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1. Introduction and Background

This document presents the results of a soil borrow investigation performed at a parcel of
land owned by Atlantic Richfield, historically referred to as the Beck Ranch. The property
consists of 343 acres of primarily pivot-irrigated cropland that is located on the eastern foot
slopes of the Flint Creek Range, approximately 3 miles south-southwest of Deer Lodge,
Montana, in sections 18 and 19 of Township 7 North, Range 9 West (Figure 1). A previous
investigation performed by Pioneer Technical Services of Butte for Atlantic Richfield
Company (2003), indicated that the project contains loamy soils generally suitable for use as
cover soil in the Clark Fork River Operable Unit (CFROU).

The objectives of the soil borrow investigation were to characterize the physical and
chemical characteristics of the soil material relative to the cover soil criteria for the CFROU
and to develop estimates of salvageable volume based on these criteria. Additionally, a
simple cost-benefit analysis is provided comparing the use of A and B horizon soils amended
with various amounts of compost to achieve required cover soil organic matter content
requirements. Recommendations regarding the use of cover soil and compost for
remediation of specific material types (i.e. exposed tailings) and flood plain areas (i.e.
upland; riparian/riparian corridor) referred to on the Record of Decision (ROD) are also
provided.

Between July 21 and 23, 2008, 29 soil tests pits were excavated to depths between 11 and 17
feet using a CAT 320C tracked excavator provided by Wasley Excavation of Butte, Montana
(Figure 2). Each soil pit was described in general accordance with Natural Resource and
Conservation Service (NRCS) protocol and individual horizons within the pit were identified.
Physical characteristics and observations recorded included color, horizon thickness and
boundary, hand texture, visual estimate of coarse fragment content (> 4 inch diameter),
structure, consistency, effervescence and root occurrence. A detailed account of the
procedures used to describe soil pits and collect and analyze samples can be found in the
Sampling and Analysis Plan (SAP) for the Beck Ranch Soil Borrow Investigation (MDEQ
2008). Although described in the SAP, acid-base accounting was not performed on any
samples.

In addition to soil pit descriptions, 42 soil samples (excluding QA/QC samples) were
collected from 14 test pits for laboratory analysis of physical and chemical characteristics
(Tables 1 and 2). The majority of samples were collected from specific horizons within a test
pit and no samples were composted between pits. A limited number of samples were
collected from either combined horizons and within a specific portion of a horizon to
compare with results of individual horizon samples. This was done to determine if organic
matter and arsenic levels were consistent throughout A horizon samples or were limited to
the upper portions of the horizon; and to compare analytical results for combined horizon
samples with mean values calculated from individual horizon values. Two samples of a fine-
grained alluvial material observed at depth in several pits were also collected. Not all
samples were analyzed for all parameters. Analyses were performed by Northern Analytical
Laboratories of Billings, Montana.
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2. Findings and Results

Overall, there is adequate volume of chemically and physically suitable soil material
available to address the anticipated needs associated with excavation and cover soil use in
exposed tailings (upland and riparian) and riparian corridor areas in the CFROU, based
on the information provided in the Record of Decision and the assumptions made in this
report. Compost addition to some soil will be required to meet organic matter cover soil
criteria. Some A horizon samples had arsenic concentrations (maximum value 39 mg/kg)
above the cover soil criteria threshold (30 mg/kg), although the mean A horizon value
was 29.4 mg/kg. The distribution of arsenic concentrations will affect cover soil salvage
operations, use and costs and should be considered in determining the suitability of the
site for cover soil borrow. Results are discussed in detail in the following subsections.

2.1. Soil Types and Distribution

The NRCS soil map of the project area shows the dominant soils in the area are the Con
loam, Varney-Con loams, and Sixbeacon gravelly loam, with the former comprising
approximately 75 % percent of total area. The Con and Sixbeacon series are classified as
Aridic Haplustolls while the Varney series is a Calcidic Argiustoll. All soils are
calcareous, have similar textures (loams) and parent material (alluvium), appreciable
coarse fragment content and have formed on alluvial fans. The soils encountered during
the site investigation generally confirmed these characteristics. NRCS soil information is
presented in Appendix A.

The distribution of soils and alluvial materials at the project site are depicted in two
ways; typifying soil pedon descriptions (Appendix B) and fence diagrams (Figures 3a
through 3e). The former represent typical vertical soil sequences within a pit and have
more detail on the description of soil physical characteristics and distinct horizons and
subhorizons than the latter. The fence diagrams, created using Autodesk Civil 3D, depict
the distribution of soil and alluvium across the site and group horizons and materials
based on similar physical characteristics and potential salvageability and use. By
necessity, the lateral extent of material between pits is interpolated when the material is
present in one pit and absent in an adjacent pit. Photographs of representative test pits
are presented in Appendix C.

Soils in the project area consist primarily of a 7 to 14 inch loam to sandy loam surface
horizon (A), beneath which lie sandy loam to sandy clay loam B subhorizons (diagnostic
horizons Bt, Bk) between 16 and 38 inches thick, cumulatively. For the purposes of this
document, the B horizon is discussed as a single horizon. Structure in the A and B
horizons is typically moderate to strong, medium to coarse subangular blocky (sometimes
breaking to granular), with the compacting effects of plowing and harvesting often
evident in the B horizon. The B horizon (and subhorizons) is strongly reactive
(calcareous). Both the A and B horizons are present across the site and typically contain
<15 % fine to medium sized gravel (< 1 inch diameter; visual estimation), except in the
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northern and western portion of section 19 and most of section 18, where coarse fragment
content and size increase in these horizons. The C horizon is between approximately 6
and 24 inches thick and typically comprised of fine to coarse sandy loam with weak to
moderate medium subangular blocky to massive structure.

The basal boundary of the C horizon is gradual to diffuse and grades downward into
discontinuous, interbedded layers of mixed alluvium (MA) ranging from fine sands to
coarse sandy gravel and cobbles, which are often stratified. Gravel and cobble content in
this material varies widely within individual “beds” and between pits, ranging from
approximately 15 to 50 %. This is typical of alluvial fans and results in variations
between materials at depth across the site. For this reason, it is not feasible to delineate
or salvage separately the C horizon or interbedded units into which it grades.

Material immediately beneath the B horizon containing < 25 % gravel and cobbles is
classified as C/MA due to the difficulty in determining a clear boundary between the C
horizon and underlying alluvium. It is typically moderately to strongly reactive to acid
and is generally salvageable. Material with a gravel and cobble content between
approximately 15 and 50%, with a fine fraction dominated by sands and strong evidence
of stratification, is referred to solely as MA, and differs from C/MA primarily in the
amount and size of coarse fragments and degree of stratification and interbeddedness.
This material is generally not salvageable for use as cover soil. Where possible, distinct
gravel/cobble lenses (G) and fine textured alluvium (FA), present at depth beneath
several pits, were identified separately (Figures 3a through 3e). Generally, gravel and
cobble content and the presence of distinct sandy gravel lenses increase to the north and
west in the project area. FA material was typically massive and moderately reactive to
acid in the field.

At the approximate boundary between sections 18 and 19, the slope breaks to the north
toward Powel Creek (Figure 2). Observations from 4 test pits and on the ground surface
in this area confirmed the findings of an earlier investigation by ARCO (2003) that gravel
and cobbles are present in a relatively high percentage at and/or near the surface. A
visual inspection of the pits in this area by MDEQ personnel during the investigation
concurred with these findings; as a result MDEQ indicated that the focus of the
investigation should be on the gentle east-facing slopes in section 19. For this reason,
material from this area was not considered for primary salvage. The distribution of soil
horizons and alluvium as they relate to salvageability and volumes is discussed in section
3.

2.2. Analytical Results

Representative samples from various soil horizons and alluvium were analyzed for the
parameters to which the CFROU general fill and backfill criteria apply (Table 3). B
horizon samples represented a composite of B subhorizons (i.e. Bt and Bk composited).
Not all samples were analyzed for all parameters. The number of samples and analyses
performed are summarized in Tables 1 and 3.
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With the exception of organic matter content, there were no chemical or physical
limitations to the use of B horizon material for cover soil. Two of 5 samples collected at
depth in the C/MA material had elevated (< 5.5 dS/cm) Specific Conductivity values,
with a single sample exhibiting a loamy sand texture. All other chemical (except organic
matter content) and physical criteria were below threshold values for cover soil use.

Five of 14 samples from the A horizon exceeded the minimum cover soil arsenic criteria
of 30 mg/kg; otherwise this horizon had no limitations for use as cover soil. Organic
matter content (mean = 1.8 %) was sufficient for use in upland areas but would require
addition of compost in riparian areas.

Concentrations of arsenic and metals were typically 2 to 3 times greater in the A horizon
than the B and other subsoil horizons, with a relatively narrow range of values within a
given horizon. These facts may reflect the historic plowing and irrigation practices at the
site as well as the fact that presumed mode of metal deposition (smelter fallout). A
detailed discussion of analytical results follows

Results are presented by horizon in Table 4 and the laboratory report can be found in
Appendix D. Statistical analyses of key analytes are presented in Appendix E and
summarized in Table 5. It is noteworthy that the calculation of geometric means showed
that values were comparable to arithmetic means, thus the more conservative arithmetic
mean was utilized to analyze data. Mean and median values were generally quite similar
for most analytes.

2.2.1 Arsenic

Arsenic values in the A horizon ranged from 23 to 39 mg/kg with a mean of 29.4 mg/kg.
Five of 14 samples (and one field duplicate) had arsenic concentrations at or above the
CFROU threshold of 30 mg/kg for use as cover soil. Figure 4 depicts interpolated arsenic
concentrations (Inverse Squared Method in GIS) for the A horizon across the site and
shows that in general, concentrations > 30 mg/kg are present in the western third and
central portions of the project area. However, because of the presumed aerial mode of
arsenic deposition (smelter) and past agricultural activities (irrigation and plowing),
which tend to homogenize the horizon, in conjunction with the apparent lack of a
physiographic control (i.e. an area where arsenic-bearing material may have
preferentially accumulated), care must be taken in interpreting these results.

Given the above, the relatively small number of samples, and the fact that the standard
deviation (4.2 mg/kg) about the mean “bridges” the cover soil arsenic criteria value (30
mg/kg), the occurrence of soil from the A horizon with arsenic concentrations > 30
mg/kg in the eastern two thirds (i.e. “suitable) of the project area is probable. Collection
and analysis of additional A horizon samples is recommended to refine the delineation of,
and confirm that there are, discrete areas with arsenic concentrations < 30 mg/kg prior to
salvage.
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A subsample was collected from the 0 to 6 inch depth interval (smallest practically
salvageable layer) from both TP-2 and TP-7 (2 samples total) to determine if arsenic
concentrations may be preferentially elevated in the upper portions of the A horizon.
Values for these two samples (21 mg/kg and 25 mg/kg, respectively) were comparable
with those from the 0 to 11 inch interval at these pits (23 mg/kg and 26 mg/kg,
respectively). Although not statistically conclusive, these values, in conjunction with the
fact that the upper portions of the soil have been “homogenized” through past plowing
agricultural activities, indicate that arsenic (and other metals) concentrations can be
considered fairly uniform throughout the thickness of the A horizon.

