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1.0
INTRODUCTION

The purpose of this report is to supplement the Remedial Investigation (RI) at the 18
Solid Waste Management Units (SWMUSs) by describing the background chemical
conditions on or near Cannon Air Force Base (Cannon AFB), Clovis, New Mexico.
Woodward-Clyde Consultants (WCC) was contracted by the U.S. Army Corps of
Engineers - Omaha District (USACE) to prepare the report described herein.

The focus of this report is on available data for soils and groundwater both regionally
and at Cannon AFB. This report refers to background as meaning naturally occurring
inorganic constituents and their concentrations in soil and groundwater. The data search
has included a review of the pertinent Installation Restoration Program (IRP)/RI
documents currently in the possession of WCC, the background data collected by Walk,
Haydel & Associates during the 19988 IRP/RI, data collected by WCC during the 1991
RI of the 18 SWMUSs and 1992 RFI for Landfills No. 1 and No. 2 at Cannon AFB, data
collected by Radian Corporation during the 1992 RI for Landfill No. 25, and regional
United States Geological Survey (USGS) soils data. The vicinity map of Cannon AFB
is shown on Figure 1-1.

Section 2.0 of this background report presents the background soils data, including a
discussion on chemical concentrations across the U.S., in the western U.S. and
concentrations observed in the vicinity of Clovis, New Mexico. Background soils data
specifically collected during IRP/RI and RFI investigations are also discussed. Section
3.0 presents the background groundwater data, starting with a regional discussion of
groundwater data for the Ogallala aquifer, followed by a presentation of groundwater
data from six production wells and two upgradient monitoring wells.

22792/89MC114W/R13.1 03-07-94(11:11am)/RPT/23 1-1






i

i

i

i

i

i

i

2.0
BACKGROUND SOILS DATA

This section discusses Regional Soils Data (Section 2.1) and Base-wide Soils Data
(Section 2.2). Section 2.1 describes data for the conterminous United States, the western
United States, and the Clovis, New Mexico region. Section 2.2 discusses results from 2
background soil samples collected from off-site areas, 14 background soil samples
collected along the sanitary sewer, 17 background soil samples collected near Landfill
No. 2 (SWMU No. 82), 4 background soil samples collected during an IRP investigation
by Walk, Haydel & Associates (Walk, Haydel & Associates 1990), and 12 background
soil samples collected during an RI investigation by Radian Corporation (Radian 1993).

2.1 REGIONAL SOILS

Table 2-1 presents a summary of data from a USGS study of concentrations of naturally
occurring inorganic elements in soils in the United States (Shacklette and Boerngan
1984). For the USGS study, soil samples were collected and analyzed from all areas of
the United States. The first column in Table 2-1 is the arithmetic mean of those values.
The next column is the arithmetic mean for the samples collected in the western U.S.
(west of the 96th meridian), and the last column presents concentrations of metals for
soil samples collected in the vicinity of Clovis, New Mexico (Shacklette and Boerngan
1984).

As was mentioned above, the first column in Table 2-1 presents concentrations of
selected elements for the conterminous U.S. The majority of the concentrations for the
western U.S. do not vary much (within 10 percent) from the means for the conterminous
U.S. However, the mean for three elements (barium, calcium, and potassium) were
higher for the western U.S. The mean for barium for the western U.S. is 15 percent
higher (i.e., 670 milligrams per kilogram [mg/kg] for the western U.S. compared to 580
mg/kg for the conterminous U.S.); the mean for calcium is 38 percent higher than the
conterminous U.S. (i.e., 33,000 mg/kg for the western U.S. compared to 24,000 mg/kg
for the conterminous U.S.); and the mean for potassium is 20 percent higher (i.e., 18,000
mg/kg for the western U.S. compared to 15,000 mg/kg for the conterminous U.S.).

22792/89MC114W/R13.2 03-07-94(11:12am)/RPT/23 2-1
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Conversely, the mean for three elements (manganese, mercury, and selenium) were
lower for the western U.S. The mean for manganese for the western U.S. is 13 percent
lower (i.e., 480 milligrams per kilogram [mg/kg] for the western U.S. compared to 550
mg/kg for the conterminous U.S.); the mean for mercury is 28 percent lower than the
conterminous U.S. (i.e., 0.065 mg/kg for the western U.S. compared to 0.089 mg/kg for
the conterminous U.S.); and the mean for selenium is 13 percent lower (i.e., 0.34 mg/kg
for the western U.S. compared to 0.39 mg/kg for the conterminous U.S.).

Concentrations of metals observed in the vicinity of Clovis, New Mexico are presented
in the last column of Table 2-1. The analyses were done from 1971 through 1976 for
this USGS report. Some of the test methods (EDTA titrations, colorimetric, x-ray
fluorescence, and flame photometry) are no longer used, while some elements were
analyzed using semi-quantitative emission spectroscopy with high detection limits. Since
data obtained today by inductively coupled plasma (ICP) and atomic adsorption (AA)
methods are considered more reliable, caution should be used when interpreting and
comparing these data. When compared to values for the western U.S., concentrations
of only five of the elements in the Clovis region are within 10 percent. All of the other
concentrations for the Clovis region are less than those for the western U.S., and most
are significantly less. The concentration of chromium has the greatest variation at 46
percent less than concentration for the soils of western U.S. (i.e., 30 rhg/ kg for the Clovis
area compared to 56 mg/kg for the western U.S.).

2.2 BASE-WIDE SOILS

During the RI conducted by WCC in 1991 (WCC 1992), three off-site background soil
samples (OFS) were collected and analyzed for metals, PCBs, and pesticides to obtain
information on concentrations of these chemicals in soil near Cannon AFB. The
locations of the samples are shown on Figure 2-1. Results from the analysis of the OFS
soil samples were used to help evaluate background concentrations for metals in soil at
Cannon AFB. However, one of the samples (OFS-3) yielded detectable levels of PCBs
and pesticides, so that the data for metals from this sample were not used in defining
background levels. In addition, 14 soil samples collected along the_sanitary sewer line

(the locations are shown on Figures 2-2, 2-3, and 2-4) were included in evaluating
potential background concentrations of metals at Cannon AFB for the RI. The following

22792/89MC114W/R13.2 03-07-94(11:12am)/RPT/23 2-2
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criteria suggest that these samples have not been impacted by base activities, and
therefore, are appropriate for evaluating background conditions:

. Metals concentrations were within levels for this region.

i No detectable levels of organics were present in the samples.

o No visible indications of soil discoloration were present at the boring
location.

° Subsurface samples were not moist or saturated.

The concentration of the 23 Target Analyte List (TAL) metals for the 16 background
soil samples collected during the RI, along with the mean concentration for these metals,
the standard deviation, and the estimated range (i.e., the mean plus (+) or minus (-) two
standard deviations) is presented in Table 2-2. The observed levels for metals from a
sample collected in the vicinity of Clovis, New Mexico (Shacklette and Boerngen 1984)
are also shown for comparison. For a normal distribution, the U.S. Environmental
Protection Agency (EPA 1984) states that, with 95 percent confidence (or the 95 percent
confidence interval), the mean of a population (the actual background level for a site)
lies within the interval of the mean of a sample of the population plus or minus two
standard deviations (x + 2SD). Therefore, the upper limit of the background
concentration for this background report is defined as the mean plus two standard
deviations. For example, the upper limit for the background concentration of aluminum
(Table 2-2) using data from the WCC 1991 RI (WCC 1992) is 11,173 mg/kg (with 95
percent confidence) while the arithmetic mean concentration of aluminum is 6,126
mg/kg. The upper limit calculated for aluminum is less than the observed value from
samples collected in the vicinity of Clovis of 50,000 mg/kg.

For antimony and cadmium, the mean concentration shown is actually the concentration
detected from the one sample which reported a concentration above the Contract
Required Quantitation Limit (CRQL). No standard deviation or estimated range was
calculated for these two elements. For mercury, selenium, silver, and thallium, no mean,
standard deviation, or estimated range was calculated since the analytical results for all
samples reported non-detectable concentrations for these elements. It should be noted
that the mean, standard deviation, and upper limit values for beryllium, copper, sodium,

and zinc were calculated from a set of concentrations which included reporting limit

22792/89MC114W/R13.2 03-07-94(11:12am)/RPT/23 2-3
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values for non-detect results. The actual mean background concentrations may be less
than these values. In addition, the mean, standard deviation, and upper limit values for
arsenic, barium, cobalt, lead, and nickel were calculated using estimated values (i.e., over
50 percent of the values used were estimated), and, therefore, may be higher or lower
than actual background levels.

In general, the upper limits of the elemental concentrations for the background samples
collected for the RI compare reasonably with the observed levels for the Clovis region.
One notable exception is calcium, which is an order of magnitude greater than the
observed level from a sample collected in the vicinity of Clovis, New Mexico (i.e.,
175,263 mg/kg for the RI samples compared to 18,000 mg/kg for the Clovis area). This
is likely explained by the calcareous nature of the soils (i.e., caliche) encountered.

During the RFI conducted in 1992 at Cannon AFB by WCC (WCC 1993), one surface
soil and sixteen subsurface soil samples were collected from two soil borings (8201 and
8202) located outside of the reported Landfill No. 2 area. The locations of these borings
are shown on Figure 2-5. These samples were analyzed for TAL metals, volatile
organics, semivolatile organics, PCBs, and pesticides to obtain information on levels for
these chemicals in soils near Cannon AFB. The results from the analyses of these soil
samples were used to help calculate mean background concentrations for elements in
soils at Landfill No. 2. The following criteria suggest that the samples had not been
impacted by base activities and could be used for characterizing background

concentrations:
o Metals concentrations were within levels for this region.
o No detectable levels of organics were present in the samples.
. No visible indications of soil discoloration were present at the boring
location.
. Subsurface samples were not moist or saturated.

