The S.M. Stoller Corporation Remedial Investigation/Feasibility Study

4.0 Nature and Extent of Affected Materials

In the 2004 RI/FS, which is incorporated by reference, Section 4 described the Site conditions as
they existed in 2003. This section now describes Site conditions after the halted 2004 remedial
action as the starting point, Site conditions during the 2006 Site characterization excavation
work, and current Site conditions as of April 2007. It includes the main Site final survey results
as well as the characterization of the stockpiles of contaminated soil. Characterization of the
flood plain and clay pits conducted in 2007 is also addressed.

Historical activities left deposits of mining research waste over a large portion of the Site. This
section characterizes the nature and extent of affected material on the Site. Contaminants of
concern include:

e Metals — Arsenic, lead, mercury, molybdenum, and vanadium
e Radionuclides — Radium, thorium, and uranium

4.1 Summary of Soil Characterization from 2004 RI/FS

The results of New Horizons Site characterization efforts were presented in Section 4 of the 2004
RI/FS. These are incorporated by reference. Summaries and maps of these data are presented in
Sections 3.1 and 3.6.1 of this report.

4.2 Applicable Regulatory Classification

A lengthy discussion of the applicable regulatory classification of Site soils was presented in
Section 4.1.11 of the 2004 RI/FS. The conclusion of this section was that the soil is “solid
waste” that may be disposed of at a solid waste disposal facility that can demonstrate the ability
to safely accept and dispose of the soil. The conclusion remains the same in this RI/FS. The
2004 discussion has been updated to include more recent events, and this update is included as
Appendix D.

4.3 2006 Site Characterization Results

As described in Section 3, 2006 characterization activities identified soil with radionuclides
and/or metals above tentative Site action levels, and these soils were excavated in incremental
layers and placed in onsite stockpiles to assist with determining extent of contamination. At the
conclusion of characterization activities, all contaminated soil was located in the stockpiles and
the material remaining at the main Site met cleanup action levels. This approach allowed
determination of the nature of the material (based on in-situ and stockpile sampling) and extent
of material (based on excavated or stockpile volume and final surveys showing the Site now
meets tentative Site action levels).

4.3.1 Nature of Impacted Soil

As described in Section 3.6.4, the 2006 Site characterization was conducted by sampling
materials and excavating soils with elevated metals and/or radionuclides above the tentative Site
action levels and transporting these materials to the onsite soil stockpiles. This characterization
effort was an iterative process where each area was resampled after excavation of material until
the tentative action levels were achieved. This section presents the results of the in-situ samples
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that were taken from material that was excavated and transported to the stockpiles after

sampling. This does not include samples taken from the stockpiles themselves. It supplements
the stockpile samples for determining the nature of affected materials. These sample results
demonstrate that only materials that exceeded the tentative Site action levels for radionuclides,
metals, or both were excavated and moved to the stockpiles. Appendix E includes laboratory

sample results from both the onsite and offsite laboratories.

43.1.1 Excavated Material Radionuclide Results

Thirty soil samples were submitted to the offsite laboratory for radionuclide analysis from

locations that were excavated and transported to Stockpile B (not including duplicates or

stockpile samples). Table 4-1 shows the results. The mean value for Ra-226 exceeded the
tentative Site cleanup level. It should be noted that some samples that did not exceed the action
levels for radionuclides were excavated because they exceeded a tentative action level for metals.