The mean arsenic value for 14 co-located samples from the B horizon was 14.4 mg/kg
with minimum and maximum values of < 10 and 22 mg/k, respectively. Two samples
representing the combined A and B horizons had values of 21 and 22 mg/kg. A single
sample from the 0 to 18 inch depth at TP-11, representing the A horizon and upper
portion of the B horizon, had an arsenic concentration of 30 mg/kg. Arsenic
concentrations in all other subsoil/alluvium materials were below detection (< 10 mg/kg).

An Analysis of Variance (ANOVA) (Appendix E) comparing arsenic concentrations in
the A and B horizons (i.e. by depth) showed a significance difference (p < 0.05) between
the horizons. Because the parent material of the two horizons is the same, this result
supports the aerial deposition of arsenic. Similar results were obtained for copper.

In summary, arsenic data suggest that “on average”, A horizon material will meet the
arsenic cover soil criteria but that some material will exceed the threshold value.
Blending of suitable A and B horizon materials would lower arsenic levels but would also
affect organic matter levels and the possible use of material as cover soil (i.e. upland
cover soil requires > 1.5 % organic matter by weight). This issue is discussed further in
section 3.

2.2.2 Copper

Copper concentrations were below the CFROU cover soil criteria in all samples, with
concentrations in the A horizon samples (mean = 63.6 mg/kg) roughly three times as high
as those in the B horizon (mean = 19.6 mg/kg). Median values were similar to means
within a given horizon. As was noted for arsenic, subsamples from 2 pits of the upper A
horizons had the same or similar values compared to the entire A horizon (62 mg/kg; 59
mg/kg and 53 mg/kg), respectively.

2.2.3 Cadmium, Lead and Zinc

Nine samples, comprised of one sample from each major horizon (A, B, C/MA or FA)
within 3 representative test pits (TP-1, TP-17 and TP-21) were analyzed for total
cadmium, lead and zinc. All samples (A, B and C/MA or FA horizons from 3 test pits)




Beck Ranch Cover Soil Investigation 10/16/2008
Montana Department of Environmental Quality Page 6

had cadmium, lead and zinc concentrations below the CFROU cover soil criteria, with
cadmium below detection (< 2 mg/kg) in all samples.

Lead and zinc concentrations were generally about twice as high in the A horizon than in
the subhorizons. Lead concentrations ranged between 21 and 22 mg/kg and 10 and 13
mg/kg in the A and C/MA horizons, respectively. All three samples from the B horizon
had lead concentrations < 10 mg/kg. Zinc concentrations ranged from 76 to 86 mg/kg; 26
to 45 mg/kg; and 27 to 54 mg/kg for the A, B and C/MA horizons, respectively.
Statistical analyses were not performed on these metals due to the small number of
samples.

2.2.4 Organic Matter Content

Organic matter content (weight %; Walkley-Black method) in the A horizon samples
ranged between 1.0 and 2.4 %, with a mean and median value of 1.76 and 1.8 %,
respectively. Only a single sample had a value < 1.5 %. Samples from the B horizon had
organic matter levels that ranged between 0.3 and 1.4 %, with a mean and median value
of 0.8 %. Subsoil/alluvium organic matter levels ranged between 0.2 and 0.7 %, with two
samples of the finer-grained subsoil material having values of 0.1 and 0.2 %.

These data indicate that the majority of A horizon material, but not B and other subsoil
horizons, meets the CFROU threshold value of 1.5 % for use as an upland (i.e. exposed
tailings areas outside the riparian corridor/zone) cover soil. Organic amendments would
need to be added to all borrow material to be utilized in riparian areas, where the
requirements are 5 to 7 % organic matter (or similar to uncontaminated adjacent soils).
The use of organic amendments is discussed in detail in section 3.

2.2.5 Texture and Coarse Fragment Content

With the exception of a single sample from the 48 to 96 inch interval at TP-1, all samples
from all horizons had textures of sandy loam or finer, thus meeting the CFROU cover soil
criteria. “A” horizon textures were loams and sandy loams; B horizon textures included
loams, sandy loams; sandy clay loams and a single clay loam, the latter two classes
reflecting the development of an argillic (clay-enriched, horizon). “C/MA” horizon
samples were sandy loams (and the single loamy sand) collected from fairly thick
intervals to reflect the predominant overall texture of the interval. Two samples of the
finer alluvium observed at the base of some test pits had loam and sandy clay loam
texture (Figures 3a through 3e).

Coarse fragment content was estimated visually for all test pits in the field as well as by
laboratory analysis. Field estimates pertained to fragments (pebbles and cobbles) greater
than approximately 1/4 inch in diameter while laboratory determination was for particles
>2 mm. For practical purposes, the field and laboratory values are similar for the A and
B horizons, where readily observable coarse fragment content was typically low (< 15 %)
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and smaller than < 1 inch in diameter. It was therefore possible to obtain samples
representative of the coarse fragment content. Samples from the C/MA horizon that
contained appreciable coarse fragments were not sampled, nor were distinct gravel layers
observed in the test pits. This was done because of the impracticality of obtaining a
representative sample that would be more useful than a visual observation and the
presumption that the majority of this material would not be used for cover soil.

Laboratory coarse fragment content was similar in the A and B horizons, ranging
between 2.8 and 16.6 % and 3.6 and 16.8%, with means of 9.8 and 11.9 %, respectively.
Samples collected from the C/MA subsoil had coarse fragments between 8.5 and 19.5 %.

Overall, based on laboratory results amd field observations, coarse fragment content is
not a limiting factor for use as cover soil of the A and B horizons across the site, although
the amount and size of coarse fragments increases in the northern and western third of the
project area. (Figure 2). The C/MA horizon, particularly in the southern portion of the
project area, has relatively low coarse fragment content (< 25 %). The presence of
distinct gravel lenses and the amount of gravel and cobbles in mixed alluvium (MA)
closer to the surface generally increases to the north and west (Figures 3a through 3e;
Figure 5c).

2.2.6 Specific Conductivity

Data are reported from the laboratory as Electrical Conductivity (mmhos/cm). To be
consistent with the language used in the Record of Decision (ESEPA 2004), synonymous
term Specific Conductance (in dS/m) will be used. SC values generally increased with
depth, a trend supported by the field observation of the presence of calcium carbonate
(moderate to violent reaction) in the B and underlying horizons at most pits. This trend
also likely reflects the downward movement of salts associated with irrigation as well as
natural soil development on the site.

Data indicate that all samples from the A and B horizons meet the CFROU cover soil
threshold criteria for Specific Conductance (SC). SC values ranged from 0.43 to 0.75
dS/m and 0.72 to 3.58 dS/m in A and B horizon samples, respectively. Mean and median
values for these horizons were 0.59 and 0.56 dS/m, and 2.15 and 2.10 dS/m, respectively.

Five C/MA samples had SC values ranging between 1.90 and 5.53 dS/m, with a mean
and median of 3.41 and 3.49 dS/m. Two of these samples had SC values > than 4 dS/m
(4.01 and 5.53 dS/m). Two samples of the finer alluvium found at the base of some pits
had SC values of 1.13 and 5.42 dS/m.

The C/MA samples were collected over a fairly large interval (40 to 63 inches) and SC
values > 4 dS/m may indicate that there are discrete intervals within this heterogeneous
material that may have even higher SC values. Blending during salvage may result in the
“dilution” of SC values below 4 dS/cm. The affect of SC on the potential use and
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salvage of C/MA material, and the quality control sampling required to monitor SC
values, is discussed further is section 3.

2.2.7 pH

The pH values from all samples from all horizons are within the CFROU cover soil
criteria range of 6.5 to 8.5. A and B horizon pH values ranged between 6.8 and 7.8, and

7.7 and 8.2, respectively, with mean and median values for all horizons ranging between
7.4 and 8.0.

2.2.8 SAR

Although there is not a specific criterion for Sodium Adsorption Ratio (SAR) for CFROU
cover soil, it is desirable to ascertain if soil borrow material may have elevated SAR due
to the potential negative effects of high levels of sodium on soil physical characteristics.
Nine samples (A, B and C/MA or FA horizons) from three pits were analyzed for soluble
sodium, calcium and magnesium in a saturated paste. From these data, SAR’s were
calculated. Values ranged from 0.26 to 6.64, with the lowest values in the upper soil
profile and the highest value in the fine alluvium (FA) material at depth. This is typical
for soils under irrigation. SAR values indicate that none of the soils are sodic and
sodium levels are not an issue.

2.2.9 Soil Nutrients

Sixteen samples from various horizons were collected and analyzed for soil nutrients
nitrate/nitrite, phosphorous and potassium (N, P, K), including Kjeldahl N (total organic
nitrogen plus ammonia). Available potassium and phosphorous levels were high (> 250
and > 16 mg/kg, respectively) in A horizon soils, suggesting low (< 25 and <10 lbs/acre,
respectively) rates of fertilizer are required. Available potassium and phosphorous levels
In B horizon samples were low, indicating rates of 40 to 50 Ibs/acre of both nutrients may
warranted for B horizon used for cover soil. Plant available nitrogen levels were
generally low, ranging between 1.2 and 9.2 Ibs/acre in the A and B horizons. Organic N
levels were consistent with general soil C:N ratios (< 15) calculated using organic matter
as a surrogate for total organic carbon (C). It is recommended that this information be
used in context with the selected seed mix, vegetation and experience obtained during
revegetation work throughout the CFROU to develop fertilizer rates at the time of
remediation.

2.2.10 Calcium Carbonate

Two samples from the A, B and horizons, and one each from the C/MA and FA material
were collected from 2 test pits and analyzed for calcium carbonate (CaCOs). The A
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horizon samples, which typically did not show a discernable reaction to acid in the field,
had CaCOjvalues of 1.3 % and 1.4 %. The B horizon, which reacted violently to acid in
the field, had between 10 and 20 % CaCOs. The C/MA and FA samples had values of 8
% and 2.2 %, respectively. Overall, these values are consistent with a soil profile from
which the majority of calcium carbonate has moved downward from the A horizon,
accumulating in a Bk horizon and to a lesser degree, the underlying C horizon and
alluvium. Values are consistent with the slightly alkaline pH values of most samples.

2.3. Quality Assurance and Quality Control

2.3.1 Field Samples

Field Quality Assurance and Quality Control (QA/QC) consisted of the collection of 3
Cross Contamination Blanks (CCB) and 3 Field Duplicates (FD) at a rate of 1 for every
20 samples to determine possible contamination between samples and sampling
precision, respectively. Samples were analyzed for total arsenic and copper, pH and EC.
Results are summarized in Table 6 and show that all samples met MDEQ criteria for
collection of environmental soil samples including a Relative Percent Difference (RPD) <
35 % or, where applicable, a difference between sample values < 2 times the Project
Required Detection Limit (PRDL).

Additionally, a blind field split (TP-17; 0 — 8 inches) was provided to the laboratory for
analyses. This sample had similar results to the identified split and fell within the
QA/QC standards discussed above.

2.3.2 Laboratory Analyses

Laboratory QA/QC consisted of the use of laboratory control samples, matrix spikes and
duplicates. The laboratory QA/QC report provided by Northern Analytical Laboratories
is included in Appendix D with the soil data sheets. A review of the report indicated no

instances where the use and interpretation of the data for the intended purpose would be

compromised.
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3. Soil Volumes, Salvage and Use

Available cover soil borrow material is summarized by horizon in Table 7 and compared
to the required cover soil volumes for areas to be excavated (exposed tailings and
riparian corridor) and receive cover soil as presented in the Record of Decision (ROD)
(USEPA 2004). For the purpose of this discussion, it is assumed that the majority of
exposed tailings outside the riparian corridor will be classified as “uplands” and that the
majority of the riparian areas are assumed to be located within the riparian corridor
extending laterally 50 feet on either side of the river.