The concentration of the 23 TAL metals for the 17 background soil samples collected
during the RFI for Landfill Nos. 1 and 2, along with the mean concentration for these
metals, the standard deviation, and the estimated range (i.e., the mean plus (+) or minus
(-) two standard deviations) is presented in Table 2-3. The observed levels for metals

22792/89MC114W/R13.2 03-07-94(11:12am)/RPT/23 2-4
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from a sample collected in the vicinity of Clovis, New Mexico (Shacklette and Boerngen
1984) are also shown for comparison.

For copper, thallium, and zinc, the mean concentration shown is actually the
concentration detected from the one sample which reported a concentration above the
CRQL. No standard deviation or estimated range was calculated for these three
elements. For antimony, cadmium, and selenium, no mean, standard deviation, or
estimated range was calculated since the analytical results for all samples reported non-
detectable concentrations for these elements. It should be noted that the mean, standard
deviation, and upper limit values for beryllium, cobalt, silver, and sodium were calculated
from a set of concentrations which included reporting limit values for non-detect results.
The actual mean background concentrations may be less than these values. In addition,
the mean, standard deviation, and upper limit values for arsenic and calcium were
calculated using estimated values (i.e., over 50 percent of the values used were
estimated), and, therefore, may be higher or lower than actual background levels.

In general, the upper limits of the elements concentrations for the background samples
collected for Landfill No. 2 compare reasonably with the observed levels for the Clovis
region. One notable exception is calcium, which is an order of magnitude greater than
the observed level from a sample collected in the vicinity of Clovis, New Mexico (i.e.,
132,643 mg/kg for the RFI samples compared to 18,000 mg/kg for the Clovis area). As
discussed earlier, this is likely explained by the calcareous nature of the soils (i.e.,
caliche) encountered at Cannon AFB.

Walk, Haydel & Associates (1990) conducted an IRP RI in 1988 in which they collected
four background surface soil samples. The sample locations are shown on Figure 2-6.
The samples were comprised of surficial soils (0 to 6 inches) collected by hand augering
techniques, and analyzed for the eight priority pollutant (PP) metals (arsenic, barium,
cadmium, chromium, lead, mercury, selenium, and silver). The results from the analyses
of these soil samples were used by Walk, Haydel & Associates to help evaluate
background concentrations for metals in soils during the IRP RI at Cannon AFB.

The concentration of the eight PP metals for the four background soil samples collected
during IRP RI, along with the mean concentration for these metals, the standard

22792/89MC114W/R13.2 03-07-94(4:44pm)/RPT/23 2-5
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deviation, and the estimated range (i.e., the mean plus (+) or minus (-) two standard
deviations) is presented in Table 2-4. The observed levels for metals from a sample
collected in the vicinity of Clovis, New Mexico (Shacklette and Boerngen 1984) are also
shown for comparison.

For mercury and silver, no mean, standard deviation, or estimated range was calculated
since the analytical results for all samples reported non-detectable concentrations for
these elements. It should be noted that the mean, standard deviation, and upper limit
values for arsenic were calculated from a set of concentrations which included reporting
limit values for non-detect results. The actual mean background concentrations may be
less than these values.

The upper limit for the arsenic concentration for the IRP RI data (Table 2-4) is about
5 times the observed level from a sample collected in the vicinity of the Clovis, New
Mexico (i.e., 34.9 mg/kg for the IRP RI samples compared to 6.5 mg/kg for the Clovis
area) while the upper limit for lead is about 3.5 times the observed level from a sample
collected in the vicinity of the Clovis, New Mexico (i.e., 58.2 mg/kg for the IRP RI
samples compared to 15 mg/kg for the Clovis area). For selenium, the upper limit for
the IRP RI data is three orders of magnitude greater than the observed level from
samples collected in the vicinity of the Clovis, New Mexico (i.e., 144.6 mg/kg for the IRP
RI samples compared to 0.30 mg/kg for the Clovis area).

During an RI for Landfill No. 25 conducted by Radian in 1992 (Radian 1993), one
surface soil and eleven subsurface soil samples were collected from one soil boring (BG)
located outside of the reported Landfill No. 25 area. The location of this boring is
shown on Figure 2-7. These samples were analyzed for TAL metals, volatile organics,
semivolatile organics, PCBs, pesticides, and total petroleum hydrocarbons to obtain
information on levels for these chemicals in soils near Cannon AFB. The results from
the analyses of these soil samples were used to help calculate mean background
concentrations for elements in soils at Landfill No. 25.

The concentration of the 23 TAL metals for the 12 background soil samples collected
during the RI for Landfill No 25, along with the mean concentration for these metals,

the standard deviation, and the estimated range (i.e., the mean plus (+) or minus (-) two

22792/89MC114W/R13.2 03-07-94(11:12am)/RPT/23 2-6



F

i

standard deviations) is presented in Table 2-5. The observed levels for metals from a
sample collected in the vicinity of Clovis, New Mexico (Shacklette and Boerngen 1984)
are also shown for comparison.

For thallium, the mean concentration shown is actually the concentration detected from
the one sample which reported a concentration above the CRQL. No standard deviation
or estimated range was calculated for this element. For silver, no mean, standard
deviation, or estimated range was calculated since the analytical results for all samples
reported non-detectable concentrations for this element. It should be noted that the
mean, standard deviation, and upper limit values for antimony were calculated from a
set of concentrations which included reporting limit values for non-detect results. The

actual mean background concentrations may be less than these values.

In general, the upper limits of the elements concentrations for the background samples
collected for Landfill No. 25 compare reasonably with the observed levels in the vicinity
of Clovis, New Mexico. One notable exception is calcium, which is an order of
magnitude greater than the observed level from a sample collected in the vicinity of
Clovis, New Mexico (i.e., 204,122 mg/kg for the RI samples compared to 18,000 mg/kg
for the Clovis area). As discussed earlier, this is likely explained by the calcareous
nature of the soils (i.e., caliche) encountered at Cannon AFB.

The upper limit for the selenium concentration for the RI data (Table 2-5) is about 3
times the observed level from a sample collected in the vicinity of the Clovis, New
Mexico (i.e., 0.9 mg/kg for the RI samples compared to 0.3 mg/kg for the Clovis area)
while the upper limit for antimony is one order of magnitude greater than the observed
level from a sample collected in the vicinity of the Clovis, New Mexico (i.e., 54.8 mg/kg
for the RI samples compared to < 1.0 mg/kg for the Clovis area).

A compilation of the background soils data for the four investigations discussed above
is presented in Table 2-6. This table shows the mean concentration of metals for all 49
soil samples, the standard deviation, the estimated range, and the observed levels in the
vicinity of Clovis, New Mexico (for comparison purposes). As discussed above, the
upper limit of the background concentration is defined as the mean plus two standard
deviations. It should be noted that the mean, standard deviation, and upper limit values

22792/89MC114W/R13.2 03-07-94(11:12am)/RPT/23 2-7
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for antimony, arsenic, beryllium, cadmium, cobalt, copper, mercury, selenium, silver,
sodium, thallium, and zinc were calculated from a set of concentrations which included
reporting limit values for non-detect results. The actual mean background
concentrations may be less than these values. In addition, the mean, standard deviation,
and upper limit values for arsenic, lead, and nickel were calculated using estimated
values (i.e., over 50 percent of the values used were estimated), and, therefore, may be
higher or lower than actual background levels.

The upper limits of the metals concentrations for the background samples compare
reasonably well with the observed level from a sample collected in the vicinity of Clovis,
New Mexico (within an order of magnitude). The exceptions are calcium, which is an
order of magnitude greater than the observed level from a sample collected in the
vicinity of Clovis, New Mexico (i.e., 166,119 mg/kg for the investigation samples
compared to 18,000 mg/kg for the Clovis area) and selenium, which is two orders of
magnitude greater than the observed level from a sample collected in the vicinity of
Clovis, New Mexico (i.e., 36.8 mg/kg for the investigation samples compared to 0.30
mg/kg for the Clovis area). However, two-thirds (i.e., 67 percent) of the concentration
values used to calculate the mean and standard deviation for selenium were the CRQL
value for non-detects (i.e., 0.21 to 2.3 mg/kg), which would account for one order of
magnitude difference. In addition, the four surface 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 the
second order of magnitude increase.

From the review of other IRP reports and investigations, it appears that no other
background soil samples were collected. In the Radian Corporation IRP report (1986),
Radian compares the results of analyses of soil samples to common ranges in literature
for soil.

