassium

A nonlinear regression line fit plot and coefficient of determination (R2) of -4 (Table B.2-1)
indicates that potassium concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No potential outliers were identified in the data set for potassium (see Table B.2-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability

plot (Figure B.2-1) indicate that the potassium data set in subsurface soil has a lognormal
distribution.

Q:\M96O2\M\BKGOAPB2.DOC /dal B2-1 7 9/16/97
Cannon AFB - Background Study - Appendix B.2 Rev. 1



LINEAR REGRESSION ANALYSIS FOR POTASSIUM IN SUBSURFACE SOIL

TABLE B.2-1

POTASSIUM (mg/kg) CALCIUM (mg/kg)

1460 4100

1010 171000

1220 1750

1310 66600

1200 190000

642 150000

886 158000

1300 19900

777 136000

1300 135000

1220 42500

660 34900

725 95300

2370 23700

1690 167000

1120 55000

1460 38300

754 253000

1800 52500

1900 81900

1310 71800

1230 89500

1030 87900

817 43700

1350 65900
SUMMARY OUTPUT

Regression Statistics
Multiple R 65535
R Square -3.950107439
Adjusted R Square -3.991774106
Standard Error 927.8516105
Observations 25
ANOVA
df SS MS F Significance F
Regression 1 -16487794.91 -16487794.9 -19.1516204 #NUM!
Residual 24 20661806.67  860908.611
Total 25 4174011.76
Q:M9602\M\[BKGTB2-1.XLS]\potassium/dal
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR POTASSIUM IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALCIUM (mg/kg) 0.008330523 0.001693894 4.917970875 5.11805E-05 0.004834498 0.011826548 0.004834498 0.011826548
RESIDUAL OUTPUT
Observation Predicted POTASSIUM (mg/kg) Residuals
1 34.15514455 1425.844855
2 1424.519444 -414.5194435
3 14.57841536 1205.421585
4 554.8128359 755.1871641
5 1582.799382 -382.7993817
6 1249.578459 -607.5784592
7 1316.222644 -430.2226437 |
8 165.7774089 1134.222591 CALCIUM (mg/kg) Line Fit Plot
9 1132.951136 -355.9511364
10 1124.620613 1753793867 | £ 3000 @ POTASSIUM (mg/kg)
11 354.0472301 865952769 | @ Jooo
12 290.7352548 369.2647452 | < gb00 m Predicted POTASSIUM
13 793.8988478 -68.89884776 | O = 0 (mg/kg)
14 197.4333966 2172.566603 0 50000 100000 150000 200000 250000 300000
15 1391.197351 298.8026487
16 458.1787684 661.8212316 CALCIUM (mglkg)
17 319.0590333 1140.940967
18 2107.622335 -1353.622335
19 437.3524607 1362.647539
20 682.2698387 1217.730161
21 598.1315558 711.8684442
22 745.581814 484.418186
23 732.2529771 297.7470229
24 364.0438578 452.9561422
25 5489814698 801.0185302
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TABLE B.2-2

OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - POTASSIUM

CANNON AIR FORCE BASE
Metals
POTASSIUM
SAMPLE mg/kg
Result RL Qual

CBSB010005 6 538
CBSB010010 1070 J
CBSB020005 535
CBSB020010 542
CBSB020020 1110
CBSB020029 1140 ]
CBSB020039 1110 J
CBSB030005 529
CBSB030010 1110 J
CBSB040010 1080
CBSB040020 542
CBSB040030 546
CBSB040041 540
CBSB050005 543
CBSB050010 1070
CBSB060005 570
CBSB060010 528
CBSB070005 2640 J
CBSB070010 553
CBSB080005 542
CBSB080010 536
CBSB080020 540
CBSB080030 543
CBSB080040 521
CBSB100005 550

Number of detects

Count (N) 25

Minimum (detected) 642

Maximum (detected) 2370

Mean (x) 1222

Standard deviation (sd) 417

Max > Min*$§ No

Outlier NA

T,

Critical value?

RL = reporting limit

Qual = qualifier

J = estimated value below reporting limit

U = nondetect

NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

1 T,=(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
POTASSIUM IN SUBSURFACE SOIL

Potassium Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 7.7706 6.4646 -1.3061 0.445 -0.5812
2 7.5496 6.4922 -1.0574 0.3069 -0.3245
3 7.4955 6.5862 -0.9094 0.2543 -0.2313
4 7.4325 6.6254 -0.8071 0.2148 -0.1734
5 7.2862 6.6554 -0.6308 0.1822 -0.1149
6 7.2862 6.7056 -0.5806 0.1539 -0.0893
7 7.2079 6.7867 -0.4211 0.1283 -0.0540
8 7.1778 6.9177 -0.2601 0.1046 -0.0272
9 7.1778 6.9373 -0.2405 0.0823 -0.0198
10 7.1701 7.0211 -0.1490 0.061 -0.0091
11 7.1701 7.0901 -0.0800 0.0403 -0.0032
12 7.1148 7.1066 -0.0082 0.02 -0.0002
13 7.1066 7.1066 0.0000 0 0.0000
14 7.1066 7.1148 0.0082 -1.6281
15 7.0901 7.1701 0.0800
16 7.0211 7.1701 0.1490
17 6.9373 7.1778 0.2405
18 6.9177 7.1778 0.2601
19 6.7867 7.2079 0.4211
20 6.7056 7.2862 0.5806
21 6.6554 7.2862 0.6308
22 6.6254 7.4325 0.8071
23 6.5862 7.4955 0.9094
24 6.4922 7.5496 1.0574
25 6.4646 7.7706 1.3061
N 25
StdDev 0.3383
w 0.9648
Weritical 0.9180
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wocritical based on log-transformed data.
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TABLE B.24