Required volumes were derived using an average excavation and cover soil replacement
depth of 18 inches for exposed tailings (181 acres) and the riparian corridor (152 acres) in
Reaches A and B. The riparian corridor area calculation was based on the assumption
that 25 % of the stream banks in the corridor would be determined to be Class 1,
requiring removal of phytotoxic materials. The volumes in the table also account for A
horizon material with > 30 mg/kg arsenic (i.e. unsuitable) and the exclusion of subsoil
salvage associated with a 25 foot wide perimeter road in section 19 (applies only to
C/MA horizon). Salvageable volumes were calculated using the thicknesses of a given
horizon at each soil test pit location and then extrapolating the thickness between pits
using the Composite Method in Autodesk Land Desktop. A maximum excavation depth
of 8 feet was assumed, depending on material suitability. No swell factor was used in the
determination of any volumes.

3.1. Soil Volumes

Figures 5a through Sc show the salvage depths for the A, B (includes all B subhorizons)
and C/MA horizons and indicate that A and B horizon thickness (means = 10 and 24
inches, respectively) is generally fairly uniform across the site while C/MA material is
thicker in the southern portion of the project area. Generally, the occurrence of discrete
lenses of gravel and mixed alluvium (MA) with a relatively higher gravel and cobble
content increases to the north and west. This material is not recommended for salvage.
The presence of a relatively thick layer of Fine Alluvium (FA) is present, typically at
depth beneath MA or gravel material, in pits in the northern two-thirds of the project
area. Due to its depth and stratigraphic position, it is not recommended for salvage.

It is noteworthy that volume calculations do not account for salvage of material north of
the line between sections 18 and 19. This was agreed upon with MDEQ based on the
occurrence of gravel and cobble-sized coarse fragments at or near the surface and the
proximity of the north-facing slope to Powell Creek. A and B horizon material from this
area (91,354 cy and 176,215 cy) could likely be utilized as “reserve” cover soil if
necessary, pending additional laboratory analyses.
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3.1.1 A Horizon

Figure 5a depicts A horizon thickness with an overlay of the portion of the project where
arsenic values are interpolated to be < 30 mg/kg in the A horizon. The volume of A
horizon material in this area is 198,576 cy, approximately 53 % of the total A horizon
volume (Table 7). The use of this material is discussed in subsequent sections of this
document.

It is worth noting again that relatively narrow range of arsenic values and statistical
analyses (mean 29.4 mg/kg; standard deviation 4.2 mg/kg) suggest that some soil
salvaged from the “suitable” A horizon area may have arsenic concentrations > 30 mg/kg.
The volumes of “suitable” A horizon material should thus be viewed conservatively and
strict quality control sampling employed during salvage.

3.1.2 B Horizon

Table 7 shows that the volume of B horizon material is adequate for all cover soil
requirements for both the exposed tailings (upland) and riparian areas. Compost would
need to be added to meet the organic matter content requirements for either area.

3.1.3 C/MA Material

As discussed in section 2.1, the C horizon portion of C/MA material would be impractical
to salvage separately over large areas because of the gradual nature of the C/MA
boundary as well as heterogeneous nature and distribution of the underlying Mixed
Alluvium. Additionally, there are likely intervals with SC values > 4 dS/m within some
portions of the C/MA material, making it difficult to be assured that all material would
meet the SC cover soil requirement. Although blending during salvage would tend to
“dilute” EC values and homogenize textures, it is best to assume that C/MA material will
be used only as general fill and that a strict quality control sampling program be used
during its salvage.

Contingency Analysis

It is prudent to consider the possibility of the need to excavate and replace a greater
volume of material during remediation activities than is estimated in the ROD to account
for varying conditions and material relationships encountered in the filed during design
data collection and excavation activities. To represent a conservative situation, it is
assumed that a 3 foot depth of excavation would be required over all areas of exposed
tailings and the riparian corridor (sum equals approximately 333 acres). This amounts to
a volume of 1,611,720 cy. As shown in Table 7, the combined volume of suitable A and
B horizon material (1,117,761 cy) is adequate to address approximately 70 % of the total
required volume, with C/MA material sufficient in quantity to meet the remainder of the
required volume. Therefore, the project area should have enough cover soil and general

PBS]
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fill material to meet any anticipated needs for remediation on the CFROU, not excepting

the need to add compost to meet organic matter cover soil criteria and for the material to
pass QA/QC testing.

3.2. Compost and Cover Soil Use Considerations

3.2.1 Cost-Benefit Analysis

Tables 8a and 8b show the volumes and cost, respectively, associated with the
procurement, application and incorporation of compost to A and B horizon material to
achieve a given target organic matter content. The values are presented on a unit cost
basis because of the uncertainty at this time of the actual acreage of exposed tailings that
will be classified as upland or riparian areas. The values in the tables should be viewed
as estimates to be used for general planning and comparing cover soil use alternatives.
Assumptions and calculations used to derive volumes and costs are also shown.

The volume of compost needed to meet organic matter content requirements for the upper
6 inches of cover soil used in upland areas (1. 5 %) or riparian (5 — 7 %; or similar to
adjacent uncontaminated soils) areas is the dominant factor affecting the cost-
effectiveness of cover soil use for remediation efforts. A simple cost-benefit analysis was
performed to compare the use of compost amended A (mean organic matter = 1.8 %) and
B (mean organic matter = 0.8 %) horizon material for cover soil in excavated remediation
areas.

Elements of the analysis included compost procurement, delivery, application and
incorporation costs; volume of compost and amended soil required; and the relative costs
of soil hauling. The analysis does not consider the benefits to the soil microbial
community, soil/water physical characteristics and nutrient cycling associated with
compost-derived organic matter versus latent soil organic matter.

As is evident in Table 8b, the cost of adding and incorporating compost to cover soil to
reach target organic matter levels is substantial. On average, 80 cy of compost is
required to achieve and increase of 1 % organic matter (dry weight) in the upper 6 inches
of soil. Approximately 56 cy/acre of compost at a cost of $ 2,576/acre would be required
to increase soil organic matter levels in B horizon soils (0.8 %) to the 1.5% levels
required for the upper 6 inches of cover soil to be placed in upland areas. No compost
addition would be required for the use of A horizon material in uplands. In riparian areas
requiring the maximum amount of organic matter, approximately 500 cy of compost
would need to be added to B horizon cover soil at a cost of $ 22,816/acre. This equates
to about a 4 inch layer of compost, requiring significant effort and attendant costs to
apply and incorporate.

Although the benefits of compost addition to soils with low organic matter content are
well accepted, it is nonetheless still prudent to utilize suitable A and B horizon material in
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the most cost-effective manner as possible to meet cover soil organic matter criteria.
This is discussed in detail in the following subsections. The exclusion from salvage of a
sufficient volume of A horizon material (arsenic > 30 mg/kg) to reclaim the borrow area
is also discussed.

3.2.2 Reclaiming the Borrow Area

Based on the cover soil and compost volume estimates presented in Tables 7, 8a and 8b,
it would be more cost effective to use on-site A horizon material to reclaim the borrow
area to upland (1.5 % OM) or baseline (1.8 %) standards than to import compost for
addition to B horizon material. This would result in less material handling and a
potentially smaller footprint of excavation. By not salvaging the A horizon from the
western portion of the site with > 30 mg/kg arsenic, enough volume of this material
would be available to achieve the upland organic matter standard throughout the majority
of the borrow area (adequate volume for approximately 220 acres). In essence, the upper
half of the A horizon from this area could placed be used to reclaim the portion of the
borrow area from which A horizon material was exported to the floodplain. This would
also minimize the amount of soil with weed seeds and elevated arsenic concentrations
being imported to the floodplain. It is noteworthy that the ROD states that weed
management will be a high priority consideration during all remediation activities. This
scenario assumes that additional arsenic analyses of A horizon samples will confirm the
salvageable volume of suitable A horizon material presented in this document.

3.2.3 Upland Areas

The total volume of A horizon material is sufficient to provide a 6 inch depth of cover
soil that meets “upland” requirements (1.5 % OM) for approximately 466 acres without
the need for compost amendments. The volume of A horizon material with <30 mg/kg
arsenic is sufficient for 246 acres of upland areas. In either case, the volumes appear
adequate to address foreseeable upland acreage (exposed tailings) requiring cover soil in
Reaches A and B of the CFROU. Because the relative costs of salvaging, hauling and
placing either A or B horizon material would be similar, the use of suitable A horizon
material for upland remediation is obviously much more cost-efficient than adding
compost to B horizon material.

The volume of B horizon material is sufficient to use as a one foot thick cover soil layer
over which the A horizon material can be placed to achieve the minimum cover soil
requirement of 18 inches under anticipated upland acreage scenarios. The volume is also
adequate to address some areas where greater cover soil depths may be required. For the
reasons discussed above, the A horizon soil is most effectively utilized and therefore
recommended as the primary cover soil source in upland areas.
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3.2.4 Riparian Areas

The 366,630 cy cover soil volume requirement of the riparian corridor equates to
approximately 152 acres at an 18 inch depth. The volume of suitable A horizon soil is
sufficient to provide cover soil for the upper 6 inches of such an area. The volume of B
horizon material is adequate to meet this entire volume need. However, because the
relatively small difference in organic matter content between the A or B horizons (1 %)
compared to the riparian requirements (5 — 7 %) and large required volumes, the use of
either A or B horizon material as cover soil for the upper 6 inch interval would require
the addition of substantial amounts of compost (Table 8a). Costs to haul either material
to the floodplain would be similar; therefore, the potential savings from reduced compost
volumes associated with using A horizon material for all or a portion of riparian area
cover soil needs would be nominal, particularly at higher compost addition rates (Table
8b). Additionally, there would not be an adequate volume of suitable A horizon soil
remaining for use in the borrow or the upland areas, both of which are more cost-
effectively reclaimed/remediated using A horizon soil relative to riparian areas.

The use of B horizon material would also reduce the chance of importing cover soil with
concentrations of arsenic > 30 mg/kg , as well as minimize the amount of weed seeds
brought into the riparian area with the cover soil.

For the reasons stated above, it is recommended that cover soil used in riparian areas be
comprised of compost amended B horizon material, which excepting baseline organic
matter levels (0.8 %), meets all physical and chemical cover soil criteria.

3.3. Other Considerations

3.3.1 Salvage Operation

Salvage operations should start at the southern end of the project area, where the overall
volume of salvageable material, as well as that of the B horizon, is greatest. This will
minimize the footprint of disturbance. Coarse fragment size and content is also lower
relative to the northern portions of the project area, as is the presence of gravel lenses and
mixed alluvium near the surface.

Direct hauling of soil material is preferred to stockpiling. However, if stockpiling is
necessary for logistical reasons, it should be limited to the volume required in the short
term (2 years), if possible. To minimize the spread of the weed seed bank present in soils
at the site (presumed to be predominantly in A horizon soil) and to prevent dilution of
organic matter content, the A horizon should be salvaged and stockpiled separately from,
and not mixed with, subsoil materials. The B horizon, including the Bt and Bk
subhorizons, should be salvaged as one unit.
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If cover soil volume requirements for CFROU remediation activities substantially exceed
those presented in this report, it may prudent to obtain A and B horizon material from
adjacent State land to the north, where soils should essentially be the same as on the
project area. This would result in a larger disturbance footprint but may be preferable
and more cost-effective than excavating to greater depths in the project area to obtain
texturally heterogeneous C/MA material, some of which may have elevated SC levels,
and would require substantial addition of organic matter to meet cover soil criteria.