22792/89MC114W/R13.2 03-07-94(11:12am)/RPT/23 2-8



TABLE 2-1

ELEMENTAL CONCENTRATIONS® IN SOILS AND OTHER SURFICIAL
MATERIALS IN THE CONTERMINOUS UNITED STATES®

Arithmetic Mean
Levels Observed in the

Element Conterminous United States Western United States Yicir?ity of

Clovis, NM
Aluminum 72,000 74,000 50,000
Antimony 0.67 0.62 <1
Arsenic 72 7.0 6.5
Barium 580 670 500
Beryllium 0.92 0.97 1-2
Cadmium -0 =& -
Calcium 24,000 33,000 7,900 - 18,000
Chromium 54 56 30
Cobalt 9.1 9.0 3-7
Copper 25 27 20
Iron 26,000 26,000 100 - 15,000
Lead 19 20 15
Magnesium 9,000 10,000 2,000 - 5,000
Manganese 550 480 500
Mercury 0.089 0.065 0.032 - 0.082
Nickel 19 19 15
Potassium 15,000 18,000 16,000
Selenium 0.39 0.34 0.15-0.30
Silver .3 -3 __3)
Sodium 12,000 12,000 7,000
Thallium --® -3 -3
Vanadium &0 88 30-70
Zinc 60 65 45

M All concentrations are in milligrams per kilogram (mg/kg).
€]

Source; Shacklette and Boerngen 1984,
- No concentration value given for this element.
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TABLE 2-2

(|

BACKGROUND ELEMENTAL CONCENTRATIONS (1) FROM SURFACE AND SUBSURFACE SOIL SAMPLES COLLECTED
AT OFFSITE AREAS AND ALONG THE SANITARY SEWER LINE BY WCC DURING THE 1991 RI FOR 18 SWMUs
CANNON AFB, NEW MEXICO

Analytical Data
Boring Number OFS-1 OFS-2 9805 9807 9809 9819 9823 9826 9827 9828 9829 9834
Samplo Number JCANOFS-OFS1-0000 |CANOFS-OFS2-0000 {CAN0GE-9805-0011 |[CAN0S8-9807-0011 |CAN09E-8809-0014 [CANODE-9819-0012 |CANO9S-9823-0014 [CANO9B-9626-0015 |CANOSE-9627-0017 |CAN0SG-9828-0014 [CAN09B-9629-0016 |CANOSSB-9834-0010
Depth (Ft-BGS) 010 0.5 010 0.5 111013 111013 14 t0 16 121014 1410 16 1510 17 17t0 19 14 t0 16 168 to 18 101012
ELEMENT
Aluminum 8670 8830 4910 9370 8240 5490 8810 8810 4280 4610 5120 5180
Antimony 5 U 5§ U - 851 UJ 5.2 W 5.2 Ul 65 UJ 53 U 5.2 U 5.1 W 5.2 W §.3 UJ 5.1 W
Arsenic 18 J 1.9 J 11 J 18 J 14 J 095 J 13 J 13 ) 0.687 J 07 J 085 J 1
Barium 67.2 62.3 140 351 1200 856 136 J 791 J 1"y 704 J 231 J 241
Beryllium 0.49 J 044 U 044 U 046 U 0.64 J 047 U 047 U 0.45 U 045 U 045 U 046 U 054 J
Cadmium 087 U 087 U 0.88 U 091 U 091 U 095 U 093 U 1.1 089 U 09 U 092 VU 089 U
Calcium 2220 1910 101000 J 62100 J 40600 J 154000 121000 57700 78500 51800 157000 89800 J
Chromium 8.6 8.7 5.1 8.3 7.6 4.6 5.7 6.3 4 45 4.1 4.8
Cobalt 27 J 27 J 2 9 33 J 39 J 14 ) 3.2 J 3 J 1.3 J 25 J 25 J 31
Copper 18.3 15.3 6.6 9.3 6.8 a 7.2 9.2 U 28 J 41 44 7.7 U
Iron 7860 8010 3720 7240 6390 2750 6240 5950 3940 5390 4540 4600
Lead 5.7 10 35 J 58 J 65 J 1.5 56 J 4.2 J 3.9 J 53 J 4.1 J 45 J
Magnesium 1390 1410 2480 4420 4410 18300 5580 3950 3830 3030 4300 4420
Manganese 150 172 83.2 138 128 24.9 64.1 80.8 43.3 91 85.7 97.7
Mercury 0.11 U 0.11 U 0.1t U 0.11 U 011 U 0.12 U 012 U 0.1t U 011 U 011 U 0.11 U 011 U
Nickel 69 J 8.7 J 38 J 8.2 J 69 J 45 J 5 J $.7 J 44 J 58 J 58 J 7.9 J
Potassium 1760 1930 1150 2100 1890 986 J 2060 2080 1300 1360 1570 1710
Selenium 0.22 U 0.22 U 0.22 UJ 0.23 UJ 0.23 UJ 0.24 UJ 23 W 0.22 W 0.22 W 0.23 W 0.23 W 0.22 WJ
Silver 087 U 0.87 U 088 U 091 U 0.91 U 0.95 U 093 U 09 U 0.89 U 09 U 092 U 0.89 U
Sodium 286 U 288 U 290 U 301 U 384 U 313 U 307 U 297 U 295 U 297 U 302 U 295 U
Thallium 0.22 U 0.22 U 0.22 UJ 0.23 UJ 0.23 UJ 0.24 W 0.23 WJ 0.22 U 0.22 W 0.23 U 0.23 W 0.22 UJ
Vanadium 17.7 17.8 85 J 20.5 19.5 23.6 16.3 17.6 18.2 19.7 16.4 20.5
Zine 18.6 21.4 10.3 195 17.4 5.5 13.3 14.4 7.9 11.6 11.3 107 U
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TABLE 2-2 -
(Concluded)
Analytical Data Statistical Information
Boring Number 9836 9841 9842 9843 Loveis Observed in
Sample Number [CAN098-98368-0010 [CANOSS-9841-0006 |CANOS8-9842-0007 {CAN098-9843-0008 [Number of |Estimated Values [Non-Detect Values Standard Estimated The Vicinity of
Qﬂth {Ft-BGS) 10 to 12 6 to 8 7t08 8 to 9 Samples Number |Percent [Number |Percent |Mean {2} [Deviation Range (3) Clovis, NM {4}
ELEMENT
Aluminum 7790 6000 4000 4030 16 (o] 0% o 0% 6126 2524 1078 to 11173 50000
Antimony 51 J 5.1 W 6.2 UJ 4.9 U 16 1 6% 15 94% 5.1 (5) - {5) — (5) <1
Arsenic 0.76 J 1.2 J 1 J 1.3 J 16 16 100% o] 0% 0.6 0.7 0 to 1.9 6.5
Barium 149 J 442 J 67.1 J 334 J 16 9 56% (o] 0% 169 286 0 to 741 500
Beryllium 0.77 J 0.56 J 045 U 043 VU 16 5 31% 11 69% 0.2 0.3 0 to 0.8 1 to 2
Cadmium 089 U 0.89 U 091 U 0.86 U 16 (] 0% 15 94% 1.1 (5) - {§) —{5) - {7)
Calcium 4300 124000 J 131000 J 172000 J 16 7 44% (0] 0% 53981 60641 0O to 175283| 7900 to 18000
Chromium 8 6.2 45 4.8 16 ] 0% [+] 0% 5.6 2.2 1.2 to 10.0 30
Cobalt 3 J 31 J 33 J 2% J 16 16 100% o] 0% 1.3 1.5 0 to 4.2 3 to 7
Copper 54 J 7 VU 65 U 7 U 16 5 31% 5 31% 4.5 4.9 0 +to 14.3 20
fron 7960 $900 J 4040 J 3930 J 16 3 19% (4] 0% 4373 2688 0 to 9749 100 to 15000
Lead 5.8 5.8 5.6 5.4 18 9 56% [+] 0% 3.2 2.9 0 to 9.0 15
Magnesium 4080 3070 2680 2830 16 ] 0% 0] 0% 4127 3906 0 to 11940 | 2000 to 5000
Manganese 71.4 99.2 J 54.4 624 J 18 2 13% (/] 0% 75.1 49.8 0O to 17486 500
Mercury 0.11 U 011 U 0.11 U 0.11 VU 18 (] 0% 16 100%]| —(6) - (6) — {6) 0.032 to 0.082
Nickel 75 J 6.3 J 59 J 5.2 J 16 16 100% ] 0% 2.9 3.2 0 +to 9.3 15
Potassium 2770 1410 1020 J 866 J 16 3 19% (o] 0% 1298 806 0 to 2910 16000
Selenium 0.22 W 0.22 UJ 0.23 W 0.21 W 16 0o 0% 16 100%| --(6) — (6) — {6) 0.1 to 0.30
Silver 0.89 U 0.89 U 091 U 086 U 16 o 0% 16 100%| - (6) — (8) -~ {6) -7
Sodium 615 J 295 U 632 J 452 J 16 3 19% 13 81% 168 189 0 to 546 7000
Thallium 0.22 UJ 0.22 UJ 0.23 W 0.21 WJ 16 [+] 0% 16 100%| - (6) - (6) — (6} -7
Vanadium 28.3 19.5 135 12.6 16 1 6% [+] 0% 16.0 7.2 1.6 to 30.4 . 30 to 70
Zinc 16.4 13.4 99 U 9.6 16 (o] 0% 2 13% 1.1 6.4 0 to 23.9 45
Source: Adapted from WCC, 1992
1 - All concentrations are in milligrams per kilogram (mg/kg).
2 - Except where otherwise noted, the mean value concentrations were calculated from a set of values which may have included reporting limit values for
non-detect results. The actual mean background concentrations may be less than these values.
3 - The estimated range {i.e., the 95% tolerance limits of background concentrations} was calculated as (+] or {-) two standard deviations from the mean
{but not less than zero)}.
4 - Concentrations are provided from USGS 1984 data for a sample collected in the vicinity of Clovis, NM. Some of the analytical test methods are no longer

used (i.e., EDTA for calcium, colorimetric for zinc, flame photometry for potassium, X-ray fluorescence spectrometry for calcium, iron, potassium, selenium,
silver). Caution should be used when interpreting these data.