Table 4-1
Offsite Laboratory Radionuclide Results (pCi/g) Excavated Material
Lab Lab Lab Lab Lab Lab Lab Lab
Sample ID| Ra-226 Ra-228 Th-228 Th-230 Th-232 U-234 U-235 U-238
1 2.64 1.39 1.76 2.58 1.49 1.62 -0.17 1.6
2 7.13 2.1 10.3 5.45 11 3.69 -0.48 3.8
4 26.7 2.54 2.85 26.4 2.75 13.6 1.1 14.5
5 20.7 4.31 5.6 24.1 4.63 18.5 2 18.9
6 2.13 1.48 151 1.42 1.49 1.15 -0.61 1.11
11 2.79 1.25 1.34 2.21 1.29 1.86 0.4 2.05
12 7.2 1.57 1.29 4.47 1.22 3.88 0.6 3.78
13 8.6 1.67 2.3 7.3 2 3.64 -0.72 3.85
14 5.88 1.21 1.42 4.74 1.31 2.73 0.41 3.25
15 13.2 3.04 2.41 5.48 2.44 4.04 0 3.88
568 7.09 1.18 1.17 55 1.12 5.55 0.33 573
587 12.8 1.66 1.53 1.74 1.42 1.1 0.66 1.1
596 5.57 1.79 1.79 1.05 1.65 1.35 -0.61 1.25
610 40.7 1.36 1.7 251 1.69 1.13 0 1.1
622 14.1 2.1 2.21 3.49 2.1 2.55 0.58 2.65
738 8 1.55 15 5.54 1.28 6.05 0.34 6.3
749 7.6 2.85 2.71 8.1 2.44 3.75 0.15 4.09
759 3.85 3.09 2.91 3.18 2.92 3.49 0.32 3.48
768 18 3.33 3.21 194 3.27 14.4 0.74 14.6
798 3.56 1.69 1.29 2.15 1.28 2.22 0.095 2.13
832 5.56 1.17 1.33 5.09 1.3 4.59 0.22 5.15
842 17.8 1.6 1.31 9.2 1.32 9.8 0.5 9.6
871 111 1.08 1.26 7.9 1.44 5.02 0.15 5.02
895 43.7 2.76 3.08 88 2.95 26 1.09 27.6
912 4.58 4.56 4.19 3.38 3.53 2.62 -0.01 2.6
924 1.98 1.12 0.82 1.01 0.89 1.28 0.26 1.13
944 31.8 291 2.34 12.2 2.33 4.4 0.2 4.59
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Table 4-1
Offsite Laboratory Radionuclide Results (pCi/g) Excavated Material
Lab Lab Lab Lab Lab Lab Lab Lab
Sample ID| Ra-226 Ra-228 Th-228 Th-230 Th-232 U-234 U-235 U-238
956 14.4 2.03 1.81 84 1.84 3.94 0.2 3.76
989 14.4 2.77 2.02 9 1.85 5.67 1.2 5.57
1099 3.08 4.24 3.65 1.98 3.54 1.83 -0.01 1.74
Mean* 12.2 2.2 2.4 9.4 2.3 5.4 0.3 5.5
Std Dev. 11.0 1.0 1.8 16.1 19 5.7 0.6 6.0

* arithmetic mean

There were a total of 635 soil samples of excavated material with onsite Nal data (not including
duplicates or stockpile samples). Table 4-2 shows the results and to which stockpile the material
was excavated.

Table 4-2
Onsite Field Laboratory Nal Ra-226 Results Excavated Material

Onsite Nal Data
Excavated to Number of Range Nal Mean* Standard
Stockpile Samples (pCilg) (pCilg) Deviation
To Stockpile A 2 151 -733 442.0 4115
To Stockpile B 633 2-532 18.8 41.1

* arithmetic mean

4.3.1.2

Excavated Material Metals Results

A total of 45 soil samples were sent to the offsite laboratory for metals analysis from in-situ soils
that were excavated (not including duplicates or stockpile samples). As shown in Table 4-3, the
mean values for arsenic and lead both exceeded the Site cleanup levels. As noted above, some
samples that did not exceed the tentative action levels for metals were excavated because they
exceeded an action level for radionuclides.