3.3.2 Weed Control

It is recommended that an aggressive weed control program be instated at the project site
and immediately adjacent lands prior to salvage of any soil. This program should be
maintained during salvage activities. Although this will have a minimal effect on the
existing seed bank, it will minimize the amount of weed seeds in soils exposed during the
salvage operations.

3.3.3 Quality Control Testing

Quality control testing needs to be carefully planned with salvage operations. It is
assumed that a complete sampling and analysis program will be developed prior to
salvage operations. The following are some general recommendations.

A Horizon

For the A horizon, testing should focus on organic matter content, to insure the soil is
suitable for upland use without compost addition, and total arsenic concentrations. As
discussed earlier, on average (mean arsenic = 29.4 mg/kg) the A horizon barely meets the
30 mg/kg threshold for cover soil arsenic. A standard deviation of 4.2 mg/kg indicates
that some material will have concentration > 30 mg/kg. For this reason, it would be
advisable to perform some focused A horizon sampling and analysis for arsenic prior to
salvage operations to better quantify arsenic distribution and refine the delineation of
suitable/unsuitable areas and volumes. If the distribution of suitable material is such that
it cannot be salvaged in a practical manner, an agency decision needs to be made
regarding the acceptable volume of higher arsenic material used for cover soil.

If special handling of the A horizon is deemed practical, a portable XRF unit (calibrated
for the site) would allow rapid turnaround time on a high number of samples during
salvage operations. Obviously, the choice of sampling approach (i.e. grab samples from
a discrete volume of material, or composite samples from several discrete “volumes” of
material) will also affect the results.
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B Horizon

There were no exceedences of any cover soil criteria for the B horizon. Quality control
should focus on organic matter content to insure adequate compost is being added after
material is placed. Limited, low frequency arsenic and Specific Conductivity testing
should also be performed.

C Horizon

Quality control for any C/MA material to be salvaged should focus on coarse fragment
content and Specific Conductivity to attempt to identify discrete intervals within the
relatively thick C/MA “horizon”. Intentional blending of materials from within the
C/MA horizon during salvage would tend to homogenize the texture and dilute SC
values. As with the A horizon arsenic concentrations, the type of sampling will affect
results.



Beck Ranch Cover Soil Investigation 10/15/2008
Montana Department of Environmental Quality Page 17

4. Summary and Recommendations

A soil borrow investigation was performed in July 2008 at the Beck Ranch,
approximately 3 miles south-southwest of Deer Lodge, Montana. The project area
consists of 343 acres of primarily pivot-irrigated cropland that is located on the eastern
foot slopes of the Flint Creek Range. The objectives of the soil borrow investigation
were to characterize the physical and chemical characteristics of the soil material relative
to the cover soil criteria for the CFROU and to develop estimates of salvageable volume
based on these criteria. Work in 2008 included excavation of 29 test pits, description of
soil physical characteristics by horizon, and collection and analyses of 42 samples for a
suite of physical and chemical parameters. A summary of the key findings of the
investigation are presented below. Recommendations regarding cover soil and compost
use are also provided.

4.1. Soil Quality

e Five of 14 samples from the A horizon exceeded the minimum cover soil arsenic
criteria of 30 mg/kg, with a mean value of 29.4 mg/kg and standard deviation of
4.2 mg/kg. This indicates that while on “average” the A horizon soil would meet
cover soil arsenic standards, some material likely would not. The distribution of
arsenic concentrations in A horizon soil will affect cover soil salvage operations,
use and costs of remediation and should be considered in determining the
suitability of the site for cover soil borrow. These points need to be considered
with regard to the current estimated volume of “suitable” A horizon soil. A
horizon soil had no other chemical or physical limitations for use as cover soil.
Organic matter content (mean = 1.8 %) was sufficient for use in upland areas but
would require addition of compost in riparian areas.

e With the exception of organic matter content, there were no chemical or physical
limitations to the use of B horizon material for cover soil. Two of 5 samples
collected at depth in the C/MA material had elevated (< 5.5 dS/cm) Specific
Conductivity values, with a single sample exhibiting a loamy sand texture. All
other chemical (except organic matter content) and physical criteria were below
threshold values for cover soil use.

4.2, Soil Volumes

e Overall, there is adequate volume of chemically and physically suitable soil
material available to address the anticipated needs associated with excavation and
cover soil use in exposed tailings (upland and riparian) and riparian corridor areas
in the CFROU.
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4.3.

4.3.1

The total volume of A horizon soil is estimated at 375,820 cy. Based on an
interpolation of arsenic concentrations, approximately 53 % (198,576 cy) of this
material has arsenic concentrations < 30 mg/kg, the CFROU criteria for cover soil
use. Volumes and organic matter content (mean = 1.8 %) of suitable (arsenic <
30/mg/kg) A horizon material are sufficient for use as a 6 inch cover soil layer in
upland areas (exposed tailings; cover soil organic matter content > 1.5 %) without
requiring the addition of compost. The actual volume of practicable salvageable
A horizon material will depend largely on distribution of arsenic in soil and the
results and standards of quality control sampling.

Volumes of suitable B horizon soil (919,185 cy) are sufficient to provide the
complete estimated volume of cover soil required for exposed tailings/upland
areas (438,020) and the riparian corridor (366,630 cy). Compost addition would
be necessary to increase mean B horizon organic matter content (0.8 %) for use as
a 6 inch surface layer in either the upland or riparian corridor.

There is an estimated 1,265,794 cy of C horizon and Mixed Alluvium (C/MA),
with the greatest amount of material located in the southern portion of the project
area.

Recommendations

Cover Soil and Compost Use

It is more cost effective and recommended to use on-site A horizon material with
> 30 mg/kg arsenic, to reclaim the borrow area to upland (1.5 % OM) or baseline
(1.8 %) standards rather than to import compost for addition to subsoil material.
This would result in less material handling, a potentially smaller footprint of
excavation and would minimize the amount of soil with weed seeds and elevated
arsenic concentrations being imported to the floodplain.

Suitable (arsenic < 30 mg/kg) A horizon soil is recommended for cover soil use in
remediated upland (exposed tailings) areas. The relative costs of salvaging and
hauling either A or B horizon material from the borrow site and placing it on the
floodplain would be similar. B horizon material would, however, require the
addition on average of 46 cy/acre of compost at a cost of § 2,567/acre.
Conversely, suitable A horizon material (1.8 % OM) would not require the
addition of compost. In conjunction with the reclamation of the borrow area
described above, this is the most efficient and cost effective use of the A horizon.

It is recommended that cover soil used in riparian areas be comprised of compost
amended B horizon material. The difference in costs between using A and B
horizon material are nominal at the high organic matter content specified for these
areas. This would reserve the use of A horizon material for the
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4.3.2

reclamation/remediation of the borrow and upland areas. The use of B horizon
material would also reduce the chance of importing cover soil with concentrations
of arsenic > 30 mg/kg as well as minimize the amount of weed seeds brought into
the riparian area with the cover soil. Riparian cover soil organic matter
requirements may range up to 7 %. Such levels would require 496 cy/acre of
compost added to B horizon soil at an estimated cost of $ 22,816/acre.

It is recommended that C/MA horizon material be utilized for cover soil only if A
and B horizon soils are not available. This is because of the heterogeneous nature
and distribution of the Mixed Alluvium beneath the C horizon as well as the
presence of some material with SC values in excess of the cover soil criteria. The
C/MA material would be best used as general fill beneath the upper 6 inches of
cover soil that is required to meet organic matter standards for upland or riparian
areas.

Soil Salvage Issues

Prior to salvage, the collection and analysis of additional A horizon samples for
arsenic is recommended to refine the volume estimates of suitable soil, and to
identify and confirm that there are discrete, practicable salvage areas with arsenic
concentrations < 30 mg/kg. The results of this sampling, in conjunction with the
salvage QA/QC sampling methods and criteria employed to identify a particular
volume of material as suitable, could affect the ultimate volume of A horizon
material available for cover soil use. The costs of remediation (i.e. use of more B
horizon material and compost) and cost-effectiveness of using the property as a
borrow source would also be affected.

It is recommended that an aggressive weed control program be instated at the
project site borrow area prior to salvage of any soil and be maintained during
salvage activities.

Direct hauling of soil material is preferred to stockpiling. However, if stockpiling
is necessary for logistical reasons, it should be limited to the volume required in
the short term (2 years), if possible. To minimize the spread of the weed seed
bank present in soils at the site and to prevent dilution of organic matter content,
the A horizon should be salvaged and stockpiled separately and mixing with
subsoil minimized. The B horizon (including subhorizons) should be salvaged as
a single discrete unit.

If possible, salvage operations should start in the southern portion of the project
area where the volume of suitable salvageable soil material is greatest and the
amount and size of coarse fragments, which generally increase in the northern and
western portions of the project area, are less.
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If more cover soil material is needed for CFROU remediation, it may prudent to
obtain A and B horizon material from adjacent State land to the north, where soils
should essentially be the same as on the project area. This option may be
preferable to excavating to greater depths in the project area to obtain texturally
heterogeneous alluvium, some of which may have elevated SC levels, and would
require substantial addition of organic matter to meet cover soil criteria.

A comprehensive Quality Assurance and Quality Control Sampling Plan should
be developed prior to salvage of any material. The plan should focus on several
key criteria including organic matter in all horizons, arsenic in the A horizon, and
SC and coarse fragment content in the C/MA material. Lower frequency, periodic
testing for all criteria should also be performed. Organic matter results would be
used to insure that criteria for cover soil are being met and that compost rates can
be accurately calculated. The plan should also include the sample types
(composites versus grab samples), sample frequency by volume, and specific
criteria for identifying and handling material that does not meet standards,
particularly with regard to arsenic concentrations in A horizon samples.
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Table 2. Samples by Soil Horizon and Alluvium Type for the Beck Ranch

Cover Soil Investigation.

Horizon

Test Pit

>

C/MA

FA

A/B

A
subsamples

B/C

TP-1

X

TP-2

X

TP-5

TP-7

X

TP-9

TP-11

TP-13

TP-15

TP-17

TP-19

TP-21

TP-22

TP-23

2| XXX XXX 2| X XX [ | X | X [ X [ XX

TP-24

XX XXX K] X XXX X[ X | X [ <

C/MA - C horizon and Mixed Alluvium

FA - Fine Alluvium




Table 3. Suitability Criteria for Floodplain Backfill Materials for Remedial
Action of the CFR OU

Parameter Criteria

Texture Sandy loam or finer
Particles > 0.079 inches (2
Particle Size Distribution mm) will constitute < 45%

(by volume)
Rock Fragments Maximum Rock Size is 6
inches (15 cm)
pH > 6.5 and < 8.5 standard
units
Specific Conductivity <4.0dS/m

> 1.5 % (by weight) in upper
6 inches for upland areas
Organic Matter Similar to uncontaminated
organic matter levels for
Riparian areas (5 to 7 %)

~_Element _ Total Concentration
As < 30 mg/kg
Cd 1l < 4 mg/kg |
Cu < 100 mg/kg [
Pb < 100 mg/kg t
Zn < 250 mg/kg i




Table 4. Summary of Analytical Data by Soil Horizon for the Beck Ranch Cover Soil Investigation.