5 - For this element only one semple had a detectabie concentration, therefore, the mean concentration shown is the concentration detected from that
one sample. No standard deviation or estimated range were calculated since there was only data from one sample.
] - No mean, standard deviation, or estimated range was calculated since the analytical results for all samples indicated non-detectable concentrations for this alement.
7 - No concentration value given for this slement.
Ft-BGS - Feet below ground surface
V] - Not Detected
J - Estimated Value
uJ - Estimated as Non-Detect at the Contract Required Quantitation Limit
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TABLE 2-3

BACKGROUND ELEMENTAL CONCENTRATIONS (1) FROM SURFACE AND SUBSURFACE SOIL SAMPLES COLLECTED
NEAR LANDFILL NO. 2 (SWMU NO. 82 / IRP NO. LF-2) BY WCC DURING THE RFI FOR LANDFILL NOS. 1 AND 2
CANNON AFB, NEW MEXICO

Analytical Data
8201 8201 8201 8201 8201 8201 8201 8201 8201 8202 8202 8202

JICANOCS2-8201-0000 JCANOB2-8201-0014 JCANOS2-8201-0018 [CANOCS2-8201-0024 JCANOS2-8201-0028 ICANOB2-8201-0040 |CAN0S2-6201-0062 JCANOG2-8201-0084 JCANOG2-8201-0074 ICAN0G2-8202-0014 [CANOS2-8202-0018 [CAN0S2-8202-0024
[Depth (F1-BGS) 01005 141016 18 to 20 2410255 28 t0 29.5 40 to 42 §21052.7 64 to 66 7410 76 141016 18 to 20 2410266
ELEMENT
Aluminum 11000 7290 7030 56840 6590 4820 4100 1940 1410 47%0 7810 5500
Antimony 69 U 131 UV 128 VU 129 U 64 U 63 U 63 UV 6.2 U 61 U 63 U 65 U 13 U
Arsenic [} 3.1 36 J 2 J 21 1.8 J 1.9 1.6 1.2 1.3 J 1.2 J 1.3 J
Berium 98.8 99 119 130 110 34 46.4 20.9 25.3 87.6 132 180
Beryllium 0.7 039 J 0.45 0.43 017 J 0.17 J 0.21 0.21 U 0.2 U 0.35 0.51 052
Cadmium 058 U 11 U 11 v 1.1 U 054 U 053 U 053 U 051 VU 061 VU 053 U 054 U 11 v
Calcium . 2970 13100 J 169000 J 120000 J 87000 J 18700 24200 5870 13500 41800 J 94800 J 167000 J
Chromium 11.4 ] 6.2 6.2 8.4 8.5 6.3 4.5 3.9 4.6 7.9 5.1
Cobalt 5.3 3.9 2.8 3.6 1.8 2 1.8 1.3 1.1 2.9 24 22 VU
Copper 101 44 U 43 U 43 U 23 U 26 U 2.t U 21 U 2 U 29 U 28 U 43 U
Iron 11000 5630 4400 3550 4080 3770 3630 2110 1820 4930 5050 3280
Lead 16.1 4 e J 43 J 26 J 25 J 26 J 24 J 19 J 15 J 23 J 3.7 J 1.9 J
Magnesium 1850 J 5210 J 5450 J 6250 J 9050 J 8400 J 4670 J 1580 J 892 J 2570 J 7520 J 11800 J
Manganese 218 99.6 55.5 46.7 35.6 394 47.6 233 256 84.2 58.3 29.1
Mercury 0.12 U 011 U 0.1 U 011 U 011 U o1 v 011 U 0.1 U 01 U 0.1t U .11 U 011 U
|Nickel 9.8 66 J 4.2 J 46 J 4 J 4.2 3 J 1.5 J 1.8 J 3.9 4.3 3
Potassium 2140 2120 1720 1050 J 1260 1050 890 397 J 302 J 1580 1790 926
Selenium 1.2 vV 22 U 27 VL LS Y 11 U t1 U 1.1 U 0.5t U 051 U 1.1 v LIS B V) LS R V]
Silver 1.2 U 22 VU 21 VU 093 J 1M v 11 v 1.1 U 051 J 1 UV 1.1 vV L B Y] 22 U
Sodium 576 U 1090 U 1060 U 1080 VU 537 U 267 J 526 U 513 U 508 U 529 U 544 U 1090 U
Thallium 058 U 055 U 1.1 U L% I V) 1.1t U 053 U 0.53 U 051 U 051 U 0.14 J 11 v 1.1 U
Vanadium 21.5 13.2 142 J 12.2 15.5 12.8 14.7 7.9 5.2 11.6 143 12.2
Zinc 2785 18.2 U 114 VU 88 U 11.2 U 105 U 8.3 U 48 U 43 U 114 v 126 U 69 U
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TABLE 2-3
{Concluded)
Analytical Data Statistical Information
Boring Number 8202 8202 8202 8202 8202 Levels Observed In
{Sample Number [CANOG82-8202-0028 |CANOE2-8202-0040 [CANOB2-8202-0062 JCANOS2-8202-0084  [CANOS2-6202-0074 INumb‘r of |Estimated Values |Non-Detect Valued Standard Estimated [The Vicinity of
Depth {Ft-BGS) 28 to 29.5 40 to 42 52 t0 53.3 84 to 66 7410 76 |Samples Number {Percent [Number [Percent |Mean (2 |Devistion Range {3) Clovis, NM (4)
ELEMENT
Aluminum 4950 4090 3680 1460 1850 17 (4] 0% [+] 0% 4662 2739 0O to 10140 50000
Antimony 128 U 62 U 63 U 61 U 61 U 17 [+] 0% 17 100%| —(6) - {6} - (6) <1
Arsenic 12 J 074 J 0968 J 083 J 1 J 17 1u 65% [ 0% 0.9 1.3 0 to 3.5 6.5
Barium 133 30.7 43.8 145 15.6 17 [+] 0% [+] 0% 47 56 0 to 1680 500
|Beryliium 0.28 0.24 0.23 02 U 0.17 17 3 18% 3 18% 0.2 0.2 0 to 0.5 1 to 2
Cadmium 1.1 U 052 U 053 U 051 U 05t U 17 1] 0% 17 100%] —(6) - {8} - (6) — (7
Calcium 124000 J 17300 27600 J 6780 1490 17 9 53% (1] 0% 30165 51239 0O to 132643} 7900 to 18000
Chromium 15.4 7.8 6.1 4.9 4.1 17 [} 0% [+] 0% 6.5 3.3 0 to 13 30
Cobait 21 vV 0.98 1.8 1 v 0.85 17 [} 0% 3 18% 1.1 1.4 0 to 3.9 3 to 7
Copper 43 VU 21 U 21 VU 2 v 2 Vv 17 o 0% 16 94% | 101 (5 — {5) — {5} 20
Iron 4080 4160 3740 2170 2770 17 3 18% [+] 0% 3190 2522 0O to 8233 100 to 15000
Lead 18 J 25 J 23 J 1.1 J 1.8 J 17 17 100% 0 0% 1.6 2.9 0 to 7.6 15
Magnesium 10300 J 3450 J 4040 J 918 J 1250 J 17 17 100% 0] 0% 2377 3381 0 to 9139 2000 to $000
Mangenese 39.8 44.6 49.7 224 318 17 (4] 0% 4] 0% 60.0 46.9 0 .to 1438 500
Mercury 011 U 0.11 U 0.1% VU 01 U 01 U 17 [+] 0% 17 100%| —i6) — {6} — (6) 0.032 to 0.082
Nickel 7.6 2.7 2.8 4.1 1.3 17 7 41% ] 0% 2.0 2.6 0 to 7.1 15
Potassium 960 1060 720 354 442 17 3 18% (] 0% 750 714 0 to 2178 16000
Selenium 11 v 1 U 1.1 VU 1 U 081 U 17 ] 0% 17 100%{ ~(6) - (6) - (6} 0.16 to 0.30
Silver 21 U 1 U 11 VU 1 U 1V 17 2 12% 15 88% 0.6 0.7 0 to 21 - (7}
Sodium 1070 J 518 U 526 J 807 J $10 J 17 1 29% 12 71% 327 391 0 to 1109 7000
Thallium 11 v 1 U 1.1 VU 051 U 051 U 17 1 6% 16 84% | 0.14 (5 - {5) - {5} — N
Vanadium 1.7 9.9 14.7 6.4 7.3 17 4] 0% (4] 0% 10.7 5.4 0 to 215 30 t 70
Zinc 727 v 79 VU 68 U 43 U 8.1 U 17 1] 0% 16 94% | 2755 - (5) - {5} 45
Source: Adapted from WCC, 1993
1 - All concentrations sre in milligrams per kilogram (mg/kg).
2 - Exocept where otherwise noted, the mean vaiue concentrations were calculated from a set of values which may have included reporting limit vaiues for
non-detect results. The actual mean background concentrations mey be iess than these values.
3 - The estimated range (i.e., the 95% tolerance limits of background concentrations) was celoulated as {+) or () two standard deviations from the mean
{but not less than zero).
4 - Conoentrations are provided from USGS 1984 data for s sample collected in the vicinity of Clovis, NM. Some of the analytical test methods are no longer
used [i.e., EDTA for calcium, colorimetric for zinc, flame photometry for potassium, X-ray fluorescence spectrometry for calcium, iron, potassium, selenium,
silver). Caution should be used when interpreting these data.
5 - For this element only one sample had a detectable concentration, therefore, the mean concentration shown is the conocentration detected from thet
one sample. No standard deviation or estimated range were caiculated since there was only data from one sample.
] - No meen, standard deviation, or estimated range was calculated since the analytical results for all samples indicated non-d: table conoer ions for this element.
7 - No concentration value given for this element.
Ft-BGS - Feet below ground surface
V) - Not Detected
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TABLE 24