SUMMARY STATISTICS FOR POTASSIUM IN SUBSURFACE SOIL

POTASSIUM (mg/kg) log-transformed

1460 7.2862

1010 6.9177

1220 7.1066

1310 7.1778

1200 7.0901

642 6.4646

886 6.7867

1300 7.1701

777 6.6554

1300 7.1701

1220 7.1066

660 6.4922

725 6.5862

2370 7.7706

1690 7.4325

1120 7.0211

1460 7.2862

754 6.6254

1800 7.4955

1900 7.5496

1310 7.1778

1230 7.1148

1030 6.9373

817 6.7056

1350 7.2079

POTASSIUM (mg/kg) log-transformed
Mean 1221.64 Mean 7.053387
Standard Error 83.4067519 Standard Error 0.06767
Median 1220 Median 7.106606
Mode 1460 Mode 7.286192
Standard Deviation 417.03376 Standard Deviation 0.338349
Sample Variance 173917.157 Sample Variance 0.11448
Kurtosis 1.04577238 Kurtosis -0.40371
Skewness 0.84177488 Skewness -0.0242
Range 1728 Range 1.306057
Minimum 642 Minimum 6.464588
Maximum 2370 Maximum 7.770645
Sum 30541 Sum 176.3347
Count 25 Count 25
Confidence Level(95.0%) 172.14304 Confidence Level(95.0%) 0.139663
Q:M9602\M\{BKGTB2-4.XLS]\potassium/dal 9/16/97
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.18 Selenium

Due to the large number of nondetects (i.e., greater than 30 percent) in the selenium

subsurface soil data set, regression analysis was not conducted.

No potential outliers were identified in the data set for selenium (see Table B.2-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plot (Figure B.2-1) indicate that the selenium data set in subsurface soil has neither a
lognormal nor normal distribution.
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OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - SELENIUM

TABLE B.2-2

CANNON AIR FORCE BASE
Metals
SELENIUM
SAMPLE mg/kg
RL Qual

CBSB010005 0.54 8]
CBSB010010 1.1 J
CBSB020005 0.53 U
CBSB020010 0.54 U
CBSB020020 1.1 u
CBSB020029 1.1 U
CBSB020039 1.1
CBSB030005 0.53 U
CBSB030010 1.1 J
CBSB040010 0.55 1.1 U
CBSB040020 0.27 0.54 10)
CBSB040030 0.275 0.55 u
CBSB040041 0.54
CBSB050005 0.27 0.54 §)
CBSB050010 0.55 1.1 8)
CBSB060005 0.285 0.57 8)
CBSB060010 0.265 0.53 U
CBSB070005 1.3 2.6 8]
CBSB070010 0.275 0.55 )
CBSB080005 0.27 0.54 §)
CBSB080010 0.27 0.54 U
CBSB080020 027 0.54 u
CBSB080030 0.27 0.54 U
CBSB080040 0.26 0.52 U
CBSB100005 0.275 0.55 8)

Number of detects 4

Count (N) 25

Minimum (detected) 0.73

Maximum (detected) 1.1

Mean (x) 0.47

Standard deviation (sd) 031

Max > Min*5 No

Outlier NA

T,

Critical value?

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

I T,=(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
SELENIUM IN SUBSURFACE SOIL

Selenium Log Result

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 1.3471 -0.2624 -1.6094 0.445 -0.7162
2 1.3280 -0.0953 -1.4233 0.3069 -0.4368
3 1.3280 0.0000 -1.3280 0.2543 -0.3377
4 1.3280 0.0101 -1.3180 0.2148 -0.2831
5 1.3093 0.3147 -0.9946 0.1822 -0.1812
6 1.3093 0.5978 -0.7115 0.1539 -0.1095
7 1.3093 0.5978 -0.7115 0.1283 -0.0913
8 1.3093 0.5978 -0.7115 0.1046 -0.0744
9 1.3093 0.5978 -0.7115 0.0823 -0.0586
10 1.3093 1.2553 -0.0541 0.061 -0.0033
11 1.3093 1.2910 -0.0183 0.0403 -0.0007
12 1.3093 1.2910 -0.0183 0.02 -0.0004
13 1.2910 1.2910 0.0000 0 0.0000
14 1.2910 1.3093 0.0183 -2.2932
15 1.2910 1.3093 0.0183
16 1.2553 1.3093 0.0541
17 0.5978 1.3093 0.7115
18 0.5978 1.3093 0.7115
19 0.5978 1.3093 0.7115
20 0.5978 1.3093 0.7115
21 0.3147 1.3093 0.9946
22 0.0101 1.3280 1.3180
23 0.0000 1.3280 1.3280
24 -0.0953 1.3280 1.4233
25 -0.2624 1.3471 1.6094
N 25
StdDev 0.5516
\' 0.7203
Weritical 0.9180
Not Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities

(EPA 1992)
b(i) = a(n-i+1) * [X(n-i+1) -X(i)]
b = Sum{b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2
Weritical = Critical value of the W statistic at the 95% confidence level from
Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
SELENIUM IN SUBSURFACE SOIL

Selenium Result, cont.

i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 1.3 0.26 -1.0400 0.445 -0.4628
2 1.1 0.265 -0.8350 0.3069 -0.2563
3 1 0.265 -0.7350 0.2543 -0.1869
4 0.99 0.265 -0.7250 0.2148 -0.1557
5 0.73 0.27 -0.4600 0.1822 -0.0838
6 0.55 0.27 -0.2800 0.1539 -0.0431
7 0.55 0.27 -0.2800 0.1283 -0.0359
8 0.55 0.27 -0.2800 0.1046 -0.0293
9 0.55 0.27 -0.2800 0.0823 -0.0230
10 0.285 0.27 -0.0150 0.061 -0.0009
11 0.275 0.27 -0.0050 0.0403 -0.0002
12 0275 0.27 -0.0050 0.02 -0.0001
13 0.275 0.275 0.0000 0 0.0000
14 0.27 0.275 0.0050 -1.2781
15 0.27 0.275 0.0050
16 0.27 0.285 0.0150
17 0.27 0.55 0.2800
18 0.27 0.55 0.2800
19 027 0.55 0.2800
20 0.27 0.55 0.2800
21 0.27 0.73 0.4600
22 0.265 0.99 0.7250
23 0.265 1 0.7350
24 0.265 1.1 0.8350
25 0.26 1.3 1.0400
N 25
StdDev 0.3141
W 0.6897
Woeritical 0.9180
Not Normal