Test Pit Start End Thick. Horizon Arsenic |Cad. |Copper |Lead Zinc |Organic Cond. |pH [Sat. % [NO3+NO2 |Avail. P Avail K Kjeldahl N C:N [CaCO3 |Sand |Silt Clay |Texture Coarse
Depth (in) |Depth (in) [(in) mg/kg [mg/kg [mg/kg |mg/kg |mg/kg |Matter % | (dS/m) (mg/kg) |(ma/kg) (mg/kg) mg/kg % % % % Frags.(%)

TP-1 0 10 A 27 <2 71 21 76 16 0.56 7| 322 3.6 22 360 604| 14.9 57.5 28.7| 13.8|Sandy Loam 7.7
TP-11 0 9 A 33 62 1 043 7.2 51.3 337 15|Loam 9.5
TP-13 0 8 A 31 68 18 063| 7.1 42.5 425 15(Loam 2.8
TP-15 0 8 A 29 57 24 062 7.7 52.5 28.7| 18.8|Sandy Loam 16.6
TP-17 0 10 10 A 26 <2 66 21 77 16 0.55| 76| 337 1.3| 475 36.2| 16.3|Loam 7
TP-19 0 9 9 A 29 57 1.9 069 7.8 55 30 15|Sandy Loam 12
TP-2 0 11 11 A 23 62 2 0.71] 7.6 525 32.5 15(Sandy Loam 12
TP-21 0 11 11 A 28 <2 55 22 86 1.8 055 76| 353 17 25 310 1020 9.9 14| 525 30| 17.5|Sandy Loam 9.1
TP-22 0 10 10 A 34 73 2 0.55| 7.7 50 32.5| 17.5|Loam 11.1
TP-23 0 12 12 A 29 68 17 0.53| 6.8 3 28 260 674 14.2 45 37.5| 17.5|Loam 7.3
TP-24 0 8 8 A 25 64 17 0.55| 74 47 21 310 322 29.7 57.5 28.7| 13.8|Sandy Loam 10.9
TP-5 0 11 11 A 39 73 15 0.75| 6.9 29 30 320 878 9.6 50 35 15(Loam 11.4
TP-7 0 11 11 A 26 53 1.8 1 7.8 3.5 16 410 1020 9.9 55 31.2| 13.8|Sandy Loam 11.8
TP-9 0 11 11 A 33 61 1.8 0.66 7 3.1 20 260 701 144 50 33.7| 16.3|Loam 7.7
TP-11 0 31 31 A/B 21 23 1 3.16| 7.6 37.5 35| 27.5|Clay Loam 5.5
TP-7 0 32 32 A/B 22 30 1.4 096 7.9 6.5 14 200 770] 10.2 55 22.5| 22.5|SaClLo 10.3
TP-13 8 19 11 B <10 28 0.3 072 77 425 425 15|Loam 12.9]
TP-15 8 25 17 B 22 14 1.2 1.14] 7.8 52.5 23.7| 23.8|SaClLo 28
TP-24 8 31 23 B 15 24 07 21| 8.1 34 7 < 100 356 11.0 58.8 16.2 2.5|SaClLo 12
TP-11 9 31 22 B 18 14 0.9 3.29] 7.8 50 25 251Sa Cl Lo 5
TP-19 9 28 19 B 14 14 0.9 3.58] 7.9 62.5 17.5 20|Sandy Loam 9.1
TP-1 10 23 13 B 18 <2 25 10 26 0.9 0.86| 7.9 35 4 7 < 100 397 127 60 18.7] 21.3|SaCllLo 12.6
TP-17 10 48 38 B <10 <2 24 10 37 0.5 3.23| 7.8 291 10| 62.5 18.7| 18.8|Sandy Loam 9.4
TP-22 10 38 28 B 17 28 0.9 174 8.2 438 23.7] 32.5|Clay Loam 36
TP-2 11 40 29 B 11 27 07 1.71 8 57.5 23.7| 18.8|Sandy Loam 16.8
TP-21 11 33 22 B 12 <2 12 10 45 0.6 349 79 38 1 6 < 100 295 11.4 20| 575 20| 22.5|SacClLo 8.6
TP-5 11 28 17 B 12 16 14 099 7.9 0.9 8 < 100 388| 20.3 62.5 17.5 20|Sandy Loam 15
TP-7 11 32 21 B 17 12 0.8 214 7.9 55 22.5| 22.5|SaClLo 7.4
TP-9 11 30 19 B 12 13 0.6 3.07] 7.9 0.7 9 < 100 296 11.4 56.3 22.4| 21.3|SaClLo 11.2
TP-23 12 44 32 B 14 24 0.7 2.09 8 0.7 5 110 266 58.8 17.4| 23.8|{SaClLo 14.6
TP-9 30 70 40 C/MA <10 14 0.3 401 7.8 62.5 28.7 8.8|Sandy Loam 17
TP-7 32 95 63 C/MA <10 1 07 349 79 725 17.5 10|Sandy Loam 12.3
TP-21 33 88 55 C/MA <10 <2 13 11 49 0.3 5.53 8| 282 8 70 21.2 8.8|Sandy Loam 19.5
TP-1 48 96 48 C/MA <10 <2 23 10 27 0.2 1.9 81| 241 77.5 16.2 6.3|Loamy Sand 8.9
TP-13 52 96 44 C/MA <10 28 0.3 2.12 8 55 30 15|Sandy Loam 8.5
TP-17 78 144 66 FA <10 <2 28 13 54 0.1 5.42| 79| 343 2.2 50 27.5| 22.5|SaClLo 54
TP-13 86 132 46 FA <10 31 0.2 1.13] 7.8 45 45 10|Loam 47
TP-11 0 18 18|A/B - partial 30 36 1.3 253 75 45 30 25|Loam 7.3
TP-2 0 6 6|A subsample 21 62 0.8 1.38| 7.4 55 27.5| 17.5|Sandy Loam 9.8
TP-7 0 6 6|A subsample 25 59 17 0.58] 7.7 54 22 520 1090 8.8 52.5 325 15|Sandy Loam 12.2
TP-1 10 48 38|B/C/MA 11 <2 23 10 23 0.6 1.11] 8.1 33 1 4 110 263 12.8 65 18.7| 16.3|Sandy Loam 11.3
TP-9 11 41 30|B/C/MA 11 13 04 3.46| 7.8 55 25 20|Sandy Loam 10.5

MA - Mixed Alluvium
FA - Fine Alluvium
Bold values exceed CFROU cover soil criteria.
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Table 7. Volume of Available Cover Soil by Horizon for Major Areas to be Excavated.

Exposed Tailings/Upland Areas

Volume (cubic yards)
Total Available Net Excess
Horizon |Required| Salvage As < Minus 25’ |Project As < Minus 25’
(1) Area 30/mg/kg | perimeter |Area 30/mg/kg | perimeter
road (2) road (2)
A 146,007] 375,820 198,576 198,576] 229,813 52,569 229,813
B 292,013] 919,185 919,185 919,185] 627,172 627,172 627,172
C/MA (3) NA 1,265,794 1,265,794| 1,228,974 NA NA NA
Total 438,020
Riparian Buffer
Volume (cubic yards)
Total Available Net Excess
Horizon |Required| Salvage As < Minus 25’ |Project As < Minus 25’
(4) Area 30/mg/kg | perimeter |Area 30/mg/kg | perimeter
road (2) road (2)
A 122,210 375,820 198,576 198,576] 253,610 76,366 253,610
B 2444201 919,185 919,185 919,185] 674,765 674,765 674,765
CIMA (3) NA 1,265,794 1,265,794 1,228,974 NA NA NA
Total 366,630
Total I-?equired
Volume (cubic yards)
Total Available Net Excess
Horizon Total | Salvage As < Minus 25’ |Project As < Minus 25’
Required| Area 30/mg/kg | perimeter |Area 30/mg/kg | perimeter
road (2) road (2)
A 268,217 375,820 198,576 198,576] 107,603 -69,641 107,603
B 536,433] 919,185 919,185 919,185] 382,752 382,752 382,752
C/MA (3) NA 1,265,794 1,265,794| 1,228,974 NA NA NA
Total 804,650
Notes:

C/MA - C horizon/Mixed Alluvium.

(1) - Total required volume based on 18 inch cover soil depth over 181 acres of Exposed Tailings in Reaches A and B;

A and B horizon values based on 0.5 and 1.0 foot depths, respectively, over 181 acres;
(Exhibit 2-8 in "Record of Decision Part 2: Decision Summary”, USEPA 2004).

(2) - Assumes that A and B horizon will be salvaged in road location,
volume for A Horizon based on total available material

(3) - C/MA material suitable primarily for general fill to be used only if volumes of A and B horizon insufficient.

(4) - Based on 18 inch cover soil depth over assumed 25 % of 264,000' x 100' ipanian corridor;
A and B horizon values based on 0.5 and 1.0 foot depths, respectively, in riparian corridor,
(Communication with MDEQ and “Record of Decision Part 2: Decision Summary”, USEPA 2004).



Table 8a. Volume of Compost Per Acre to Meet Target Organic Matter Content Levels.

Target OM %

Horizon |Upland Riparian or Adjacent Unimpacted Soil

1.5 2 | 3 4 5 6 7
A 0 16 96 176 256 336 416
B 56 96 | 176 256 336 416 496
Assumptions and Supporting Calculations:
Mean Organic Matter Content of A horizon (1) 1.8 % dry wt
Mean Organic Matter Content of B horizon (1) 0.8 % dry wt
Thickness of cover soil to be amended with compost (2) 0.5 feet
Mass of 6 inch thick cover soil per acre 1,000 tons
Organic Matter Content of Compost (dry weight) (3) 250 Ib/cy

Table 8b. Cost Per Acre of Incorporated Compost to Meet Target Organic Matter Content Levels.

Target OM %
Horizon Upland Riparian or Adjacent Unimpacted Soil
1.5 2 3 4 5 6 7
A 0 736 4,416 8,096 11,776 15,456 19,136
B 2,576 4,416 8,096 11,776 15,456 19,136 22,816
Assumptions and Supporting Calculations:
Compost Cost FOB producer (4) 20 $/cy

Freight Cost to Deer Lodge (4) 15 $/cy
Application Cost (5) 10 $/cy
Incorporation Cost (6) 1 $/cy

Footnotes:

(1) - From results of analyses of Beck Ranch soil samples.

(2) - Cover soil thickness requirements for Exposed Tailings and Replacement Soil in Riparian Corridor
(assumed depth); “Record of Decision Part 2: Decision Summary”, USEPA 2004).

(3) - Bulk density = 1,000 Ib/cy; moisture = 50 %; OM = 50 % (representative Montana compost source values)

(4) - Representative costs from Montana compost sources

(5) - Estimate using general equipment costs (loader; manure spreader) to load and spread compost

(6) - Estimate using general equipment costs (tractor and plow);
assumes between 2 and 4 passes to incorporate
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rfﬁcial Series Description - CON Series Page 1 of 4
LOCATION CON MT

Established Series
ev. HAL-BDD-JAL
)3/1999

JCON SERIES

he Con series consists of very deep, well drained soils that formed in alluvium. These soils are on alluvial fans and
stream terraces. Slopes are 0 to 60 percent. Mean annual precipitation is about 12 inches and mean annual temperature
is about 42 degrees F.