BACKGROUND ELEMENTAL CONCENTRATIONS (1) FROM SURFACE SOIL SAMPLES COLLECTED
FROM PERIMETER AREAS BY WALK, HAYDEL, AND ASSOCIATES DURING THE 1988 IRP/RI
CANNON AFB, NEW MEXICO

Analytical Data Statistical iInformation
Boring Number BKGD-1 | BKGD-2 | BKGD-3 |  BKGD-4 Levels Observed In
Semple Number [Bxco-1 lsxoo-2 lsxco-a |exao-e Number of |Estimated Values [Non-Detect Valued Standard Estimated  [The Vicinity of
[Depth (Ft-BGS) 0t 05 0t 0.5 0t 0.5 0t0 0.5 [Samples Number |Percent |Number |Percent Range (3} Clovis, NM (4}
|ELEMENT
Aluminum - - - - NA NA NA NA INA NA NA |NA 50000
Antimony - - - - NA NA INA NA NA INA NA INA <1
Arsenic 177 U 158 U 28 17 4 4] 0% 2 50% 13.0 110 0 to 349 6.5
Barium 52.8 350.9 90.3 448 4 ] 0% ] 0% 134.7 140 0 to 420 500
Beryllium - - - - NA NA INA INA NA NA NA INA 1 to 2
Cedmium 3.1 4.2 3.6 2.7 4 o 0% ) 0% 2.7 1.6 | 0 +to 6.0 — {7}
Calcium - - - - NA NA NA NA NA NA NA INA 7900 to 18000
Chromium 115 11.6 129 9 4 [+] 0% [+] 0% 1.3 1.6 80 to 146 30
Cobalt - - - - NA INA NA NA NA NA NA NA 3 to 7
Copper - - - - NA NA NA NA NA NA NA INA 20
iron - - - - NA NA NA NA NA NA NA INA 100 to 15000
Lead 19.1 29.8 48 28 4 [+] 0% o 0% 24.8 16.8 0O to 6§82 15
Magnesium - - - - NA NA NA NA NA NA NA INA 2000 to $000
Manganese - - - - NA NA NA NA NA NA INA NA 500
Mercury 01 VU 0.1 VU 0.t U 0.1 U 4 o 0% 4 100%| - (6) - {8) -~ (6} 0.032 to 0.082
Nicket - - - - NA NA NA NA NA NA INA NA 15
Potassium - - - - NA NA NA NA NA NA NA INA 16000
Selenium 48.1 58 1239 50.1 4 o 0% [} 0% 56.0 44.3 0O to 1446 | 0.16 to 0.30
Silver 2 U 2 Vv 2 v 2 v 4 o 0% 4 100%| —(6) - (6) - (6) — (7
{Sodium - - - - NA NA NA NA NA NA INA INA 7000
Thailium - - - - NA NA NA NA NA NA NA INA - (7
Vanadium - - - - NA NA NA NA NA NA INA INA 30 to 70
Zinc - - - - NA NA NA NA NA NA INA NA 45
Source: Adapted from WHA, 1990
1 - All concentrations are in milligrams per kilogrem {mg/kgl.
2 - Except where otherwise noted, the mean valus concentrations were caiculated from a set of values which may have included reporting limit values for
non-detect results. The actual mean background concentrations may be less then these values.
3 - The estimated range (i.e., the 95% tolerance limits of background concentrations} was calculated as (+) or (-} two standard devistions from the mean
{but not less than 2ero).
4 - Concentrations are provided from USGS 1984 date for a sample collected in the vicinity of Clovis, NM. Some of the analytical test methods ate no longer

used (i.e., EDTA for calcium, colorimetric for zinc, flame photometry for potassium, X-ray fluorescence spectrometry for celcium, iron, potassium, selenium,
silver). Caution should be used when interpreting these date.

5 - For this element only one ssmple had a detectable conoentration, therefore, the mean concentration shown is the concentration detected from that
one sample. No standerd deviation or estimated range were calculated sinoce there was only dats from one sample.
] - No mean, standard devistion, or estimated range was calculated since the snalytical results for all samples indi d non-d ble concer ions for this slement.
7 - No concentration value given for this slement.
Ft-BGS - Feet below ground surface
- - Not Analyzed
NA - Not Applicable

U - No tected
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TABLE 2-5

BACKGROUND ELEMENTAL CONCENTRATIONS (1) FROM SURFACE AND SUBSURFACE SOIL SAMPLES COLLECTED NEAR
LANDFILL NO. 25 (SWMU NO. 97 / IRP NO. LF-25) BY RADIAN CORPORATION DURING THE 1992 RI FOR LANDFILL NO. 25
CANNON AFB, NEW MEXICO

Analytical Data
BG BG BG BG BG BG BG BG BG 8G

JICAND7-BG-01Y ICANG7-8G-02 JICANG7-8G-03 ICANG7-8G-04 JICAND7-8G-06 JCAND7-8G-07 JCAND 7-BG-08 JICANS7-8G-08 JCANG7-8G-10 JICANG7-BG-11
Depth (Ft-BGS) Oto2 4106 9to11 17 t0 19 19 to 21 3210 34 34 to 36 39 to 41 44 w0 46 511053
ELEMENT
Aluminum 9300 11000 7200 5800 9000 5100 4900 5600 4500 2100
Antimony 31 v 66 U 3t v 69 U 30 U 31 U 29 U 34 U 84 U 1.5
Arsenic 4.9 6.9 3.4 4 34 2.7 1.9 1.8 1.7 0.63
Barium 170 300 26 150 62 860 140 260 19 7.6
Beryllium 0.41 0.48 0.31 0.19 0.29 0.18 0.16 0.18 0.15 0.084
Cadmium 0.33 0.3 0.28 0.2 0.16 0.27 0.23 0.45 0.3 0.065
Calcium 79000 180000 100000 220000 83000 69000 39000 47000 37000 400
Chromium 7.6 6.5 5.5 4 6.7 4.2 4.2 5.4 43 2.2
Cobalt 3.2 2.2 1.9 1.6 1.9 15 1.3 2 1 0.57
Copper 5 34 2.1 1.7 21 2 1.3 23 1.8 0.78
Iron 8800 6000 4600 3200 5600 3600 3600 4400 3500 2400
Lesd 3.7 4.2 3.7 2.6 3.2 2 23 2.9 2.2 1.2
Magnesium 2300 3400 2600 2900 3000 5400 4500 7700 7200 1200
Manganese 140 48 43 25 64 34 36 52 32 17
Mercury 0.0023 0.061 0.043 0.062 0.031 0.043 0.044 0.045 0.034 0.041
Nickel 14 7.6 9.6 5 7.9 7.9 6.4 8.1 39 2.6
Potassium 1500 1700 1600 1200 2000 1200 1100 1300 810 420
Selenium 0.78 0.73 0.78 0.49 0.18 0.55 0.0016 0.071 0.36 0.35
Silver 0.78 U 082 U 0.78 U 0.74 U 0.75 U 0.78 U 0.74 U 084 U 0.84 U 0.74 U
Sodium 48 100 210 200 190 120 97 110 81 29
Thallium 78 U 2.2 78 U 74 U 75 U 78 U 74 U 84 U 84 U 74 U
Vanedium 18 17 11 9 14 10 8.9 15 14 6.6
Zinc 18 15 12 8.7 13 7.8 7.2 8.5 6.9 43
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TABLE 2-5
{Concluded)
Analytical Data Statistical Information
8G BG Leveis Observed In
Sample Number [CANS7-8G-12 ICAND7-8G-13 Number of |Estimated Vslues |Non-Detect Values Standerd Estimated [The Vicinity of
|D_ogth {Ft-BGS) 56 to 58 59 to 81 |Samples _ |[Number |Percent {Number [Percent |Meen (2) [Devistion Range (3) Clovis, NM (4)
ELEMENT
Aluminum 1900 1800 12 (] 0% 0 0% 5246 3280 0 to 11805 50000
Antimony 78 VU 4.6 12 (4] 0% 10 83% 14.5 20.2 0 to 548 <1
Arsenic 0.97 0.89 12 [+] 0% o 0% 2.8 1.9 0 to 6.4 85
Barium 9.4 9.7 12 [+] 0% 0 0% 160 232 0 to 625 $00
Beryllium 0.073 0.07 12 ] 0% /] 0% 0.2 0.1 0 to 048 1 to 2
Cadmium 0.39 0.12 12 [+] 0% [+) 0% 0.2 0.1 [+) to 0.49 - {7}
Calcium 2100 530 12 ] 0% [} 0% 05925 69098 0 to 204122 7900 to 18000
Chromium 1.6 1.6 12 ] 0% [} 0% 4.1 2.3 0 to 8.7 30
Cobalt 0.93 0.82 12 o] 0% [+ ] 0% 1.4 0.8 (4] to 3.1 3 to 7
Copper 0.97 0.69 12 [+] 0% [} 0% 1.9 1.3 0 to 4.4 20
Iron 2100 2100 12 [+] 0% (4] 0% 3685 1840 5 to 7364 100 to 15000
Lead 1.6 1.5 12 [+] 0% [+] 0% 24 1.2 0.1 to 4.7 15
Magnesium 900 840 12 (4] 0% [} 0% 3226 2402 0 to 8029 2000 to 5000
Manganese 21 23 12 ] 0% [+] 0% 40.4 33.6 0 to 1075 500
Mercury 0.027 0.037 12 o] 0% ] 0% 0.0 0.0 0 to 0073 | 0.032 to 0.082
Nickel 1.9 1.6 12 4] 0% 4] 0% 5.9 39 0 ¢t 13.6 18
Potassium 360 360 12 o] 0% o 0% 1050 606 0 to 2263 168000
Selenium 0.38 04 12 (4] 0% (o] 0% 04 0.3 0 to 0.9 0.15 to 0.30
Silver 0.78 U 0.7 U 12 o 0% 12 100%| - (6] — (8] — (6) — {7
Sodium 24 22 12 (4] 0% [} 0% 95 n 0 to 236 7000
Thallium 78 U 75 U 12 4] 0% 1 92% 2.2 {5) -~ {5} - (8) — (7
Vanadium 6.2 5 12 [+] 0% o 0% 10.4 5.2 0 to 208 30 to 70
Zinc 4.2 4 12 o] 0% [+] 0% 8.3 4.7 0 to 12.7 45
Source: Adapted from Radian, 1993
1 - All concentretions are in milligrams per kilogram (mg/kg).
2 - Except where otherwise noted, the mean value concentrations were calculated from a set of values which may have included reporting limit vaiues for
non-detect results. The actual mean background concentrations may be less than these values.
3 - The estimated range (i.e., the 95% tolerance limits of background concentrations) was calculated as {+) or (-) two standard deviations from the mean
{but not less than zero}.
4 - Concentrations are provided from USGS 1984 data for a sample collected in the vicinity of Clovis, NM. Some of the snalytical test methods are no longer
used (i.e., EDTA for calcium, colorimetric for zinc, flame ph try for p ium, X-ray fit oo spectrometry for calcium, iron, potassium, selenium,