Table 4-3
Offsite Laboratory Metals Results (mg/kg) Excavated Material
Lab
Sample ID Lab Arsenic Lab Lead Lab Mercury | Molybdenum |Lab Vanadium
1 18 78 34 24 43
2 21 150 0.99 13 49
4 37 200 0.54 16 58
5 26 150 0.53 25 57
6 12 41 0.24 4 36
11 45 330 1.3 9.3 38
12 230 1,300 3.9 22 40
13 56 1,400 2.7 23 42
14 28 810 12 24 70
15 27 210 21 31 41
33 45 320 3.1 190 35
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Table 4-3
Offsite Laboratory Metals Results (mg/kg) Excavated Material
Lab
Sample ID Lab Arsenic Lab Lead Lab Mercury | Molybdenum |Lab Vanadium
36 29 520 1.9 60 39
39 120 380 3.5 61 25
44 43 240 3.5 190 37
46 47 290 2.7 100 56
47 29 240 5.2 55 37
48 52 120 1.8 1,900 29
49 59 210 2.5 500 42
50 43 150 0.93 23 45
51 33 110 0.3 7.2 40
52 55 35 0.4 2.8 29
53 51 230 3.1 48 87
54 27 180 0.88 32 51
450 12 99 3.4 15 44
503 8.3 120 15 3.8 36
568 39 330 2.8 6.1 66
587 20 65 0.9 60 47
596 4.1 13 0.23 5.2 22
610 13 150 0.97 120 65
622 11 81 1.6 13 55
738 24 300 2.6 17 45
749 14 140 2.3 24 48
759 5.6 38 0.1 1.7 30
768 9.3 79 2.8 18 94
798 23 1,100 0.45 6 83
832 320 11,000 11 66 45
842 21 450 4.4 25 46
871 26 420 21 5.2 25
895 9.2 87 0.27 21 30
912 7.5 110 0.3 2.8 38
924 18 99 0.23 3.5 15
944 49 650 2.4 150 16
956 23 640 2.8 70 28
989 61 250 1.2 28 53
1099 4.6 33 0.045 1.3 28
Mean* 40.1 532.2 2.3 894 441
Std deviation 56.2 1627.2 2.4 288.2 17.1

* Arithmetic mean

There were a total of 625 soil samples of excavated material with field XRF data (not including
duplicates or stockpile samples). Raw XRF data were adjusted for bias (see instrument
correlation summary), and results reported as less than the level of detection (<LOD) were
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replaced with the lowest observed field XRF reading (also corrected for bias). Table 4-4 shows
that the mean values for arsenic and lead both exceeded the Site cleanup levels.

Table 4-4
Field XRF Metals Results (mg/kg) Excavated Material

Standard Tentative Site

Metal XRF Data Range XRF Mean* Deviation Action Level
Arsenic 7-3,694 90.8 267.9 39
Lead 19-119,710 1372.8 5,568.3 400
Mercury 9.5-884 17.4 46.8 23
Molybdenum 15-38,321 122.2 1,538.4 390
Vanadium 40 — 4,927 89.2 237.1 550

* Arithmetic mean

4.3.2 Radionuclide Extent

After excavation of soils that exceeded tentative Site action levels, a final gamma surface soil
survey was conducted to ensure no areas with elevated activity remained on the Site. To support
this survey, final confirmatory sampling was completed following the guidelines in MARSSIM
and using the Visual Sampling Plan software.

Fifty-four of the CSMRI soil samples sent to the offsite laboratory (Paragon Analytics) were
from sample locations that were not excavated, and thus form part of the basis for the final status
survey. This sample set includes 46 samples plus 8 duplicates. These samples were evaluated
using EPA’s Methods for Evaluating the Attainment of Cleanup Standards, Volume 1: Soils and
Solid Media (EPA 1989). Statistical tests were applied in accordance with Chapter 6 of the
referenced document, Determining Whether the Mean Concentration of the site is Less Than a
Cleanup Standard, Equation 6.8, Computing the Upper One-sided Confidence Limit.

Upper One-Sided Confidence Limit pyg = X+ ti_g.dr S

Jn

Where: X =mean level of contamination
s = standard deviation
o = desired false positive rate (the probability that the sample area will be declared to be
clean when it is actually dirty), set at 0.05 for CSMRI
df = degrees of freedom, equal to n-1
n = final sample size (i.e., the number of data values available for statistical analysis)
t1o.ar = value from Appendix A in referenced EPA document, Table A-1 of t for selected
alpha and degrees of freedom

Table 4-5 shows the results of this statistical test for the radioisotopes of concern at the Site. All
computed values are below the tentative Site action levels, thus we can conclude that the Site
meets the cleanup standards based on the offsite laboratory results.
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Table 4-5
CSMRI Radionuclide Statistics Summary

= Tentative Site
Mean (X) Standard Upper One-Sided Action Level
Radioisotope (pCilg) Deviation (s) | Confidence Limit (pCilg)
Ra-226 3.52 2.28 4.09 4.14
Ra-228 1.95 0.66 2.10 4.6
Th-228 1.88 0.60 2.02 6.47
Th-230 2.27 1.75 2.66 11.53
Th-232 1.76 0.58 1.89 3.88
U-234 2.08 1.84 2.50 254.9
U-235 0.24 0.33 0.32 4.97
U-238 2.14 1.91 2.58 21.8