X(i) = Detected values; descending order

X(n-i+1) = Detected values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR SELENIUM IN SUBSURFACE SOIL

SELENIUM (mg/kg) log-transformed

0.27 1.3093

0.99 0.0101

0.265 1.3280

0.27 1.3093

0.55 0.5978

0.55 0.5978

1.1 -0.0953

0.265 1.3280

1 0.0000

0.55 0.5978

0.27 1.3093

0.275 1.2910

0.73 0.3147

0.27 1.3093

0.55 0.5978

0.285 1.2553

0.265 1.3280

1.3 ’ -0.2624

0.275 1.2910

0.27 1.3093

0.27 1.3093

0.27 1.3093

0.27 1.3093

0.26 1.3471

0.275 1.2910

SELENIUM (mg/kg) log-transformed
Mean 0.4658 Mean 0.93169879
Standard Error 0.06282693 Standard Error 0.11031122
Median 0275 Median 1.29098418
Mode 0.27 Mode 1.30933332
Standard Deviation 0.31413466 Standard Deviation 0.55155609
Sample Variance 0.09868058 Sample Variance 030421412
Kurtosis 1.15547801 Kurtosis -0.44085407
Skewness 1.50937478 Skewness -1.05236349
Range 1.04 Range 1.60943791
Minimum 0.26 Minimum -0.26236426
Maximum 13 Maximum 1.34707365
Sum 11.645 Sum 23.2924698
Count 25 Count 25
Confidence Level(95.0%) 0.12966839 Confidence Level(95.0%) 022767112
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.19 Silver

The silver results for all subsurface samples were nondetect. Therefore, no linear regression,

outlier, or distribution analyses were conducted.
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B.2.20 Sodium

Due to the large number of nondetects (i.e., greater than 30 percent) in the sodium subsurface

soil data set, regression analysis was not conducted.

No statistical outliers were identified in the sodium subsurface soil data set (see Table B.2-2).
Although several concentrations exceeded the minimum detected concentration by a factor of
5 or more, none of these concentrations were determined to be statistical outliers by the
methodology described in Section 5.3.

The Shapiro-Wilk test (Table B.2-3) and coefficient of skewness (Table B.2-4) indicate that
the sodium data set in subsurface soil has a lognormal distribution. The probability plots
(Figures B.2-1 and B.2-2) shows that the data set is not normally distributed but is not clearly
lognormally distributed. However, since two of three tests indicated the same result, and the
Shapiro-Wilk test is considered to be one of the best tests for normality, it was concluded that
the sodium data set has a lognormal distribution.

Q:\M9602\M\BKGOAPB2.DOC /dal B2_20 9/16/97
Cannon AFB - Background Study - Appendix B.2 Rev. 1



TABLE B.2-2

OUTLIER ANALYSIS RESULTS

FOR SUBSURFACE SOIL - SODIUM

CANNON AIR FORCE BASE
Metals
SODIUM
SAMPLE mg/kg
Result Log Result RL Qual

CBSBO010005 269 5.5947 538 U
CBSB010010 535 6.2823 1070 u
CBSB020005 267.5 5.5891 535 U
CBSB020010 271 5.6021 542 U
CBSB020020 555 6.3190 1110 §)
CBSB020029 570 6.3456 1140 §)
CBSB020039 555 6.3190 1110 U
CBSB030005 264.5 5.5778 529 U
CBSB030010 555 6.3190 1110 U
CBSB040010 5.8833 1080 J
CBSB040020 5.3230 542 J
CBSB040030 4.8903 546 J
CBSB040041 44140 540 J
CBSB050005 5.6040 543 U
CBSB050010 5.7838 1070 J
CBSB060005 5.2983 570 J
CBSB060010 4.4485 528 J
CBSB070005 1320 7.1854 2640 8)
CBSB070010 5.4116 553 J
CBSB080005 49127 542 J
CBSB080010 6.2206 536 J
CBSB080020 5.9026 540 J
CBSB080030 5.3753 543 J
CBSB080040 5.4027 521 J
CBSB100005 5.6168 550 U

Number of detects

Count (N)

Minimum (detected) 82.6

Maximum (detected) 503

Mean (x) 351 5.66

Standard deviation (sd) 253 0.63

Max > Min*5 Yes

Outlier No

T,! 2.408

Critical value? 2.663

RL = reporting limit
Qual = qualifier

] = estimated value below reporting limit

U = nondetect
NA = not applicable
Shading indicates actual detection

Average was calculated using one-half of the reporting Iimit for
nondetects (qualifier "U"), except where they cause the mean to

exceed the maximum detected concentration.