TAXONOMIC CLASS: Fine-loamy, mixed, superactive, frigid Aridic Haplustolls
II‘YPICAL PEDON: Con loam, in cropland (colors are for dry soil unless otherwise noted).

p--0 to 7 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist; weak medium granular structure; soft,
iable, nonsticky and nonplastic; common fine and very fine roots; 5 percent pebbles; neutral (pH 6.6); clear smooth
boundary. (7 to 10 inches thick)

l3w--7 to 11 inches; yellowish brown (10YR 5/4) clay loam, dark brown (10YR 4/3) moist; moderate medium
subangular blocky structure; slightly hard, friable, moderately sticky and slightly plastic; common fine and very fine
oots; many fine irregular pores; 5 percent pebbles; slightly alkaline (pH 7.4); clear smooth boundary. (4 to 8 inches

hick)

k1--11 to 21 inches; white (10YR 8/2) loam, very pale brown (10YR 7/4) moist; weak fine subangular blocky
‘atructure; slightly hard, friable, slightly sticky and slightly plastic; few fine and very fine roots; many fine irregular
pores; continuous distinct lime coatings and casts on surface of pebbles; common fine masses of lime; violently
ffervescent; 5 percent pebbles; moderately alkaline (pH 8.2); clear wavy boundary. (8 to 17 inches thick)

Bk2--21 to 34 inches; very pale brown (10YR 7/3) loam, brown (10YR 5/3) moist; weak fine subangular blocky
tructure; soft, friable, slightly sticky and nonplastic; few fine and very fine roots; common fine irregular pores; 5
[ercent pebbles; continuous distinct lime casts and coatings on surface of pebbles; common fine masses of lime;
violently effervescent; moderately alkaline (pH 8.2). (10 to 20 inches thick)

I3k3--34 to 60 inches; very pale brown (10YR 7/3) gravelly loam, pale brown (10YR 6/3) moist; weak fine subangular
blocky structure; soft, friable, nonsticky and nonplastic; few fine and very fine roots; common fine irregular pores; 15

ercent pebbles; continuous distinct lime casts and coatings on surface of pebbles; common fine masses of lime;
[iolently effervescent; moderately alkaline (pH 8.4).

'{YPE LOCATION: Powell County, Montana; 300 feet north and 600 feet east of the SW corner of sec. 24, T.7 N.,
Jd0W.

rANGE IN CHARACTERISTICS:
Soil temperature - 41 to 46 degrees F.

l\/loisture control section - between 4 and 12 inches; dry in all parts between four-tenths and five tenths of the
cumulative days per year when the soil temperature at a depth of 20 inches is 41 degrees F or higher.
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')fﬁcial Series Description - CON Series

'Vlollic epipedon thickness - 7 to 10 inches.
Depth to calcic horizon - 11 to 18 inches.
lAp horizon - Chroma: 1, 2, or3
rlay content: 18 to 27 percent
Rock fragments: 0 to 35 percent--0 to 20 percent cobbles; 0 to 15 percent pebbles
I{eaction: pH 4.5 to 7.3 (4.5 to 6.0 heavy metal phase)
l3w horizon - Value: 4, 5, or 6 dry; 4, or 5 moist
Chroma: 3 or 4
lTexture: loam or clay loam
rlay content: 18 to 35 percent
Rock fragments: O to 15 percent pebbles
eaction: pH 6.6 to 7.8
I3k1 horizon - Value: 7 or 8 dry; 5, 6, or 7 moist
Chroma: 2, 3, or 4
exture: loam, clay loam, or sandy loam
l:lay content: 18 to 35 percent
ock fragments: 0 to 20 percent--0 to 5 percent cobbles; 0 to 15 percent pebbles
ialcium carbonate equivalent: 15 to 40 percent
l(eaction: pH 7.91t0 8.4
k2 horizon - Value: 5, 6, 7, or 8 dry; 4, 5, or 6 moist
Chroma: 2, 3 or 4
ll'exture: sandy loam, clay loam, or loam
lay content: 18 to 35 percent
Rock fragments: 0 to 25 percent--0 to 5 percent cobbles; 0 to 20 percent pebbles

Ilalcium carbonate equivalent: 15 to 25 percent

Page 2 of 4

Iile:// S:\Sciences\Water Resources\Clark ForK OU\Beck Soil Investigation\NRCS Soil\Official Series D... 10/16/2008




Pfﬁcial Series Description - CON Series Page 3 of 4

I{eaction: pH 7.9 to 8.4
Bk3 horizon - Value: 5, 6, 7, or 8 dry; 4 or 6 moist
l:hroma: Jor4
ll'exture: sandy loam or loam
Clay content: 18 to 27 percent
I(ock fragments: 0 to 25 percent--0 to 5 percent cobbles; 0 to 20 percent pebbles
Ijalcium carbonate equivalent: 15 to 25 percent
Reaction: pH 7.9 to 8.4
OMPETING SERIES:
IAnamac (MT) - does not have a calcic horizon.
Boxwell (MT) - has a paralithic contact at depths of 20 to 40 inches.
ortbenton (MT) - has a lithologic discontinuity at a depth above 40 inches; does not have a calcic horizon.
l'\'remlin (MT) - does not have a calcic horizon.
ittlemo (ND) - has a lithologic discontinuity at depths of 20 to 40 inches that has 15 to 70 percent coarse fragments.
I\'aterhill (UT) - does not have a calcic horizon; has hues of 7.5YR or redder throughout.
l’}EOGRAPHIC SETTING:
andform - alluvial fans; stream terraces.
'l;levation - 3,600 to 6,400 feet.
Elope— 0 to 60 percent.
arent material - calcareous alluvium.
Climate - long, cold winters; moist springs; warm summers.
ldean annual precipitation - 10 to 14 inches.
l\/lean annual temperature - 39 to 44 degrees F.
Frost-free period - 90 to 105 days.

I)RAINAGE AND PERMEABILITY: Well drained; moderate permeability.
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USE AND VEGETATION: Con soils are used as nonirrigated and irrigated cropland and rangeland. Potential native
Ivegetation is mainly bluebunch wheatgrass, green needlegrass, needleandthread, fringed sagewort, and Sandberg
bluegrass.

lDISTRIBUTION AND EXTENT: Con soils are of small extent in western Montana valleys.

IMLRA OFFICE RESPONSIBLE: Bozeman, Montana
SERIES ESTABLISHED: Powell County, Montana, 1995.

'REMARKS: Soil interpretations records: MT1494, Diagnostic horizons and features recognized in this pedon are:
a mollic epipedon from the soil surface to 7 inches (Ap horizon); a cambic horizon from 7 to 11 inches (Bw horizon); a
alcic horizon from 11 to 60 inches (Bk1, Bk2, and Bk3 horizons); a particle-size control section from 10 to 40 inches

Bw, Bk1, Bk2, and Bk3 horizons). Con soils have a frigid temperature regime and an ustic moisture regime that
borders on aridic.

National Cooperative Soil Survey

IJ.S.A.
|
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LOCATION SIXBEACON MT

Established Series
ev. HAL-BDD-JAL
3/1999

JSIXBEACON SERIES

IThe Sixbeacon series consists of very deep, well drained soils that formed in gravelly alluvium. These soils are on
alluvial fans, stream terraces and valley floors. Slopes are 0 to 60 percent. Mean annual precipitation is about 12 inches
nd mean annual temperature is about 43 degrees F.

TAXONOMIC CLASS: Loamy-skeletal, mixed, superactive, frigid Aridic Haplustolls
ITYPICAL PEDON: Sixbeacon gravelly loam, irrigated hayland (colors are for dry soil unless otherwise noted).

p--0 to 4 inches; grayish brown (10YR 5/2) gravelly loam, very dark grayish brown (10YR 3/2) moist; moderate fine
ranular structure; soft, very friable, nonsticky and nonplastic; many fine roots; many fine irregular pores; 15 percent
pebbles; neutral (pH 6.8); abrupt smooth boundary. (4 to 9 inches thick)

liw--4 to 10 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist; moderate medium subangular blocky
structure; hard, friable, slightly sticky and slightly plastic; many fine roots; many fine and very fine tubular pores; 5
rercent pebbles; neutral (pH 7.2); clear wavy boundary. (4 to 6 inches thick)

Bk1--10 to 12 inches; light brownish gray (10YR 6/2) loam, brown (10YR 5/3) moist; weak fine and medium
ubangular blocky structure; slightly hard, very friable, slightly sticky and slightly plastic; common fine roots; many
[’me and very fine pores; 10 percent pebbles; disseminated lime; strongly effervescent; moderately alkaline (pH 8.0);
clear wavy boundary. (2 to 4 inches thick)

IZBkZ--lZ to 24 inches; white (10YR 8/2) very gravelly sandy loam, light gray (10YR 7/2) moist; weak fine subangular
blocky structure; slightly hard, very friable, nonsticky and nonplastic; common fine roots; many fine and very fine
bular pores; 50 percent pebbles; disseminated lime; violently effervescent; moderately alkaline (pH 8.4); clear wavy
Ijoundary. (10 to 23 inches thick)
Bk3--24 to 60 inches; light gray (10YR 7/2) extremely gravelly loamy sand, pale brown (10YR 6/3) moist; single
ﬁxain; loose, nonsticky and nonplastic; few fine roots; many fine irregular pores; 60 percent pebbles and 10 percent
cobbles; disseminated lime; violently effervescent; moderately alkaline (pH 8.4).

ITYPE LOCATION: Powell County, Montana; 100 feet north and 1,000 feet west of the SE corner of sec. 23, T. 8 N,,
R.OW.

l(ANGE IN CHARACTERISTICS:
ISoil temperature - 41 to 47 degrees F.

Moisture control section - between 4 and 12 inches; dry in all parts between four-tenths and five-tenths of the
I)umulative days per year when the soil temperature at a depth of 20 inches is 41 degrees F or higher.

Mollic epipedon thickness - 7 to 15 inches.
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epth to calcic horizon - 8 to 13 inches.