The main Site was divided into four survey units in accordance with MARSSIM criteria. At the
end of the excavation activities, all Class 1 material had been moved to either Stockpile A or B,
and the remainder of the Site was classified as a Class 2 area. The maximum size of a Class 2
area is 10,000 square meters. Therefore, the Site required a minimum of three survey units; four
survey units were used based on Site topography. Figure 4-1 shows the location of the four
survey units, labeled as Zones 1 through 4.

Table 4-6 shows Ra-226 by survey unit (Zones 1 through 4) using all non-excavated field
laboratory Nal data points and using field laboratory plus offsite laboratory samples. The data
are also shown on Figure 4-2. The survey identified two locations in Zone 2 with elevated
activity that were adjacent to sanitary sewer lines and could not be excavated and one location
with elevated activity at the edge of a steep slope. However, these three elevated data points
were included in the calculations of mean, standard deviation, and upper one-sided confidence
limits, demonstrating that the Site cleanup criteria have been achieved.

Table 4-6
CSMRI Ra-226 Statistics by Survey Unit
Zone and Sample Mean Standard No. of Upper One-sided
Population (pCi/g) Deviation [samples (n)| Confidence Limit
Zone 1 all field samples 3.58 0.96 79 3.76
Zone 1 field plus lab samples 3.48 1.06 79 3.68
Zone 2 all field samples 3.89 1.70 140 4.13
Zone 2 field plus lab samples 3.88 1.87 140 414
Zone 3 all field samples 3.35 1.46 112 3.58
Zone 3 field plus lab samples 3.38 1.59 112 3.63
Zone 4 all field samples 3.63 1.27 81 3.87
Zone 4 field plus lab samples 3.56 1.47 82 3.83

Notes:

1. Duplicate samples were not included in the mean and standard deviation calculations.

2. All field samples means all non-excavated field measurements were included in calculation of the mean and standard deviation.

3. Field plus lab samples means all non-excavated field measurements were included except at locations where a sample was sent to the
lab, the field value was replaced with the Ra-226 lab value for calculating the mean and standard deviation.

4. Two locations in zone 2 could not be excavated due to sewer line proximity. These were included in the mean and standard deviation.
Sample 909 measured 17 pCi/g and sample 976 measured 11 pCi/g.
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4.3.3 Metals Extent

Fifty-three of the CSMRI soil samples sent to the offsite laboratory (Paragon Analytics) for
metals analysis were from sample locations that were not excavated, and thus form part of the
basis for the final status survey. These samples were evaluated using EPA’s Methods for
Evaluating the Attainment of Cleanup Standards, Volume 1: Soils and Solid Media (EPA 1989).
Statistical tests were applied in accordance with Chapter 6, Determining Whether the Mean
Concentration of the site is Less Than a Cleanup Standard, Equation 6.8, Computing the Upper
One-sided Confidence Limit.

Upper One-Sided Confidence Limit pyg = X+ ti_g.dr S
n
Where: X =mean level of contamination
s = standard deviation
o = desired false positive rate (the probability that the sample area will be declared to be
clean when it is actually dirty), set at 0.05
df = degrees of freedom, equal to n-1
n = final sample size (i.e., the number of data values available for statistical analysis)
ti.oar = value from Appendix A in referenced EPA document, Table A-1 of t for selected
alpha and degrees of freedom

Table 4-7 shows the results of this statistical test for the metals of concern at the Site. All
computed values are below the tentative Site action levels, thus we can conclude that the Site
meets the cleanup standards based on the offsite laboratory results.