silver). Caution should be used when interpreting these data.

5 - For this element oniy one sample had a detectsble concentration, therefore, the mean concentration shown is the concentration detected from that
one sample. No standard deviation or estimated range were calculated since there was only data from one sample.
] - No mean, standard deviation, or estimated range was calculsted since the analytical resuits for all ples indicated non-d ble concentrations for this element.
7 - No concentration value given for this element.
Ft-BGS - Feet below ground surface
u - Not Detected
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TABLE 2-6

STATISTICAL SUMMARY OF BACKGROUND ELEMENTAL CONCENTRATIONS (1) FROM SURFACE
AND SUBSURFACE SOIL SAMPLES COLLECTED BY WCC, RADIAN CORPORATION,
AND WALK, HAYDEL, AND ASSOCIATES
CANNON AFB, NEW MEXICO

Statistical Information
Levels Observed In
TELEMENT Number of |Estimated Values Non-Detect Vaiues Stendard Estimated The Vicinity of
|Ssmples _{Number Percent Number Percent Meen {2)| Deviation Range {3) Clovis, NM {4)

Aluminum 45 [} 0% (/] 0% 5694 2551 593 to 10796 50000
Antimony 45 1 2% 42 93% 6.2 1.7 (/] to 29.6 <t

Arsenic 49 27 55% 2 4% 1.9 4.3 o to 10.6 6.5

Barium 49 9 18% [+) 0% 123 213 [} to 548 500
Beryllium 45 8 18% 14 31% 0.2 0.2 4] to 0.6 1 to 2
Cadmium 49 [/} 0% 32 65% 0.5 0.8 o to 21 — {5)
Calcium 45 16 36% (] 0% 46891 59614 [} to 166119 7900 to 18000
Chromium 49 o] 0% ] 0% 6.4 2.8 0.8 to 120 30

Cobalt 45 16 36% 3 7% 1.3 1.3 o to 4.0 3 to 7
Copper 45 1 1% 21 47% 2.9 3.6 0 to 10.1 20

Iron 45 [} 13% ] 0% 3953 2351 o to 8054 100 to 15000
Lead 49 26 53% [+ ] 0% 3.9 7.3 o to 18.4 15
Magnesium 45 17 38% o 0% 3100 3408 0 to 9912 2000 to 5000
IMcngomo 45 2 4% o 0% 60.4 45.7 () to 151.8 500

Mercury 49 (] 0% 37 76% 0.1 0.1 0 to 0.2 0.032 to 0.082
Nickel 45 23 51% (L] 0% 3.1 33 [} to 9.7 15
Potassium 45 [] 13% [+] 0% 1061 735 [} to 2531 16000
Selenium 49 (o] 0% a3 67% 3.7 16.5 0 to 36.8 0.18 to 0.30
ISilvor 49 2 4% 47 96% 0.5 0.6 0 to 1.8 - {8)
Sodium 45 8 18% 25 56% 234 300 4] to 834 7000
Thallium 45 1 2% 43 96% 1.2 25 o to 6.2 — {5
Vanadium 45 1 2% ] 0% 13.3 5.8 1.7 to 25.0 30 to 70
Zinc 45 (/] 0% 18 40% 7.7 6.5 [} to 20.7 45
1 - All concentrations are in milligrams per kilogram {mg/kg).

- The mean values were calculsted from a set of values which may heve included reporting limits for non-detect results. The actual mean background
conoentrations may be less then these values.

3 - The estimated range {i.e., the 95% tol oe limits of background concentrations) was calculated as { +) or {-) two standard devistions from the mean
{but not less than zero).
4 - Concentrations are provided from USGS 1984 dats for samples collected in the vicinity of Clovis, NM. Some of the analytical test methods are no longer

used {i.e., EDTA for calcium, ocolorimetric for zinc, flame photometry for potassium, X-ray fiuorescence spectrometry for calcium, iron, potassium, selenium,
silver). Caution should be used when interpreting these data.
are the concentration detected in the one sample.

5 - No concentration value given for this element.
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3.0
BACKGROUND GROUNDWATER DATA

This section discusses the Regional Aquifer (Section 3.1), Cannon AFB production wells
(Section 3.2), and upgradient monitoring wells (Section 3.3). The discussion in this
section focuses on inorganic chemical parameters in addition to field measurements (i.e.,
pH and specific conductance). Organic compounds are not considered to be naturally
occurring in groundwater and are therefore not discussed.

3.1 REGIONAL AQUIFER

The lower portion of the Ogallala Formation is the primary regional aquifer in the
vicinity of Cannon AFB 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. The Ogallala aquifer has a southeasterly regional gradient of about
10 to 15 feet/mile (Weeks and Gutentag 1981). Well yields vary from less than one
gallon per minute (gpm) in thin silts and sands, and up to 1600 gpm in thick sands and
gravels.

At Cannon AFB, the Ogallala aquifer has an average saturated thickness of 120 feet
based on mid-1960s data. Saturated thickness rages 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 to
15 feet/mile (USAF 1990).

Recharge to the Ogallala aquifer is primarily through infiltration of precipitation. Due
to the high evapotranspiration rate and low precipitation, recharge 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 allows deep percolation to the

22792A/89MC114W/R13.3 03-07-94(11:13am)/RPT/23 3- 1
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aquifer. The occurrence of this process is evidenced by the presence of clay deposits in,
and the lack of caliche directly below, playas. Caliche is soluble in rainwater and is
leached over time to form percolation pathways.

Discharge from the Ogallala aquifer occurs through well pumping throughout the aquifer
and springs along the eroded margins. Spring discharge is not known to occur on or
near Cannon AFB. Domestic and irrigation water wells are common on and around the
base, however. The rate of discharge exceeds local recharge.

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). Table 3-1 presents chemical analyses of selected water samples
from the Ogallala aquifer across the central U.S. from a USGS study (Krothe et al.
1982). In addition to the results of the chemical analyses, the arithmetic means have
been calculated. Several of the water samples have parameters which exceed EPA
primary and secondary drinking water standards for sulfate, chloride, fluoride, nitrate,
dissolved solids. The two samples that were collected the closest to Cannon AFB are
both located about 100 to 150 miles to the south in Gaines County, Texas. Water

samples from both these wells had concentrations of dissolved solids which exceeded

EPA secondary drinking water standards. One of the wells in Gaines County has the
highest concentrations of all the samples of silica, calcium, magnesium, sodium and
potassium, sulfate, chloride, fluoride, and specific conductance. The other well in Gaines
County has levels of parameters comparable to the other samples taken in the Ogallala
aquifer.

3.2 BASE PRODUCTION WELLS

Cannon AFB has nine wells on-base for water supply purposes. The locations of these
wells are shown in Figure 3-1. Six of these wells supply water to the main distribution
system while the other three supply only isolated areas of Cannon AFB (William
Matotan and Associates 1986). All of the wells are screened in the Ogallala aquifer.
These wells were installed between 1942 and 1979.

22792A/89MC114W/R13.3 03-07-94(11:13am)/RPT/23 3-2



Groundwater samples have been collected periodically since 1986 from base production
wells 1, 2, 3, 4, 7, and 8. The results of the inorganic chemical analyses from the
samples from these six wells are presented in Tables 3-2 through 3-7, respectively, These
analytical results, in conjunction with analytical results from the two monitoring wells
described below in Section 3.3, were used in calculating the maximum, minimum and
mean values for groundwater samples at Cannon AFB (Table 3-10).

For the base production wells, values for parameters such as silica, calcium, magnesium,
sodium and potassium, bicarbonate, sulfate, chloride, nitrate, dissolved solids, pH, and
specific conductance are comparable to the samples from the regional Ogallala aquifer
(Table 3-1). However, fluoride values from the base wells are higher than the regional
Ogallala water samples.