Ap horizon - Hue: 10YR or 2.5Y
Ehroma: 20r3
IT exture: loam, fine sandy loam or sandy loam

Clay content: 10 to 27 percent
liock fragments: 0 to 35 percent--0 to 15 percent cobbles; 0 to 20 percent pebbles
'(eaction: pH 6.1 to 7.8

Bw horizon - Hue: 10YR or 2.5Y
IJalue: 4, 5 or 6 dry; 3 or 4 moist
I:hroma: 2,3,0r4

Texture: loam or sandy loam
I',‘lay content: 18 to 27 percent
I{ock fragments: 0 to 35 percent--0 to 10 percent cobbles; 0 to 25 percent pebbles
Reaction: pH 6.6 to 8.4

k1 horizon - Hue: 10YR or 2.5Y
l/alue: 5,6,7 or 8 dry, 4, 5, 6 or 7 moist

Chroma: 1,2,3,0r4

exture: loam or sandy loam
lllay content: 10 to 27 percent

ock fragments: 5 to 35 percent--0 to 5 percent cobbles; 5 to 30 percent pebbles
ialcium carbonate equivalent: 5 to 25 percent
lleaction: pH 7.4 to 8.4

Bk2 horizon - Hue: 10YR or 2.5Y
(’alue: 6, 7 or 8 dry; 6 or 7 moist

l?hroma: 2,3,0r4

Page 2 of 4
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'1‘ exture: sandy loam or loam
Clay content: 10 to 20 percent
llock fragments: 35 to 60 percent--0 to 10 percent cobbles; 35 to 50 percent pebbles
ralcium carbonate equivalent: 20 to 40 percent
Reaction: pH 7.9 to 8.4
I3Bk3 horizon - Value: 5, 6, or 7 dry; 4, 5, or 6 moist
IChroma: 2,3, 0r4
Texture: loamy sand, sandy loam, or loam
llay content: 0 to 10 percent
llock fragments: 50 to 80 percent--10 to 20 percent cobbles; 40 to 60 percent pebbles
Calcium carbonate equivalent: 15 to 30 percent
eaction: pH 7.4 t0 9.0
tOMPETING SERIES:
ulltop (ND) - averages more than 18 percent clay in the particle-size control section
iolus (MT) - has a paralithic contact of semiconsolidated sandstone at depths of 20 to 40 inches.
I’renchcreek (MT) - does not have a horizon of secondary calcium carbonate accumulations or a calcic horizon.
EOGRAPHIC SETTING:
iandform - alluvial fans, stream terraces and valley floors.
'ilevation - 3,600 to 5,800 feet.
lope- 0 to 60 percent.
Iarent material - gravelly alluvium.
Ijlimate - long, cold winters.
I\/Iean annual precipitation - 10 to 14 inches.
Mean annual air temperature - 39 to 45 degrees F.

"rost-free period - 90 to 115 days.
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RAINAGE AND PERMEABILITY: Well drained; moderate permeability above the sandy-skeletal material and
apid in the sandy-skeletal material.

SE AND VEGETATION: Sixbeacon soils are used mainly for rangeland and irrigated cropland. Potential native
egetation is mainly bluebunch wheatgrass, green needlegrass, needleandthread, Sandberg bluegrass, prairie junegrass,
and forbs.
l)ISTRIBUTION AND EXTENT: Sixbeacon soils are of small extent in mountain valleys of western Montana.
LRA OFFICE RESPONSIBLE: Bozeman, Montana
SERIES ESTABLISHED: Powell County, Montana, 1995.
IIEMARKS: Soil interpretations record: MT0618, MT8150. Diagnostic horizons and features recognized in this pedon
are: a mollic epipedon from the soil surface to 10 inches (A, Bw horizons); a calcic horizon from 12 to 60 inches

2BKk2, 3Bk3 horizons); a particle-size control section from 10 to 40 inches (Bk1, 2Bk2, 3Bk3 horizons). Sixbeacon
oils have a frigid temperature regime and an ustic moisture regime that borders on aridic.

ational Cooperative Soil Survey
U.S.A.
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l)fﬁcial Series Description - VARNEY Series Page 1 of 4
LOCATION VARNEY MT
Established Series
ev. JB-GFB-JAL
10/2000

JVARNEY SERIES

he Varney series consists of very deep, well drained soils that formed in alluvium. These soils are on alluvial fans,
stream terraces, strath terraces, escarpments, knolls and hills. Slopes are 0 to 60 percent. Mean annual precipitation is
I;bout 13 inches, and mean annual temperature is about 40 degrees F.

AXONOMIC CLASS: Fine-loamy, mixed, superactive, frigid Calcidic Argiustolls
Il‘YPICAL PEDON: Vamey clay loam, cultivated (colors are for dry soil unless otherwise noted).

p--0 to 5 inches; grayish brown (10YR 5/2) clay loam, very dark grayish brown (10YR 3/2) moist; moderate fine and
ery fine granular structure; slightly hard, friable, slightly sticky and slightly plastic; many fine and very fine roots;

many fine and very fine interstitial pores; 5 percent pebbles; neutral (pH 6.6); clear smooth boundary. (3 to 9 inches
hick)

Bt--5 to 16 inches; brown (10YR 5/3) clay loam, dark brown (10YR 4/3) moist; moderate medium and fine subangular
locky structure; hard, friable, moderately sticky and moderately plastic; many fine and very fine roots; common fine
&bular pores; continuous, faint clay films on faces of peds; 10 percent pebbles; neutral (pH 7.3); clear irregular
oundary. (5 to 15 inches thick)

k1--16 to 28 inches; light gray (10YR 7/2) gravelly sandy clay loam, pale brown (10YR 6/3) moist; weak coarse
prismatic structure; slightly hard, friable, slightly sticky and nonplastic; common fine and very fine roots; common fine
d very fine pores; 15 percent pebbles and 5 percent cobbles; common fine masses of lime; violently effervescent;
r;\oderately alkaline (pH 7.9); gradual smooth boundary. (5 to 25 inches thick)

k2--28 to 48 inches; very pale brown (10YR 7/3) gravelly sandy loam, pale brown (10YR 6/3) moist; weak, coarse,
rismatic structure; soft, friable, slightly sticky and nonplastic; few fine roots; few fine pores; 15 percent pebbles and 5
percent cobbles; disseminated lime; few fine masses of lime; strongly effervescent; moderately alkaline (pH 7.9); clear
iBmooth boundary. (5 to 25 inches thick)

C--48 to 60 inches; light brown (7.5YR 6/4) stratified gravelly sandy loam and gravelly loamy sand, brown (7.5YR
/4) moist; massive; slightly hard, friable, slightly sticky and nonplastic; few fine roots; few fine pores; 20 percent
ebbles and 5 percent cobbles; slightly effervescent; moderately alkaline (pH 8.4).

E’{‘ YPE LOCATION: Madison County, Montana; 2,400 feet north and 2,300 feet west of the SE corner of Sec. 32, T. 2
LRI W.

NGE IN CHARACTERISTICS:
Soil temperature - 40 to 47 degrees F.
oisture control section - between 4 and 12 inches, dry in all parts between four-tenths and five-tenths of the

umulative days per year when the soil temperature at 20 inches is 41 degrees F or higher.
Mollic epipedon thickness - 7 to 16 inches and includes part of the argillic horizon.
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l)fﬁcial Series Description - VARNEY Series

ome pedons have a Btk horizon.
urface stones or boulders - 0 to 0.1 percent
'Jncultivated areas have a 2 to 4 inch A horizon that is loam or gravelly loam.

fepth to Bk horizon - 9 to 20 inches (mainly 12 to 17 inches).

Ap horizon - Hue: 10YR or 2.5Y
Walue: 4 or 5 dry; 2 or 3 moist
hroma: 2 or 3
exture: clay loam, loam, or sandy clay loam
lay content: 18 to 35 percent
éock fragments: 0 to 50 percent--0 to 20 percent cobbles, 0 to 30 percent pebbles
C: 0 to 2 mmhos/cm

teaotion: pH 6.6 to 7.8

t horizon - Hue: 10YR or 2.5Y
Value: 4, 5, or 6 dry; 3, 4, or 5 moist
hroma: 2, 3, or 4
exture: clay loam or sandy clay loam
lay content: 27 to 35 percent
Eock fragments: 0 to 35 percent--0 to 15 percent cobbles, 0 to 30 percent pebbles
C: 0 to 2 mmhos/cm

ieaction: pH 6.6 to 7.8

k1 horizon - Hue: 10YR or 2.5Y
Value: 5, 6, 7, or 8 dry; 4, 5, 6, or 7 moist

throma: 2,3,0r4

exture: sandy loam, loam, clay loam, or sandy clay loam
lay content: 10 to 30 percent

iock fragments: 0 to 35 percent--0 to 5 percent cobbles, 0 to 30 percent pebbles
alcium carbonate equivalent: 15 to 30 percent
C: 0 to 2 mmhos/cm

ieaction: pH 7.4 to 8.4

alue: 6, 7, or 8 dry; 4, 5, 6, or 7 moist

hroma: 3 or 4
Texture: sandy loam, loam, or sandy clay loam

lay content: 10 to 30 percent

ock fragments: 0 to 35 percent--0 to 5 percent cobbles, 0 to 30 percent pebbles
Calcium carbonate equivalent: 5 to 30 percent

C: 0 to 2 mmhos/cm

eaction: pH 7.4 to 8.4

ikZ horizon - Hue: 10YR or 2.5Y

E’c horizon - Hue: 2.5Y, 10YR or 7.5YR
alue: 5, 6, or 7 dry; 4, 5, or 6 moist
Chroma: 2, 3, or 4
exture: stratified loamy sand, sandy loam, sandy clay loam or clay loam
lay content: 5 to 25 percent
Rock fragments: 5 to 35 percent--0 to 5 percent cobbles, 5 to 30 percent pebbles
C: 0 to 2 mmhos/cm
alcium carbonate equivalent: 5 to 25 percent
Reaction: pH 7.4 to 8.4
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OMPETING SERIES:
Cortyzack (CO) - has hues of 5YR or 7.5YR in the argillic horizon; receives 15 to 20 inches of precipitation.

mlin (CO) - is not stratified below a depth of 40 inches; is dry in all parts of the moisture control section more than
half the cumulative days when the soil temperature at 20 inches is above 41 degrees F.

l\/lorval (NM) - has a 2Bt horizon at depths greater than 46 inches.
lNotter (UT) - has loamy-skeletal C horizons.

Nuley (MT) - has a gravelly coarse sand 2C horizon below a depth of 15 inches; has bedrock at depths of 40 to 60

"nches.

Thunderhead (MT) - has a paralithic and lithic contact at 22 to 40 inches.
'\/illa Grove (CO) - has exchangeable sodium percent of 5 to 20 in the argillic horizon.

rEOGRAPHIC SETTING:

Landform - alluvial fans, stream terraces, strath terraces, escarpments, knolls or hills.
levation - 2,500 to 6,500 feet.
lope - 0 to 60 percent.

Parent material - alluvium.
limate - long, cold winters; moist springs; warm summers.
ean annual precipitation - 10 to 14 inches.

Mean annual temperature - 38 to 45 degrees F.

rrost-free season - 70 to 130 days.

DRAINAGE AND PERMEABILITY: Well drained; moderate permeability.

IJSE AND VEGETATION: Varney soils are mainly used for irrigated crops, dryland crops, and as rangeland. The
potential native vegetation is mainly bluebunch wheatgrass, western wheatgrass, needleandthread, and green

lwedlegrass.

DISTRIBUTION AND EXTENT: Varney soils are moderately extensive in the intermountain valleys in
touthwestern Montana.

MLRA OFFICE RESPONSIBLE: Bozeman, Montana

lERIES ESTABLISHED: Madison County Area, Montana, 1983; proposed in Madison County Area, Montana,
1977.

IQEMARKS: Soil interpretations records: MT0374, MT0670. Diagnostic horizons and features recognized in this
pedon are: a mollic epipedon from the soil surface to 7 inches when mixed (Ap and part of Bt horizons); an argillic
l:xrorizon from 5 to 16 inches (Bt horizon); a particle-size control section that is the argillic horizon; a calcic horizon
om 16 to 48 inches (Bk1 and Bk2 horizons). Varney soils have a frigid temperature regime and an ustic moisture
regime bordering on aridic.