I T,=(X,-X)/sd Source: EPA 1989
2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
SODIUM IN SUBSURFACE SOIL

Sodium Log Result
i X(i) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 7.1854 4.4140 -2.7714 0.445 -1.2333
2 6.3456 4.4485 -1.8971 0.3069 -0.5822
3 6.3190 4.8903 -1.4286 0.2543 -0.3633
4 6.3190 49127 -1.4063 0.2148 -0.3021
5 6.3190 5.2983 -1.0207 0.1822 -0.1860
6 6.2823 53230 -0.9593 0.1539 -0.1476
7 6.2206 5.3753 -0.8453 0.1283 -0.1085
8 5.9026 5.4027 -0.5000 0.1046 -0.0523
9 5.8833 5.4116 -0.4717 0.0823 -0.0388
10 5.7838 5.5778 -0.2060 0.061 -0.0126
H 5.6168 5.5891 -0.0277 0.0403 -0.0011
12 5.6040 5.5947 -0.0093 0.02 -0.0002
13 5.6021 5.6021 0.0000 0 0.0000
14 5.5947 5.6040 0.0093 -3.0279
15 5.5891 5.6168 0.0277
16 5.5778 5.7838 0.2060
17 54116 5.8833 0.4717
18 5.4027 5.9026 0.5000
19 5.3753 6.2206 0.8453
20 5.3230 6.2823 0.9593
21 5.2983 6.3190 1.0207
22 49127 6.3190 1.4063
23 4.8903 6.3190 1.4286
24 4.4485 6.3456 1.8971
25 44140 7.1854 2.7714
N 25
StdDev 0.6316
w 0.9577
Weritical 0.9180
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wcritical
Data set is determined to be lognormal if W>Weritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR SODIUM IN SUBSURFACE SOIL

SODIUM (mg/kg) log-transformed
269 5.5947
535 6.2823
267.5 5.5891
271 5.6021
555 6.3190
570 6.3456
555 6.3190
264.5 5.5778
555 6.3190
359 5.8833
205 5.3230
133 4.8903
82.6 44140
271.5 5.6040
325 5.7838
200 5.2983
85.5 4.4485
1320 7.1854
224 5.4116
136 49127
503 6.2206
366 5.9026
216 5.3753
222 5.4027
275 5.6168
SODIUM (mg/kg) log-transformed
Mean 350.624 Mean 5.66486196
Standard Error 50.6747147 Standard Error 0.12631566
Median 271 Median 5.60211882
Mode 555 Mode 6.31896811
Standard Deviation 253.373573 Standard Deviation 0.6315783
Sample Variance 64198.1677 Sample Variance 0.39889115
Kurtosis 8.38764647 Kurtosis 0.52758708
Skewness 245714348 Skewness 0.05507985
Range 12374 Range 2.77137734
Minimum 82.6 Minimum 4.41400968
Maximum 1320 Maximum 7.18538702
Sum 8765.6 Sum 141.621549
Count 25 Count 25
Confidence Level(95.0%) 104.587449 Confidence Level(95.0%) 0.26070266
Q:M9602\M\[BKGTB2-4. XLS]\sodium/dal 9/16/97
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL

Normal Probability Plot
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FIGURE B.2-2

PROBABILITY PLOTS (NORMAL) FOR METALS IN SUBSURFACE SOIL
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B.2.21 Thallium

The thallium results for all subsurface samples were nondetect. Therefore, no linear

regression, outlier, or distribution analyses were conducted.
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B.2.22 Vanadium

A nonlinear regression line fit plot and coefficient of determination (R?) of -4 (Table B.1-1)
indicates that vanadium concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No potential outliers were identified in the data set for vanadium (see Table B.2-2). The
maximum detected concentration did not exceed the minimum detected concentration by a

factor of 5. Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plot (Figure B.2-1) indicate that the vanadium data set in subsurface soil has a lognormal

distribution.
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LINEAR REGRESSION ANALYSIS FOR VANADIUM IN SUBSURFACE SOIL

TABLE B.2-1

VANADIUM (mg/kg) CALCIUM (mg/kg)
226 4100
17.4 171000
18.2 1750
232 66600
11.9 190000
233 150000
13.5 158000
17.3 19900
9.3 136000
15.3 135000
14.7 42500
124 34900
9.3 95300
18.4 23700
16.2 167000
14.1 55000
12.8 38300
11.8 253000
17.6 52500
16.1 81900
26.3 71800
123 89500
12.7 87900
6.5 43700
25.8 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 65535
R Square -3.961432871
Adjusted R Square -4,003099538
Standard Error 11.5198058
Observations 25
ANOVA
daf MY MS F Significance F
Regression 1 -2543.002217 -2543.00222 -19.1626878 #NUM!
Residual 24 3184.942217 132.7059257
Total 25 641.94
Q:M9602WM\[BKGTB2-1.XLS]\vanadium/dal
Sheet 1 of 2
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR VANADIUM IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0 #N/A #N/A INA ¥N/A #N/A #N/A ¥N/A
CALCIUM (mg/kg) 0.000112908 2.10307E-05 5368744135 1.63856E-05 6.95031E-05 0.000156313 6.95031E-05 0.000156313
RESIDUAL OUTPUT
Observation Predicted VANADIUM (mg/kg) Residuals

1 0.462923805 22.1370762

2 1930730991  -1.907309913

3 0.197589429 18.00241057

4 7.519689124 15.68031088

5 21.45256657 -9.55256657

6 16.93623677 6.363763235

7 1783950273 -4.339502726

8 2.246874078 15.05312592 e

9 1535552133 -6.055521334 CALCIUM (mg/kg) Line Fit Plot

10 15.24261309 0.057386911

11 4798600417 9901399583 | § 30

12 3940497754 8459502246 | T 0 ¢ VANADIUM (mg/kg)

13 10.76015576  -1.460155758 | Z £10 ®Predicted VANADIUM (mg/kg)

14 2.675925409 1572407459 | S 0

15 18.85567693  -2.655676932 0 50000 100000 150000 200000 250000 300000

16 6.209953481 7.890046519 CALCIUM (mg/kg)