Table 4-7
CSMRI Metals Confirmatory Samples Statistics Summary
= Tentative Site
Mean (X) Standard Upper One-Sided Action Level
Metal (ppm) Deviation (s) Confidence Limit (ppm)

Arsenic 14.8 20.2 194 39
Lead 99.5 121.1 127.4 400
Mercury 0.6 0.9 0.8 23
Molybdenum 6.6 6.0 8.0 390
Vanadium 32.0 9.2 34.2 550

Table 4-8 shows the metals by survey unit (Zones 1 through 4) using all non-excavated field
XRF data points (corrected for bias relative to the laboratory). For XRF data points that were
below the instrument detection limit, the detection limit was used, which was based on the
lowest observed XRF reading for each metal (corrected for instrument bias). For example, the
lowest observed arsenic XRF reading was 5.55 ppm, and the instrument bias was 1.3; therefore,
a value of 7 was used for data points reported as <LOD. The cited EPA guidance document
recommends using the detection limit (rather than one-half the detection limit, as is often used)
for simplicity and because it errs conservatively in favor of health and environmental protection.

4. Nature and Extent of Affected Materials 4-7 May 2007



The S.M. Stoller Corporation Remedial Investigation/Feasibility Study

Table 4-8
CSMRI Metals Confirmatory Samples Statistics by Survey Unit
Tentative
Zone and Mean Standard [ Number of | Upper One-sided | Site Action

Constituent (ppm) Deviation | Samples (n) | Confidence Limit Level

Zone 1 As 13.24 9.56 79 15.03 39
Pb 169.08 135.77 79 194.55 400

Hg 9.51 2.45 79 9.97 23

Mo 28.80 34.45 79 35.26 390

\Y 59.02 22.74 79 63.29 550

Zone 2 As 15.41 15.19 138 17.55 39
Pb 155.40 139.20 138 175.00 400

Hg 10.35 4.31 138 10.96 23

Mo 18.27 5.50 138 19.04 390

\Y 58.65 30.11 138 62.89 550

Zone 3 As 15.68 16.87 110 18.35 39
Pb 208.59 213.65 110 242.41 400

Hg 10.50 4.82 110 11.26 23

Mo 23.32 16.85 110 25.99 390

\Y 51.38 16.44 110 53.98 550

Zone 4 As 10.64 7.12 77 12.00 39
Pb 107.08 73.70 77 121.09 400

Hg 9.82 1.33 77 10.07 23

Mo 27.80 28.65 77 33.37 390

\Y 61.99 50.81 71 72.05 550

Notes:

1. Duplicate samples were not included in the mean and standard deviation calculations.

2. All non-excavated field XRF measurements were included in calculation of the mean and standard deviation. Raw XRF results were
corrected for XRF bias as described in Section 3.4.3.2.

3. Only Zone 4 would have met the arsenic action level under the 2004 RI/FS

The following figures present these data.

Figure 4-3 Final Arsenic confirmatory sample results
Figure 4-4 Final Lead confirmatory sample results

Figure 4-5 Final Mercury confirmatory sample results
Figure 4-6 Final Molybdenum confirmatory sample results
Figure 4-7 Final Vanadium confirmatory sample results

4.3.4 CSMRI Mercury Speciation by Sequential Extraction

At the request of CDPHE, four soil samples were submitted to an offsite laboratory to determine
mercury speciation. The tentative Site action level for total mercury was set at 23 ppm in the
approved Site Characterization Work Plan. In the 2004 ROD, the Site action level was listed as
1.1 ppm for elemental mercury and 23 ppm for mercury compounds. The goal of this analysis
was to determine the nature of the mercury at the Site.

Mercury in environmental samples such as soil and groundwater is typically measured as total
mercury after acid digestion. However, mercury compounds differ greatly in their toxicity and
environmental mobility. Thus, total mercury is a poor indicator of the toxicological and
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environmental hazard associated with mercury-contaminated sites. The sequential extraction
method of mercury speciation is designed to separate a mixture of mercury compounds into five
behavioral classes, including water soluble, “stomach acid” soluble, organo-chelated, elemental
(metallic) mercury, and mercuric sulfide (cinnabar). Table 4-9 provides a description of the five

stages of sequential extraction.

Table 4-9

Sequential Extraction Method Summary

Fraction Extractant Description Typical Compounds
F1 DI water Water soluble HgCl,, HgSO,

F2 pH 2 HCI/HOACc “Stomach acid” HgO

F3 1IN KOH Organo complexed Hg-humics, Hg,Cl»

F4 12N HNO; Strong complexed Mineral lattice, Hg2Cl,, Hg0
F5 Aqua regia (HCI, HNO3) Cinnabar HgsS, HgSe, HgAu

Four soil samples were submitted to Battelle Marine Sciences Laboratory on September 11,
2006, for mercury speciation analysis. A total mercury analysis was also run as a comparison by
cold vapor atomic absorption using EPA Method 245.5. Table 4-10 presents the results.