3.3 UPGRADIENT MONITORING WELLS

The locations of two upgradient monitoring wells at Cannon AFB are shown in Figure
3-1. Monitoring well 113A was installed at Landfill No. 5 as an upgradient well in 1984
during the IRP investigation conducted by Radian Corporation (1986). Monitoring well
101E was installed by the USACE in 1985 as an upgradient well for Wastewater
Lagoons. Both of these well are screened in the Ogallala aquifer.

Groundwater samples were collected from upgradient monitoring wells 113A and 101E
in 1986 by base personnel and in 1991 by WCC during the RI at 18 SWMU . The results
of the inorganic chemical analyses are presented in Tables 3-8 and 3-9, respectively.
Maximum, minimum, and mean values of these results are presented in Table 3-10
together with the results from the base production wells. For these mean concentrations,
only fluoride exceeded the MCLs; however, this area of the Ogallala aquifer is known
to have a naturally high fluoride content. Although antimony exceeded the MCL, it
should be noted that all of the concentration values used to calculate the mean for
antimony were the CRQL (i.e., 0.06 mg/1), which would account for exceeding the MCL
of 0.01 mg/l.

It should be noted that the mean values for antimony, arsenic, barium, beryllium,

cadmium, chromium, cobalt, copper, cyanide, lead, manganese, mercury, nickel, silver,

22792A/89MC114W/R13.3 03-07-94(11:13am)/RPT/23 3-3
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and tin were calculated from a set of concentrations which included reporting limit
values for non-detect results. The actual mean background concentrations may be less
than these values.
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TABLE 3-1

INORGANIC, ION, AND GENERAL MINERAL CONCENTRATIONS' OF SELECTED WATER SAMPLES
FROM THE REGIONAL OGALLALA AQUIFER?

Sherman Co. Laramie Co. Red Willow Co. Kit Carson Kiowa Co.  Stanton Co. Meade Co. Union Co. Roberts Co. Gaines Co. Gaines Co.  Mean

Nebraska Wyoming Nebraska Co. Colorado Colorado Kansas Kansas New Mexico Texas Texas Texas x)

Silica 63 28 58 36 22 20 23 38 27 58 64 40
Calcium 94 45 56 30 228 51 63 56 46 72 231 88
Magnesium 14 5.5 15 10 114 20 19 34 18 20 225 45
Sodium and Potassium 21 6.4 19 27 226 35 245 17 37 44 845 138
Bicarbonate 336 157 200 181 184 180 210 215 243 221 282 219
Sulfate 18 6.5 13 10 1.170% 8.1 94 49 32 104 1.351® 260
Chloride 18 2.8 3.9 3.0 143 30 350 46 28 43 1.109¢ 162
Fluoride - 0.4 0.8 1.8 4.0® 14 1.0 1.6 0.8 1.5 4.0% 1.6
Nitrate 7.6 7.0 --- 7.6 39 12% 1.7 24 3.9 5.6 4.2 7.0
Dissolved Solids 403 191 273 214 2,140 339 900 372 312 507% 3.970% 875
pH® 7.7 74 7.7 8.0 7.7 7.6 7.7 74 8.0 73 74 7.6
Specific Conductance® 605 281 420 325 2,630 555 1.650 628 507 675 5.350 1.240

""" Concentrations are in milligrams per liter {(mg/1) unless otherwise indicated
@ Source: Krothe. et al. 1982

% pH units

* Micro mhos (umhos)

* Exceed U.S. Environmental Protection Agency Regulations (1976, 1977)

--- Not Analyzed
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TABLE 3-2

INORGANIC, ION, AND GENERAL MINERAL CONCENTRATIONS' OF
GROUNDWATER SAMPLES FROM PRODUCTION WELL NO. 1

CANNON AFB, NEW MEXICO

Sampling Date

3/662  3/70*  5/71*  4/75%  5/76* 1178 10/812  12/81*  9/85°
Antimony -- -- -- -- -- -- -- -- --
Arsenic -- -- -- -- -- 001U 001U - 005U
Barium -- -- -- -- -- 10U 10U - 10U
Beryllium - -- - -- - - - -- -
Bicarbonate 218 222 222 225 217 -- -- - --
Cadmium -- - -- - - 001U 001U -- 0.006 U
Calcium 42 44 42 43 45 -- -- - --
Chloride 45 46 46 [ 52 - - - 62.6
Chromium -- -- - -- -- 005U 005U -- 005U
Cobalt -- - -- -- - -- -- -- --
Copper -- -- -- -- -- -- -- - 001U
Cyanide -- -- -- -- -- -- -- - 0.005 U
Fluoride 23 24 1.8 23 24 2.1 - - 2.5
Iron 0.06 0.04 30 0.44 0.30 -- -- - 0.04
Lead - - - - - 005U 002U - 001U
Magnesium 38 37 39 41 39 -- - - -
Manganese -- -- -- 0.00 0.00 -- -- -- 001U
Mercury - - - - - 0.002 U 0.003 0.002U 0.002U
Nickel -- -- -- -~ -- -- -- - --
Nitrate 4.6 6.6 1.2 - - -- 1.4 - 1.6
Potassium -- - 6.7 7.1 7.1 -- -- - --
Selenium - -- - - -- 001U 001U - 001U
Silica 36 34 39 37 37 - - - --
Silver -- -- -- -- -- 0.01 U 0.01 U -- 005U
Sodium -- - 55 53 54 -- -- - -
Sulfate 132 129 130 120 130 - - - 125
Thallium -- - -- -- -- - -- - -
Tin -- -- -- -- -- -- -- - --
Uranium -- - - -- - - -- -~ 0.0044
Vanadium -- -- -- -- -- -- - -- --
Zinc -- - - -- - - -- - 0.05

22792A/89MC114W/R13T.3-2 03-07-94(11:14am)/RPT/23

Sheet 1 of 2



i

H

ot

i

i

TABLE 3-2
(Concluded)

Sampling Date

3/66°  3/70°  5/712  4/75*  5/76° 11/78? 10/81? 12/81% 9/85°

TDS 465 469 474 463 479 - -- -- 478
pH (units) 7.8 7.8 75 7.6 -- -- -- - 7.80
Specific 740 708 735 725 -- -- -- -- --
Conductance
{(umhos)

! All concentrations are in milligrams per liter (mg/1)

2 Source: CH,M Hill, 1983

3 Source: Matotan and Associates, 1986

-- Not Analyzed

U Not Detected
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TABLE 3-3

INORGANIC, ION, AND GENERAL MINERAL CONCENTRATIONS! OF

GROUNDWATER SAMPLES FROM PRODUCTION WELL NO. 2
CANNON AFB, NEW MEXICO

Sampling Date

9/85? 86° 893 89°
Antimony - - - -
Arsenic 005U 001U 001U 001U
Barium 1.0U 02U -- 02U
Beryllium -- -- -- -
Cadmium 0.006 U 001U 001U 0.01 U
Chloride 61.5 -- -- -
Chromium 005U 005U 005U 005U
Copper 001U -- -- -
Cyanide 0.005 U -- -- --
Fluoride 24 - -- 2.24
0.07 -- - --
0.01 U 005U 0.005 U 0.005 U
Manganese 001U -- -- --
Mercury 0.002 U 0.001 U 0.001 U 0.001 U
1.5 -- 1.23 0.9
Selenium 001U 001 U 001U 001U
Silver 0.05 U 001U 001U 0.01 U
128 - - --
Thallium -- -- -- --
Tin -- -- -- --
Uranium 0.0062 - -- -
Vanadium - -- - -
Zinc 0.07 - - -
TDS 450 - - -
pH (units) 7.80 - - -
! All concentrations are in milligrams per liter (mg/1)
2 Source: Matotan and Associates, 1986
3 Source: Cannon AFB Analytical Data Sheets, 1986, 1989
- Not Analyzed
U Not Detected
22792A/89MC114W/RI3T 3-3 03-07-94(11:14am)/RPT/23 Sheet 1 of 1



TABLE 3-4

INORGANIC, ION, AND GENERAL MINERAL CONCENTRATIONS' OF
GROUNDWATER SAMPLES FROM PRODUCTION WELL NO. 3
CANNON AFB, NEW MEXICO

Sampling Date

9/85°
Antimony -
Arsenic 005U
Barium 1L.0U
Beryllium --
Cadmium 0.006 U
Chloride 46.5
Chromium 005U
Cobalt -
Copper 001U
Cyanide 0.005 U
Fluoride 24
Iron 0.11
Lead 001U
Manganese 001U
Mercury 0.002 U
Nickel -
Nitrate 14
Selenium 001U
Silver 005U
Sulfate 115
Thallium --
Tin --
Uranium 0.0036
Vanadium --
Zinc 0.09
TDS 388
pH (units) 7.87

All concentrations are in milligrams per liter (mg/1)
Source: Matotan and Associates, 1986

-- Not Analyzed
U Not Detected
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TABLE 3-5

INORGANIC, ION, AND GENERAL MINERAL CONCENTRATIONS' OF
GROUNDWATER SAMPLES FROM PRODUCTION WELL NO. 4
CANNON AFB, NEW MEXICO

Sampling Date

9/85*
Antimony -
Arsenic 005U
Barium 10U
Beryllium --
Cadmium 0.006 U
Chloride 58.5
Chromium 005U
Cobalt --
Copper 001U
Cyanide 0.005 U
Fluoride 22
Iron 0.09
Lead 0.01 U
Manganese 001U
Mercury 0.002 U
Nickel -
Nitrate 14
Selenium 001U
Silver 005U
Sulfate 125
Thallium -
Tin --
Uranium 0.0043
Vanadium --
Zinc 0.08
TDS 470
pH (units) 7.88