17 4324385787 8.475614213

18 28.56578601  -16.76578601

19 5.927682868 11.67231713

20 9.247185274 6.852814726

21 8.106811998 18.193188

2 10.10528794 2.194712063

23 9.924634745 2775365255

24 4934090311 1.565909689

25 7.440653352 18.35934665
Q:M9602\M\{BKGTB2-1.XLS\vanadium/dal 9/16/97

Cannon AFB - Background Study - Appendix B.2 Sheet 2 of 2 Rev. |



OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - VANADIUM
CANNON AIR FORCE BASE

TABLE B.2-2

SAMPLE

CBSB010005
CBSB010010
CBSB020005
CBSB020010
CBSB020020
CBSB020029
CBSB020039
CBSB030005
CBSB030010
CBSB040010
CBSB040020
CBSB040030
CBSB040041
CBSB050005
CBSB050010
CBSB060005
CBSB060010
CBSB070005
CBSB070010
CBSB080005
CBSB080010
CBSB080020
CBSB080030
CBSB080040
CBSB100005

Number of detects
Count (N)

Minimum (detected)
Maximum (detected)
Mean (x)

Standard deviation (sd)
Max > Min*5

Outlier

T,

Critical value’

Result

26.3
16.0
52

No

NA

Metals

VANADIUM

RL

mg/kg

Qual

1.1
2.1
1.1
1.1
22
23
22
1.1
22
22
1.1
1.1
1.1
11
2.1
1.1
L1
53
1.1
1.1
1.1
1.1
| 1
1
1.1

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

1 T, =(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989

Q:M9602\M\{BKGTB2-2.XLS]\vanadium/dal
Cannon AFB - Background Study - Appendix B.2

9/16/97
Rev. 1



TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -
VANADIUM IN SUBSURFACE SOIL

Vanadium Log Result
i X(@1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
1 3.2696 1.8718 -1.3978 0.445 -0.6220
2 3.2504 2.2300 -1.0204 0.3069 -0.3131
3 3.1485 2.2300 -0.9184 0.2543 -0.2336
4 3.1442 2.4681 -0.6761 0.2148 -0.1452
5 3.1179 2.4765 -0.6414 0.1822 -0.1169
6 29124 2.5096 -0.4028 0.1539 -0.0620
7 2.9014 2.5177 -0.3837 0.1283 -0.0492
8 2.8679 2.5416 -0.3263 0.1046 -0.0341
9 2.8565 2.5494 -0.3070 0.0823 -0.0253
10 2.8507 2.6027 -0.2480 0.061 -0.0151
11 2.7850 2.6462 -0.1388 0.0403 -0.0056
12 2.7788 2.6878 -0.0910 0.02 -0.0018
13 2.7279 2.7279 0.0000 0 0.0000
14 2.6878 2.7788 0.0910 -1.6240
15 2.6462 2.7850 0.1388
16 2.6027 2.8507 0.2480
17 2.5494 2.8565 0.3070
18 2.5416 2.8679 0.3263
19 25177 29014 0.3837
20 2.5096 29124 0.4028
21 2.4765 3.1179 0.6414
22 2.4681 3.1442 0.6761
23 2.2300 3.1485 0.9184
24 22300 3.2504 1.0204
25 1.8718 3.2696 1.3978
N 25
StdDev 03372
w 0.9664
Weritical 0.9180
Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)]

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wcritical
Data set is determined to be lognormal if W>Wcritical based on log-transformed data.
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TABLE B.24

SUMMARY STATISTICS FOR VANADIUM IN SUBSURFACE SOIL

VANADIUM (mg/kg) log-transformed

22.6 3.1179

17.4 2.8565

18.2 29014

232 3.1442

11.9 2.4765

233 3.148s5

13.5 2.6027

17.3 2.8507

9.3 2.2300

153 2.7279

14.7 2.6878

12.4 2.5177

93 2.2300

18.4 29124

16.2 2.7850

14.1 2.6462

12.8 2.5494

11.8 2.4681

17.6 2.8679

16.1 2.7788

26.3 3.2696

123 2.5096

12.7 2.5416

6.5 1.8718

258 3.2504

VANADIUM (mg/kg) log-transformed
Mean 15.96 Mean 2.717702
Standard Error 1.03435971 Standard Error 0.067441
Median 15.3 Median 2.727853
Mode 9.3 Mode 2.230014
Standard Deviation 5.17179853 Standard Deviation 0.337205
Sample Variance 26.7475 Sample Variance 0.113707
Kurtosis -0.30315943 Kurtosis 0.34421
Skewness 0.45877783 Skewness -0.39293
Range 19.8 Range 1.397767
Minimum 6.5 Minimum 1.871802
Maximum 26.3 Maximum 3.269569
Sum 399 Sum 67.94255
Count 25 Count 25
Confidence Level(95.0%) 2.13481307 Confidence Level(95.0%)  0.139191
Q:M9602\M\[BKGTB2-4.XLS[\vanadium/dal 9116197
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL

Normal Probability Plot

99.9

99

95

80 .o'.
50

20 ;

s
1

7

cumulative percent

0.1

1.8 2.1 2.4 2.7 3 3.3
VANADIUM (sblog)

Q:M9602\M\[BK GFB2-1.XLS]\vanadium/da! 9/16/97
Cannon AFB - Background Study - Appendix B.2 Rev. 1



B.2.23 Zinc

A nonlinear regression line fit plot and coefficient of determination (R2) of -3 (Table B.2-1)
indicates that zinc concentrations in subsurface soil do not correlate with calcium

concentrations (i.e., caliche) in subsurface soil.

No potential outliers were identified in the data set for zinc (see Table B.2-2). The maximum
detected concentration did not exceed the minimum detected concentration by a factor of 5.

Therefore, outlier analysis was not applicable.