Table 4-10
Sample Results (ng/g)

Sum
Sum of Frac/

Sample F1 F2 F3 F4 F5 Fractions | Total Hg | Total Hg
1193-r1 | 0.0072 0.0007 0.0870 0.3642 1.2310 1.690 0.240 704%
1193-r2 | 0.0051 0.0008 0.0930 0.1049 0.0021 0.206 0.242 85%
1194 0.0010 0.0005 0.0405 0.0265 0.0080 0.076 0.073 104%
1195 0.0091 0.0006 0.0824 1.7980 0.1960 2.086 1.815 115%
1196 0.0022 0.0011 0.0508 0.0829 0.0132 0.150 0.154 98%

The samples were extracted following the sequential extraction procedure of Bloom et al., 2003.
One sample, 1193, was run in duplicate, and it was noted that the replicate precision was poor;
therefore, the samples were re-extracted and re-analyzed. The replicate precision was still poor
for sample 1193, but the replication between the two extractions for the other three samples was
good, indicating that the sample randomly chosen for replication is not homogeneous while the
other three are. The locations for these samples are shown on Figure 4-8.

The results presented above indicate that on average, about 50 percent of the total mercury is in
the fraction containing elemental mercury (Fraction F4). The tentative Site action level for total
mercury was set at 23 ppm in the approved Characterization Work Plan, and the previous action
level of 1.1 ppm for elemental mercury found in the ROD was not included, due to the high cost
of the laboratory speciation method for this element. However, a review of the laboratory total
mercury data (presented in Table 4-7 for non-excavated sample locations and in Tables 4-15 and
4-16 for excavated sample locations) shows that the majority of the excavated locations (70
percent) had total mercury values greater than 1.1 ppm and the majority of the non-excavated
locations (86 percent) had total mercury values less than or equal to 1.1 ppm.
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4.3.5 Trench Sample Results

At the request of CDPHE, eleven 3-foot-deep trenches were dug in areas of the Site that had not
required remediation based on radionuclide and metals sampling to demonstrate that
contaminated material was not present at depth. The results of this sampling are shown in Table
4-11. One arsenic reading was above the tentative Site action level, but this sample result was
included in the Zone 4 data presented in Tables 4-7 and 4-8, and the mean and 95% UCL for
arsenic are well below the Site action level. Locations of these trenches are shown in Figure 4-9.

Table 4-11
Trench Sample Results
Onsite XRF Corrected Field Data (ppm)
Lab Nal
Sample ID | (pCil/g) Notes As Pb Hg Mo \

1046 3 trench by N fence 7 43.4 9.5 15 40
1047 4 dup 1046 7 37.7 9.5 15 71.0
1048 4 trench far NW road 7 141.9 9.5 15 63.4
1052 3 trench by stockpile C 17.4 24.2 9.5 15 40
1053 3 dup 1052 17.4 24.2 9.5 15 40
1069 5 trench far east end 49.6 164.2 9.5 48.2 389.9
1070 4 trench mid east end 7 66.7 9.5 15 40
1084 2 trench in road 7 33.4 9.5 15 40
1085 2 trench by equip. parking 12.4 19.0 9.5 15 40
1086 2 trench site of big dirt pile 7 121.6 9.5 15 40
1087 2 trench by gate w of trailer 7 33.6 9.5 15 40
1088 4 trench by N fence 7 296.0 9.5 17.0 60.3
1089 2 trench by S fence 17.2 82.5 14.8 18.9 57.2

4.3.6 Stockpile Sampling Results

Two soil stockpiles were established for excavated materials: Stockpile A contains material
from locations identified by New Horizons as having over 100 pCi/g total activity and contains
approximately 200 cubic yards of material. Stockpile B contains the majority of the excavated
material (less than 100 pCi/g total activity) and contains approximately 12,500 cubic yards of
material. The 12,500-cubic-yard estimate is based on truckloads placed in the pile (uncompacted
yards). A survey of the pile after all loads were placed in the pile and the pile was repeatedly
traversed by a dozer, indicated 9,700 compacted cubic yards. Figure 2-1 in Section 2 of this
RI/FS showed the location of the stockpiles relative to Site features.