- Not Analyzed

Not Detected

All concentrations are in milligrams ger liter (mg/1)
Source: Matotan and Associates, 1986
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TABLE 3-6

INORGANIC, ION, AND GENERAL MINERAL CONCENTRATIONS' OF
GROUNDWATER SAMPLES FROM PRODUCTION WELL NO. 7

CANNON AFB, NEW MEXICO

Sampling Date

9/85% 86° 89° 89° 90’

Antimony -- - - - -
Arsenic 005U 001U 001U 0.01 U --
Barium 10U 02U 02U 02U --
Beryllium - -- - - -
Cadmium 0.006 U 001 U 0.01 U 001U --
Chloride 63.5 - -- - -
Chromium 0.05 U 0.05U 0.05U 005U --
Cobalt -- - -- - --
Copper 001U -- -- - -
Cyanide 0.005 U - - - -
Fluoride 2.6 -- -- - 2.0
Iron 0.08 -- -- - -
Lead 001U 005U 0.005 U 0.005 U -
Manganese 001U -- -- -- -
Mercury 0.002 U 0.001 U 0.001 U 0.001 U -
Nickel - - -- -- -
Nitrate 13 -- 1.21 1.25 --
Selenium 001U 001U 001U 0.01 U -
Silver 0.05 U 001U 001U 001U --
Sulfate 125 - - - -
Thallium -- -- - - -
Tin -- -- -- -- -
Uranium 0.0044 -- - - -
Vanadium -- - - - -
Zinc 0.06 - - - -
TDS 445 -- -- -- -
pH_(units) 7.95 - -- - -

! All concentrations are in milligrams per liter (mg/1)

2 Source: Matotan and Associafes, 1956

? Source: Cannon AFB Analytical Data Sheets, 1986, 1989, 1990

-- Not Analyzed

U Not Detected
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TABLE 3-7

INORGANIC, ION, AND GENERAL MINERAL CONCENTRATIONS' OF
GROUNDWATER SAMPLES FROM PRODUCTION WELL NO. 8
CANNON AFB, NEW MEXICO

Sampling Date

9/85° 86° 87 89° 89° 90°
Antimony - -- - - - -
Arsenic 0.05U 001U -- 0.01 U 0.01U -
Barium 1.0U 02U = 02U -- --
Beryllium -- -- -- - - --
Cadmium 0.006 U 0.01U -- 001U 001U --
Chloride 50.5 -- - - - .-
Chromium 005U 0.05 U - 005U 0.05U -
Cobalt -- -- - - -- --
Copper 001U -- -- - -- -
Cyanide 0.005 U -- -- - - -
Fluoride 23 -- -- -- -- 2.1
Iron 0.06 -- -- - - -
Lead 001U 0.005 U - 0.005 U 0.005 U -
Manganese 001U -- -- -- - -
Mercury 0.002 U 0.001 U -- 0.001 U 0001 U --
Nickel - - - - - -
Nitrate 1.4 -- 132 1.27 1.25 --
Selenium 001U 001U - 0.01 U 001U -
Silver 005U 001U - 001U 001U -
Sulfate 120 - - - - -
Thallium - - - - - -
Tin -- -- -- -- -- --
Uranium 0.0046 - - - - -
Vanadium -- -- -- - - -
Zinc 0.06 - - - - -
TDS 385 - - - - -
pH (units) 7.8 - -- - - -

All concentrations are in milligrams per liter (mg/1)
Source: Matotan and Associates, 1986
Source: Cannon AFB Analytical Data Sheets, 1986, 1987, 1989, 1990

- Not Analyzed
U Not Detected
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TABLE 3-8

INORGANIC CONCENTRATIONS' OF GROUNDWATER SAMPLES FROM
MONITORING WELL 113A, NORTHWEST OF LANDFILL NO. 5
CANNON AFB, NEW MEXICO

Sampling Date

86* 11/91°
Antimony -- 0.06 U
Arsenic 0.0060 0.005 U
Barium 0.074 0.029 1]
Beryllium -- 0.002 U
Cadmium ND 0.005 U
Chromium 0.001 001U
Cobalt - 001U
Copper ND 002U
Lead ND 0.005 U
Mercury 0.0004 0.0002 U
Nickel 0.032 0.04 U
Selenium ND 0.0049 J
Silver ND 001U
Thallium -- 0.01 UJ
Tin - 01U
Vanadium - 0.031
Zinc 0.015 0.0049 J
TDS - -
pH (units) -- --

3 Source: WCC, 1992

All concentrations are in milligrams per liter (mg/L)
Source: Cannon AFB Analytical Data Sheets, 1986

uJ Estimated as non-detect at the Contract Required Quantitation Limit
J Estimated value
U Not detected

- Not Analyzed
ND Not Detected
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TABLE 3-9

INORGANIC CONCENTRATIONS' OF GROUNDWATER SAMPLED FROM
MONITORING WELL 101E, NORTHWEST OF WASTEWATER LAGOONS
CANNON AFB, NEW MEXICO

Sampling Date

7/86 10/86* 11/91°

Antimony - - 0.06 U
Arsenic 001U 0.01 U 0.005 U
Barium 02U 02U 0.022]
Beryllium -- -- 0.002 U
Cadmium 0.01 U 0.01 U 0.005 U
Chromium 0.05U 0.05U ‘ 001U
Cobalt - - 001U
Copper -- -- 002U
Lead 0.02U 0.02U 0.005 U
Mercury 0.001 U 0.001 U 0.002 U
Nickel -- -- 0.04 U
Selenium 001U 001U 0.01 UJ
Silver 001U 001U 001U
Thallium -- -- 0.01 UJ
Tin -- -- 01U
Vanadium - -- 0.02
Zinc - - 0.0041 J
TDS -- - --
pH (units) - - -

! All concentrations are in milligrams per liter (mg/1)

2 Source: Cannon AFB Analytical Data Sheets, 1986

* Source: WCC, 1992

ulJ Estimated as non-detect at the Contract Required Quantitation Limit

J Estimated value

U Not detected

-- Not Analyzed
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TABLE 3-10

INORGANIC, ION, AND GENERAL MINERAL MINIMUM, MAXIMUM AND
MEAN CONCENTRATIONS' OF GROUNDWATER SAMPLES FROM
PRODUCTION WELLS NOS. 1,2, 3,4, 7,8
AND MONITORING WELLS 113A, 101E
CANNON AFB, NEW MEXICO

Minimum Maximum Mean MCL?
Antimony 0.06 U 0.06 U 0.06° 0.01/0.005°
Arsenic 0.005 U 005U 0.02° 0.051
Barium 0.022 0.2 0.50° 1.0
Beryllium 0.002 U 0.002 U 0.002° 0.01°
Cadmium 0.005 U 001U 0.0008° 0.005°
Chloride 42 63.5 522 250
Chromium 001U 0.001 0.04° 0.01
Cobalt 001U 001U 0.01° -
Copper 0.01 U 002U 0.012° 1.0*
Cyanide 0.005 U 0.005 U 0.005° 0.2
Fluoride 18 2.6 23 2
Lead 0.005 U 005U 0.015° 0.05
Manganese 0.00 0.01U 0.0075° 0.05
Mercury 0.0002 U 0.003 0.001° 0.002
Nickel 004 U 0.032 0.04° 1.0°
Nitrate 09 6.6 18 10.0
Selenium 0.01 UJ 0.0049 J 0.01° 0.05
Silver 001U 005U 0.02° 1.0°
Sulfate 115 132 125 250
Thallium 001U 001U 0.01° 0.022/0.001°
Tin 0.1U 01U 0.1° --°
Uranium 0.0036 0.0062 0.0046 5.0
Vanadium 0.02 0.031 0.026 -
Zinc 0.0041 ) 0.09 0.05 5.0
TDS 385 479 451 500
pH (units) 75 795 7.78 6.5-8.5
MCL Maximum contaminant level ¢ Secondary MCL in effect as of July 30, 1992
uJ Estimated as non-detect at the Contract Required ! Detection limits (using one times the value) were
Quantitation Limit also used to calculate means
J Estimated value - No primary or secondary MCL or proposed MCL
U Not detected as of March 1992

"~

All concentrations are in milligrams per liter
(mg/L). Values calculated from data in Tables 3-2
through 3-9.

Primary MCL in effect as of July 30, 1992
Proposed primary MCL
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4.0
SUMMARY

This report describes concentrations of naturally occurring chemical constituents in soil
and groundwater at Cannon AFB. The report focuses on inorganic constituents because
organic constituents are not considered to be naturally occurring. This report uses data
from 49 soil samples that were collected from off-site areas, along the sanitary sewer
line, west of Landfill No. 2, west of Landfill No. 25, and along the base perimeter.
Groundwater data were obtained from six Cannon AFB production wells and 2
upgradient monitoring wells which had been sampled periodically since 1986.
Information that was reviewed for this study included WCC RI and RFI reports (WCC
1992 and WCC 1993) and IRP/RI documents (CH2M Hill 1883, Radian Corporation
1986 and 1993, and Walk, Haydel &- Associates 1990). USGS and other reports on
regional soil and groundwater data were also reviewed. No field samples were collected
or analyzed for preparation of this report.

WCC chemical analytical data used for this report were validated during the RI/RFI
program. The data validation process consisted of data generation, reduction, and two
levels of quality control/quality assurance review, the first by the analytical laboratory
and the second through an independent validation review by WCC. Data from other
reports or sources used in this report may or may not have been through a validation
process.

This report describes apparent background levels at Cannon AFB, and uses data from

the referenced reports and sources. Future investigation programs may encounter
conditions that could result in revised background concentration ranges.
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