The Shapiro-Wilk test (Table B.2-3), coefficient of skewness (Table B.2-4), and probability
plot (Figure B.2-1) indicate that the zinc data set in subsurface soil has a lognormal
distribution.
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LINEAR REGRESSION ANALYSIS FOR ZINC IN SUBSURFACE SOIL

TABLE B.2-1

ZINC (mg/kg) CALCIUM (mg/kg)
16.9 4100
11.2 171000
13.9 1750
14.5 66600
8.7 190000
6 150000
7.1 158000
18.9 19900
12 136000
13.5 135000
9.9 42500
45 34900
4.8 95300
20.5 23700
18.9 167000
11.3 55000
15.4 38300
89 253000
15.5 52500
18.8 81900
13.8 71800
9 89500
7.5 87900
6 43700
14.6 65900
SUMMARY OUTPUT
Regression Statistics
Multiple R 65535
R Square -2.993162172
Adjusted R Square -3.034828838
Standard Error 9.503732732
Observations 25
ANOVA
af SS MS F Significance F
Regression 1 -1624.84886 -1624.84886 -17.9897257 #NUM!
Residual 24 2167.70246 90.32093585
Total 25 542.8536
Q:M9602M\[BKGTB2-1.XLS]\zinc/dal 9/16/97
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TABLE B.2-1

LINEAR REGRESSION ANALYSIS FOR ZINC IN SUBSURFACE SOIL

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% Upper 93.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A EN/A #N/A
CALCIUM (mg/kg) 8.21672E-05 1.73501E-05 4.735832153 8.12904E-05 4.63583E-05 0.000117976 4.63583E-05 0.000117976
RESIDUAL OUTPUT
QObservation Predicted ZINC (mg/kg) Residuals

1 0.336885381 1656311462

2 14.05058541 -2.850585409

3 0.143792541 13.75620746

4 5.472333265 9.027666735

5 15.61176157 -6.911761566

6 12.32507492 -6.325074921 . .

7 12.98241225 -5.88241225 CALCIUM (mg/kg) Line Fit Plot

8 1.635126606 17.26487339 _

9 11.17473459 0.825265405 230

10 11.09256743 2.407432571 220 #ZINC (mg/kg)

11 3.492104561 6.407895439 o 10 | Predicted ZINC (mg/kg)

12 2.867634098 1.632365902 ﬁ 0 e

13 7.830530933 -3.030530933 0 50000 100000 150000 200000 250000 300000

14 1.947361837 18.55263816 CALCIUM (mgkg)

15 13.72191674 5.178083255

16 4.519194138 6.780805862

17 3.147002463 12.25299754

18 20.78829303 -11.88829303

19 4313776222 11.18622378

20 6.729490907 12.07050909

21 5.899602529 7.900397471

22 7.353961369 1.646038631

23 7.222493903 0.277506097

24 3.59070516 2.40929484

25 5.414816248 9.185183752
Q:M9602\M\[BKGTB2-1.XLS]\zinc/dal 9/16/97
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OUTLIER ANALYSIS RESULTS
FOR SUBSURFACE SOIL - ZINC

TABLE B.2-2

CANNON AIR FORCE BASE
Metals
ZINC
SAMPLE mg/kg
RL Qual

CBSB010005 2.2
CBSB010010 43
CBSB020005 21
CBSB020010 22
CBSB020020 4.4
CBSB020029 4.6
CBSB020039 4.5
CBSB030005 21
CBSB030010 4.5
CBSB040010 43
CBSB040020 22
CBSB040030 22
CBSB040041 22
CBSB050005 22
CBSB050010 43
CBSB060005 23
CBSB060010 2.1
CBSB070005 10.6 J
CBSB070010 22
CBSB080005 22
CBSB080010 2.1
CBSB080020 22
CBSB080030 22
CBSB080040 2.1
CBSB100005 22

Number of detects

Count (N)

Minimum (detected)
Maximum (detected)
Mean (x)

Standard deviation (sd)
Max > Min*5

Outlier

T,!

Critical value®

4.5
20.5
12.1

4.8

NA

RL = reporting limit
Qual = qualifier

J = estimated value below reporting limit

U = nondetect
NA = not applicable

Shading indicates actual detection

Average was calculated using one-half of the reporting limit for
nondetects (qualifier "U"), except where they cause the mean to
exceed the maximum detected concentration.

1 T,=(X,-X)/sd Source: EPA 1989

2 Source: Table 8, EPA 1989
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TABLE B.2-3

SHAPIRO-WILK TEST OF NORMALITY -

ZINC IN SUBSURFACE SOIL
Zinc Log Result
i X(1) X(n-i+1) X(n-i+1)-X(i) a(n-i+1) b(i)
I 3.0204 1.5041 -1.5163 0.445 -0.6748
2 2.9392 1.5686 -1.3705 0.3069 -0.4206
3 2.9392 1.7918 -1.1474 0.2543 -0.2918
4 2.9339 1.7918 -1.1421 0.2148 -0.2453
5 2.8273 1.9601 -0.8672 0.1822 -0.1580
6 2.7408 2.0149 -0.7259 0.1539 -0.1117
7 2.7344 2.1633 -0.5710 0.1283 -0.0733
8 2.6810 2.1861 -0.4950 0.1046 -0.0518
9 2.6741 2.1972 -0.4769 0.0823 -0.0393
10 2.6319 2.2925 -0.3394 0.061 -0.0207
11 2.6247 2.4159 -0.2088 0.0403 -0.0084
12 2.6027 2.4248 -0.1779 0.02 -0.0036
13 2.4849 2.4849 0.0000 0 0.0000
14 2.4248 2.6027 0.1779 -2.0992
15 2.4159 2.6247 0.2088
16 2.2925 2.6319 0.3394
17 2.1972 2.6741 0.4769
18 2.1861 2.6810 0.4950
19 2.1633 2.7344 0.5710
20 2.0149 2.7408 0.7259
21 1.9601 2.8273 0.8672
22 1.7918 2.9339 1.1421
23 1.7918 2.9392 1.1474
24 1.5686 29392 1.3705
25 1.5041 3.0204 1.5163
N 25
StdDev 0.4425
\' 0.9378
Weritical 0.9180