The two stockpiles were sampled and analyzed for waste acceptance criteria purposes for the
remedy. Table 4-12 shows the sample numbers, sample locations, and the Ra-226 data from
both the field laboratory Nal and the offsite laboratory. As described in Section 3.6.4.8,
composite samples were collected from five random points on Stockpile B corresponding with
each 500-cubic-yard interval, which was the working face or top of the pile at the time the
sample was collected.
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Table 4-12
Stockpile Sample Summary
Field Offsite
Laboratory Laboratory Stockpile
Sample Nal Ra-226 Interval
Date Sample ID (pCilg) (pCilg) Location (cubic yards)
14-Jun-06 21 4 5.25 Stockpile B 0-05K
15-Jun-06 22 8 11.6 Stockpile B 05-1K
20-Jun-06 23 6 7.7 Stockpile B 1-15K
22-Jun-06 31 6 8.5 Stockpile B 15-2K
23-Jun-06 38 4 7.08 Stockpile B 2-25K
5-Jul-06 200 3 5.82 Stockpile B 25-3K
5-Jul-06 201 7 12.8 Stockpile B 3-35K
5-Jul-06 202 9 15.3 Stockpile B 3.5-4K
7-Jul-06 311 6 8.2 Stockpile B 4-45K
7-Jul-06 312 6 10.3 Stockpile B 45-5K
7-Jul-06 313 7 8.9 Stockpile B 5-55K
8-Jul-06 344 16 39.6 Stockpile B 55-6K
12-Jul-06 496 4 6.32 Stockpile B 6-65K
14-Jul-06 557 5 4.77 Stockpile B 6.5-7K
17-Jul-06 637 10 13.8 Stockpile B 7-75K
17-Jul-06 638 4 11.2 Stockpile B 75-8K
21-Jul-06 884 20 40.9 Stockpile B 8-85K
21-Jul-06 885 9 18 Stockpile B 85-9K
21-Jul-06 886 10 23.3 Stockpile B 9-95K
26-Jul-06 964 7 9.7 Stockpile B 9.5-10K
26-Jul-06 965 8 10.6 Stockpile B 10-10.5K
26-Jul-06 966 9 19.2 Stockpile B 10.5-11K
28-Jul-06 1025 10 16.6 Stockpile B 11-115K
2-Aug-06 1129 16 12.8 Stockpile B 11.5-12K
2-Aug-06 1130 6 10.5 Stockpile B 12-125K
2-Aug-06 | 1131(dup 1130) 8 9.6 Stockpile B 12-125K
26-Jun-06 43 27 39.5 Stockpile A NA
7-Aug-06 1187 50 130 Stockpile A NA
21-Feb-07 1238 N/A 46 Stockpile A NA

Tables 4-13 and 4-14 provide summaries of offsite laboratory radionuclide results for Stockpiles
A and B, respectively.
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Table 4-13
Stockpile A Laboratory Results — Radionuclides
(all values in pCi/g)

Sample ID | Ra-226 Ra-228 Th-228 Th-230 Th-232 U-234 U-235 U-238
43 39.5 3.21 2.7 39.3 2.53 50.5 2.87 50.4
1187 130 2.06 1.76 36.4 1.62 31.6 3.6 32.1

1238 46 NA NA NA NA NA NA NA
Mean 71.83 2.64 2.23 37.85 2.08 41.05 3.24 41.25
Std Dev 50.48 0.81 0.66 2.05 0.64 13.36 0.52 12.94
Geo Mean 61.82 2.57 2.18 37.82 2.02 39.95 3.21 40.22

Table 4-14
Stockpile B Laboratory Results — Radionuclides
(all values in pCi/g)

Sample ID | Ra-226 Ra-228 Th-228 Th-230 Th-232 U-234 U-235 U-238
21 5.25 1.7 1.44 3.15 1.41 25 0.07 2.53

22 11.6 2.23 2.06 14.8 1.9 7.3 1.19 7.4

23 7.7 2.13 2.09 5.26 1.85 5.55 0.6 5.42

31 8.5 2.04 1.59 4.56 1.39 2.56 0.46 2.53

38 7.08 1.32 1.36 5.73 1.24 4.41 0.19 4.76
200 5.82 1.2 1.53 4.87 1.41 3.79 0.24 3.74
201 12.8 2.63 2.32 7.7 2.03 5.24 0.9 5.14

202 15.3 3.08 2.27 10.2 2.28 7.8 0.64 8.4
311 8.2 1.75 1.53 5.77 1.27 4.65 0.85 4.33
312 10.3 2.22 2.25 7.9 1.94 5.66 1 5.59
313 8.9 2.02 1.81 8 1.58 5.58 0.72 5.77

344 39.6 2.61 2.32 14.9 21 7.3 0.72 7.9
496 6.32 1.85 1.67 4.9 1.54 3.04 -0.1 2.89
557 4.77 241 2.28 3.52 1.96 5.36 -0.16 5.45
637 13.8 2.01 1.8 28.7 1.67 171 0.91 18.5

638 11.2 1.72 1.79 12.5 1.63 8.1 0.4 8.4
884 40.9 2.07 2.61 16.1 2.52 11.7 19 11.7
885 18 2.03 1.99 5.06 1.89 5.2 0.39 5.49
886 23.3 3.42 3.8 7.5 3.69 10.2 1.4 10.4
964 9.7 2.72 2.2 7.4 2.15 15.3 0.93 15.7
965 10.6 1.97 2.15 8.9 1.96 27.2 1.9 27.5

966 19.2 3.31 2.62 8.8 2.32 8.8 0.9 9.1
1025 16.6 1.8 1.96 14.9 1.82 104 0 111
1129 12.8 2.52 251 10.3 231 16 15 16.9

1130 10.5 2.42 2.23 7.1 2.02 5.9 0.54 6
1131 9.6 2.52 2.33 7.7 2.26 6.5 0.6 7

Mean 13.55 2.21 2.09 9.14 1.92 8.27 0.72 8.51
Std Dev 9.24 0.55 0.51 554 0.51 5.64 0.56 5.86
Geo Mean 11.51 2.14 2.03 7.94 1.86 6.91 0.67 7.05

Notes: NA = Not Analyzed
Mean, standard deviation, and geometric mean did not include sample 1131, which was a duplicate of 1130.
Geometric Mean of U235 did not include the negative and zero values
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Tables 4-15 and 4-16 provide summaries of offsite laboratory metals results for Stockpiles A and
B, respectively.

Table 4-15
Stockpile A Laboratory Metals Results
(all values in mg/kg)
Sample ID Arsenic Lead Mercury Molybdenum Vanadium
43 0.1 0.03 0.002 26 140
1187 77 1700 6.4 46 33
Mean 38.55 850.02 3.201 36 86.5
Std Dev 54.38 1202.06 4.52 14.14 75.66
Geo Mean 2.77 7.14 0.11 34.58 67.97
Table 4-16
Stockpile B Laboratory Metals Results
(all values in mg/kg)
Sample ID Arsenic Lead Mercury Molybdenum Vanadium
21 27 120 1 31 40
22 54 460 0.97 21 37
23 35 150 1.1 7.8 35
31 13 1400 5.5 27 34
38 30 1500 6.6 24 41
200 120 1200 4.4 25 36
201 23 240 4.5 38 47
202 24 430 4.1 20 50
311 22 330 4.1 15 31
312 63 280 6.5 28 44
313 15 190 2.1 21 38
344 54 850 2.5 57 39
496 17 180 1.3 6 32
557 13 90 0.39 8.1 30
637 44 2300 6.6 24 27
638 58 770 4.3 2200 37
884 33 1600 9.5 25 47
885 19 210 2.2 45 44
886 15 210 2.3 34 38
964 16 210 5.3 15 46
965 20 190 2.8 24 41
966 15 130 7.2 12 35
1025 44 3.5 10 66 42
1129 26 290 2.1 49 27
1130 24 190 4.1 28 29
1131 (dup 1130) 27 270 3.4 25 31
Mean 33.3 494.7 4.3 137.0 38.0
Std Deviation 25.6 585.9 2.6 485.8 7.1
Geo Mean 27.28 268.32 3.49 30.08 37.35

Notes:
The mean and standard deviation did not include sample 1131, which was a duplicate of 1130.
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