Lognormal

X(i) = Log-transformed values; descending order

X(n-i+1) = Log-transformed values; ascending order

a(n-i+1) = Coefficient for the W test of Normality from Table A-1, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities
(EPA 1992)

b(i) = a(n-i+1) * [X(n-i+1) -X(i)]

b = Sum[b(i)}

W = Shapiro-Wilk test statistic of normality = (b/stdev((n-1)"0.5))"2

Weritical = Critical value of the W statistic at the 95% confidence level from

Table A-2 (EPA 1992)
Data set is determined to be normal if W>Wocritical
Data set is determined to be lognormal if W>Wecritical based on log-transformed data.
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TABLE B.2-4

SUMMARY STATISTICS FOR ZINC IN SUBSURFACE SOIL

ZINC (mg/kg) log-transformed

16.9 2.8273

11.2 2.4159

139 2.6319

14.5 2.6741

8.7 2.1633

6 1.7918

7.1 1.9601

18.9 2.9392

12 2.4849

13.5 2.6027

9.9 2.2925

45 1.5041

48 1.5686

20.5 3.0204

18.9 2.9392

11.3 2.4248

15.4 2.7344

8.9 2.1861

15.5 2.7408

18.8 2.9339

13.8 2.6247

9 2.1972

7.5 2.0149

6 1.7918

14.6 2.6810

ZINC (mg/kg) log-transformed
Mean 12.084 Mean 2.40582
Standard Error 0.95118663 Standard Error 0.088493
Median 12 Median 2.484907
Mode 6 Mode 1.791759
Standard Deviation 475593314 Standard Deviation 0.442467
Sample Variance 22.6189 Sample Variance 0.195777
Kurtosis -1.05788681 Kurtosis -0.67385
Skewness 0.06698924 Skewness -0.5572
Range 16 Range 1.516347
Minimum 45 Minimum 1.504077
Maximum 20.5 Maximum 3.020425
Sum 302.1 Sum 60.14551
Count 25 Count 25
Confidence Level(95.0%) 1.96315231 Confidence Level(95.0%) 0.182641
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FIGURE B.2-1

PROBABILITY PLOTS (LOGNORMAL) FOR METALS IN SUBSURFACE SOIL

Normal Probability Plot

99.9

99
« 95
c
&
= 80
Qo
S 50
©
s 20
S
& 5

1

0.1 .

1.5 1.9 2.3 2.7 3.1
ZINC (sblog)

Q:M9602\M\[BKGFB2-1.XLS]\zinc/dal : 9/16/97
Cannon AFB - Background Study - Appendix B.2 Rev. 1



APPENDIX B.3
METALS CONCENTRATIONS VS. DEPTH
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B.3
METALS CONCENTRATIONS VS. DEPTH

Appendix B.3 presents variations in background metals concentrations by depth. There is a
brief summary of each metal results followed by a graph showing concentration versus depth
for each of the background soil borings. A bold line representing the mean concentration
versus depth is also shown. One-half the reporting limits were used for nondetect values
except for the mercury, selenium, and silver data sets which had a large percentage (i.e.,
greater than 70 percent) of nondetects. Three metals; antimony, cadmium, and thallium,
were not detected above reporting limits in background borings. Results are not summarized
or graphed for these three metals.

B.3.1 Aluminum

Figure B.3-1 shows variation in aluminum concentrations with depth in the background soil
borings. Concentrations in surface soils are generally higher than subsurface soils. The
aluminum concentrations peak at approximately 5 feet bgs at approximately 7,000 mg/kg and
decrease with depth to approximately 5,000 mg/kg from 20 to 40 feet bgs.
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FIGURE B.3-1
ALUMINUM CONCENTRATIONS AT DEPTH
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B.3.2 Arsenic

Figure B.3-2 shows variation in arsenic concentrations with depth in the background soil
borings. Concentrations in surface soils are lower (approximately 2 mg/kg) than at
approximately 5 feet bgs, where the concentrations peak at about 3 mg/kg. From 30 to 40
feet bgs, arsenic concentrations tend to decrease with depth to about 1 mg/kg.
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FIGURE B.3-2
ARSENIC CONCENTRATIONS AT DEPTH
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B.3.3 Barium

Figure B.3-3 shows variation in barium concentrations with depth in the background soil
borings. Barium concentrations generally increase with depth to a peak concentration of
about 300 mg/kg at 20 to 30 feet bgs and then decrease slightly at 40 feet bgs.
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FIGURE B.3-3
BARIUM CONCENTRATIONS AT DEPTH
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B.3.4 Beryllium

Figure B.3-4 shows variation in beryllium concentrations with depth in the background soil
borings. Beryllium concentrations in surface soils are lower (i.e., 0.35 mg/kg) than at
approximately 5 feet bgs where the concentrations peak at about 0.5 mg/kg. From 20 to 40
feet bgs, beryllium concentrations decrease with depth to about 0.2 mg/kg.
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B.3.5 Calcium

Figure B.3-5 shows variation in calcium concentrations with depth in the background soil
borings. Calcium concentrations generally increase with depth to a peak concentration of
about 100,000 mg/kg at 10 to 40 feet bgs.
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FIGURE B.3-5
CALCIUM CONCENTRATIONS AT DEPTH
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B.3.6 Chromium

Figure B.3-6 shows variation in chromium concentrations with depth in the background soil
borings. Chromium concentrations in surface soils are slightly lower than approximately 5

feet bgs where the concentrations peak at about 7.5 mg/kg. From 20 to 40 feet bgs, they
generally decrease with depth to 3 to 4 mg/kg.
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FIGURE B.3-6
CHROMIUM CONCENTRATIONS AT DEPTH
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B.3.7 Cobalt

Figure B.3-7 shows variation in cobalt concentrations with depth in the background soil
borings. Cobalt concentrations in surface soils are lower than at approximately 5 feet bgs,

where the concentrations peak at about 4 mg/kg. From 30 to 40 feet bgs, they decrease with
depth to about 1 mg/kg.
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FIGURE B.3-7
COBALT CONCENTRATIONS AT DEPTH
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B.3.8 Copper

Figure B.3-8 shows variation in copper concentrations with depth in the background soil
borings. Copper concentrations tend to decrease with depth from a peak of about 7 mg/kg at
the surface to 1.5 to 2.0 mg/kg at 20 to 40 feet bgs.
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FIGURE B.3-8
COPPER CONCENTRATIONS AT DEPTH
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B.3.9 Iron

Figure B.3-9 shows variation in iron concentrations with depth in the background soil
borings. Iron concentrations in surface soils are slightly lower (i.e., approximately 6,500
mg/kg) than at approximately 5 feet bgs where the concentrations peak at about 7,000 mg/kg.
From 5 feet to 40 feet, concentrations decrease with depth to about 2,700 mg/kg at 40 feet
bgs.
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FIGURE B.3-9
IRON CONCENTRATIONS AT DEPTH
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B.3.10 Lead

Figure B.3-10 shows variation in lead concentrations with depth in the background soil
borings. Lead concentrations decrease with depth from a peak of about 7 mg/kg at the
surface to about 2.5 mg/kg at 30 to 40 feet bgs.
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FIGURE B.3-10
LEAD CONCENTRATIONS AT DEPTH
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B.3.11 Magnesium

Figure B.3-11 shows variation in magnesium concentrations with depth in the background
soil borings. Magnesium concentrations generally increase with depth from about 1,000
mg/kg at the surface to a peak concentration of approximately 11,000 mg/kg at 30 feet. They
then decrease to about 7,000 mg/kg at 40 feet.
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FIGURE B.3-11
MAGNESIUM CONCENTRATIONS AT DEPTH
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B.3.12 Manganese

Figure B.3-12 shows variation in manganese concentrations with depth in the background
soil borings. Manganese concentrations generally decrease with depth from about 140 mg/kg
at the surface to about 25 mg/kg at 30 to 40 feet bgs.

Q:\M9602\M\BKGOAPB3.DOC /jdg/md B3-12 9/15/97
Cannon AFB - Background Study - Appendix B.3 . Rev. 1



FIGURE B.3-12
MANGANESE CONCENTRATIONS AT DEPTH
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B.3.13 Mercury

Figure B.3-13 shows that mercury was only detected in soil boring 5 at 1 foot bgs (at 0.056

mg/kg). A mean line was not generated because of the large number of nondetects.
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FIGURE B.3-13
MERCURY CONCENTRATIONS AT DEPTH
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B.3.14 Nickel

Figure B.3-14 shows variation in nickel concentrations with depth in the background soil
borings. Nickel concentrations are lower at the surface (i.e., approximately 5.5 mg/kg) than
at a depth of about 5 feet bgs where concentrations peak at approximately 8 mg/kg. From 30
to 40 feet bgs, they increase with depth to about 3 mg/kg.
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FIGURE B.3-14
NICKEL CONCENTRATIONS AT DEPTH
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B.3.15 Potassium

Figure B.3-15 shows variation in potassium concentrations with depth in the background soil
borings. Potassium concentrations generally decrease with depth from a peak concentration
of about 1,400 mg/kg at 5 feet bgs to approximately 800 mg/kg at 30 to 40 feet bgs.
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FIGURE B.3-15
POTASSIUM CONCENTRATIONS AT DEPTH
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B.3.16 Selenium

Figure B.3-16 shows that there were only four detections of selenium in the background soil

boring samples. A mean line was not generated because of the large number of nondetects.
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FIGURE B.3-16
SELENIUM CONCENTRATIONS AT DEPTH
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B.3.17 Silver

Figure B.3-17 shows that silver was only detected in soil boring 5 at 1 foot bgs (at 0.4

mg/kg). A mean line was not generated because of the large number of nondetects.
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FIGURE B.3-17
SILVER CONCENTRATIONS AT DEPTH

Concentrations (mg/kg)
0.1 0.15 0.2 0.25 0.3 0.35

L L . L i

0.4

10

15

20

25

Sample Depth (feet)

30

35

40

45

Q:M9602\M\[BKGOFB3.XLS]\Silver/md
Cannon AFB - Background Study - Appendix B.3

—e—SB 1

—a—SB2
—&—SB 3
3% SB 4
-5-SB5S
-e—SB6
~&-SB 7
—o—SB 8

—6—SB 10

9/15/97
Rev. 1



B.3.18 Sodium

Figure B.3-18 shows variation in sodium concentrations with depth in the background soil
borings. Sodium concentrations in surface soils are much lower (i.e., approximately 100
mg/kg) than at 5 feet bgs where the concentrations peak at approximately 400 mg/kg. From
5 feet to 40 feet, concentrations decrease slightly with depth to about 300 mg/kg.
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FIGURE B.3-18
SODIUM CONCENTRATIONS AT DEPTH
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B.3.19 Vanadium

Figure B.3-19 shows that vanadium concentrations are variable with depth.
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FIGURE B.3-19
VANADIUM CONCENTRATIONS AT DEPTH
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B.3.20 Zinc

Figure B.3-20 shows variation in zinc concentrations with depth in the background soil
borings. Zinc concentrations generally decrease with depth from approximately 15.5 mg/kg
at the surface to approximately 6.0 mg/kg at 30 to 40 feet bgs.
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FIGURE B.3-20
ZINC CONCENTRATIONS AT DEPTH
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