National Cooperative Soil Survey
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23-38

38-48

48 - 150

Dark brown (moist) loam; strong, medium to coarse
subangular blocky breaking to moderate medium granular
structure; hard; slightly sticky, slightly plastic;
non-effervescent; many fine to medium roots; 5 % fine to
medium pebbles; clear, wavy boundary.

Tan sandy clay loam; strong, medium to coarse
subangular blocky structure; hard; slightly sticky, slightly
plastic; strongly effervescent; many fine to medium roots;
5 % fine to medium pebbles; clear, wavy boundary.

Tan sandy loam; moderate, medium subangular blocky
structure; friable; non-sticky, non-plastic; violently
effervescent; common fine to medium roots; 10 % fine to
medium pebbles; clear, wavy boundary.

Tan sandy loam; weak to moderate, medium subangular
blocky structure; friable; non-sticky, non-plastic; violently
effervescent; common fine to medium roots; 15 % fine to
medium pebbles; diffuse, wavy boundary.

Light brown sandy loam interbedded with fine to medium
brown and tan sands; stratified; massive, friable; non-sticky,
non-plastic; violently effervescent; few fine to medium roots;
15 % fine to medium pebbles.
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Investigation
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Dark brown (moist) loam; strong, medium to coarse
subangular blocky breaking to moderate medium granular
structure; hard; slightly sticky, slightly plastic;
non-effervescent; many fine to medium roots; 5 % fine to
medium pebbles; clear, wavy boundary.

Tan sandy clay loam; strong, medium to coarse
subangular blocky structure; hard; slightly sticky, slightly
plastic; strongly effervescent; many fine to medium roots;
5 % fine to medium pebbles; clear, wavy boundary.

Tan sandy loam; moderate, medium subangular blocky
structure; friable; non-sticky, non-plastic; violently
effervescent; common fine to medium roots; 10 % fine to
medium pebbles; clear, wavy boundary.

Light brown loam; strong to moderate fine platy breaking to
fine subanguiar block structure; hard; slightly sticky, slightly
plastic; violently effervescent; few fine to medium roots; 15 %
fine to medium pebbles; gradual, wavy boundary.

Light brown sandy loam interbedded with fine to medium
brown and tan sands; stratified; massive, friable; non-sticky,
non-plastic; violently effervescent; few fine to medium roots;
15 % fine to medium pebbles.

Light brown to tan fine to medium sands and sandy gravel;
interbedded; massive, friable; non-sticky, non-plastic;
violently effervescent; few fine to medium roots; 30 % fine to
medium pebbles.

PROJECT NAME

BECK RANCH SOIL INVESTIGATION

SOIL PROFILES

JR
PROJMGR: J, DeARMENT
CHECKED: ES [aPPvD: ES

DRAWN:

PROJNO: 100003155
LOCATION: DEER LODGE, MT
SCALE: NOT TO SCALE

Missoula, MT 59802 |FILE NAME: soils.dwg

1120 Cedar

FIGURE

B-1

REV -

October 17, 2008




Beck Ranch Soil Beck Ranch Soil
Investigation Investigation
TP-28 TP-13
it lA 0-11  Dark brown (moist) loam; strong, medium to coarse F-o oo —_o—_-—_--_-7 Ap 0-8 Dark brown (moist) loam; strong, medium to coarse
= bt e e | subangular blocky breaking to moderate medium granular e S e e subangular blocky breaking to moderate medium granular
B LRI R structure; hard; slightly sticky, slightly plastic; [ - - n e n =] structure; hard; slightly sticky, slightly plastic;
[ -SSR ] non-effervescent; many fine to medium roots; 15 % fineto - |————————————= — non-effervescent; many fine to medium roots; 5 % fine to
........................ coarse pebbles; clear, wavy boundary. . . 3 medium pebbles; clear, wavy boundary.
Bt 8-19  Tan sandy clay loam; strong, medium to coarse subangular
Bt 11-28  Tansandy cayloam: Stiong, medium to coarses blocky structure; hard: slightly sticky, slightly plastic; strongly

effervescent; many fine to medium roots; 5 % fine to medium

subangular blocky structure; hard; slightly sticky, slightly pebbles: clear, wavy boundary

plastic; strongly effervescent; many fine to medium roots;
20 % fine to coarse pebbles; clear, wavy boundary. ; . : Bk 19 - 24

PROJECT NAME

BECK RANCH STOIL INVESTIGATION

Tan gravelly sandy loam; weak moderate, medium
subangular blocky structure; friable; non-sticky, non-plastic;
strongly effervescent; few fine to medium roots; 30% fine to
coarse pebbles; clear, wavy boundary.

SOIL PROFILES

Bk 28 - 36 Tan gravelly sandy loam; moderate, medium subangular
blocky structure; friable; non-sticky, non-plastic; violently

effervescent; common fine to medium roots; 30 % fine to
coarse pebbles; clear, wavy boundary.

Mixed 24 -52 Light brown to tan fine to medium sands and sandy gravel;

Alluvium interbedded; massive, friable; non-sticky, non-plastic;
violently effervescent; few fine to medium roots; 30 % fine to
coarse pebbles.

Gravel 36 -72 Light brown sandy gravel and cobbles; massive; firm;
and Sand non-sticky, non-plastic; few medium roots; 40 % fine to

coarse pebbles; 15 % cobbles; clear, wavy boundary. = @
2|8
v
L e e e T e ST 1=
[ i ibine g 3 -] z|Zla
bk onumu T e s e |2\
e e e e e e 2lg|s
T
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[y = =R il =
= Eee=Sapesijaes B2 S5 fire=iay Fine 52 - 130 Reddish brown to brown fine silt loam and very fine to fine ol8lE
................ Ef . . : : QlZ
- = - — - — == 1 Alluvium sand; massive, friable; non-sticky, non-plastic; moderately IR g
[ Moiam)s fem i §es o w5 =G effervescent; few fine to medium roots; < 5 % fine to medium Sl&lelz
S — =] pebbles. elals| @
................ i | Z|Z|e
Mixed 72 - 200 Reddish brown very gravelly sands; friable; massive; few E EmEEeEE B B TR m m il 3
Alluvium fine to medium roots; 35 % fine to coarse pebbles; 15 % [ S =S vy = i e e gle mm
cobbles. [l N
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Appendix B

Soil Typifying Pedons: Range in Characteristics
Major Horizons and Alluvium

A Horizon

Thickness: 7 — 14 inches

Texture: loam; sandy loam

Coarse Fragment Content: < 5 — 20 % pebbles; 0 — 5 % cobbles
Effervescence: none to very weak

B Horizon

Total Thickness: 16 — 38 inches

Bt Horizon Texture: loam, sandy clay loam, clay loam

Bk Horizon Texture: loam, sandy loam, sandy clay loam
Coarse Fragment Content: <5 — 25 % pebbles; 0 — 5 % cobbles
Effervescence: strong to violent

C Horizon/Mixed Alluvium (C/MA)

Thickness: 14 — 132 (base of soil test pit) inches
Texture: loam; sandy loam

Coarse Fragment Content: <5 — 25 % pebbles
Effervescence: weak to violent

May or may not be stratified and interbedded

Mixed Alluvium (MA)

Thickness: 18 — 150 (base of soil test pit) inches

Texture: sandy loam, very fine sand to coarse sand; gravelly sand
Coarse Fragment Content: 25 — 50 % pebbles; 0 — 20 % cobbles
Effervescence: None to violent

May or may not be stratified and interbedded

Fine Alluvium (FA)

Thickness: 11 — 134 (base of soil test pit) inches
Texture: loam, sandy clay loam, very fine sand
Coarse Fragment Content: 0 — 15 % pebbles
Effervescence: None to moderate

B-1




Gravel and Sand

Thickness: 11 — 36 inches

Texture: medium to coarse sand

Coarse Fragment Content: 45 — 65 % pebbles; 0 — 10 % cobbles
Effervescence: None to moderate

B-2




Beck Ranch Cover Soil Investigation - Summary of Soil Test Pit Horizonation

APPENDIX B

Test Pit | Horizon | Start Depth | End Depth Horizon Sum B
(in) (in) Thickness Horizons
(in) Thickness (in)
A 0 10 10]
Bt 10 23 13
TP-1 |Bk1 23| 38] 15
Bk2 38 48 10 109
C/MA 48 150} 102
A 0 11 11
Bt 11 20 9
TP-2 |Bk1 20] 40 20
Bk2 40| 44 4 104
C/IMA 44 150 106
A 0 11 11
TP-3 |Bt 11 22 11
Bk 22 38| 16 60
C/MA 38| 150] 112
A 0 7 7
TP4 |Bt 7 19] 12
Bk 19 28 9 47
C/MA 28] 160 132
A 0 11 11
TP-5 |Bt 11 20 9
Bk 20 28 8l 48]
C/MA 28| 157 129
A 0 14 14
Bt 14 23] 9
TP-6 |Bk 23 38| 15| 61
C/MA 38 98| 60|
FA 98] 130 32
A 0 11 11
Bt 11 23 12
TP-7 |Bk 23 32 9l 55
C/MA 32 95 63
FA 95 130] 35




l Beck Ranch Cover Soil Investigation - Summary of Soil Test Pit Horizonation
Test Pit | Horizon | Start Depth | End Depth Horizon Sum B
l (in) (in) Thickness Horizons
(in) Thickness (in)
I A 0 9 9
Bt 9 28| 19|
Bk 21 28] 7 56
TP-8 |C/MA 28] 48] 20
I G 48 59 11
FA 59 120 61
l MA 120 147 27
A 0 11 11
Bt 11 41 30
l Bk1 20) 30 10
TP-9 |Bk2 30 41 11 112
C/IMA 41 70 29
l G 70 84 14
FA 84 130) 46
I A 0 11 11
Bt 11 22 11
Bk1 22 28| 6
I Bk2 28| 38| 10 88
TP-10 |C/MA 38| 72 34
G 72 92 20
l FA 92 114 22
G 114 126 12
MA 126 150 24
l A 0 9 9
Bt 9 17 8l
l Bk 17 31 14 43|
TP-11 |C/MA 31 74 43
G 74 86 12
I FA 86 100 14
G 100 115 15
MA 115 145 30
ol
I A 0 10 10
Bt 10 19 9l
TP-12 |Bk1 19 30] 11
I Bk2 30 46 16 95
C/MA 46 82 36
l MA 82 150 68)
|




l Beck Ranch Cover Soil Investigation - Summary of Soil Test Pit Horizonation
Test Pit | Horizon | Start Depth | End Depth Horizon SumB
l (in) (in) Thickness Horizons
(in) Thickness (in)
I A 0 8 8|
Bt 8| 19| 11
TP-13 |Bk 19| 24 5 43
C/MA 24 52 28|
I FA 56 130 74
A 0 9| 9
l Bt 9 19| 10
TP-14 |BK1 19 26 7
Bk2 26 39 13 84
I MA 39 96 57
FA 96 150 54
l A 0 8 8
Bt 8] 20 12
TP-15 |Bk 20 30 10 50
I MA 30 120 90
FA 120 144 24
l A )| 9 )|
Bt 9l 22 13]
TP-16 |Bk 22 26 4
l MA 26 44 E 70
FA 44 78] 34
MA 78] 165 77
I A 0 10 10
Bt 10 19| 9
l Bk 19 26] 7 45
TP-17 |C/MA 26| 48] 22
G 48 60 12
I MA 60 78] 18
FA 78 150 72
I A 0 10 10
Bt 10 19 9
TP-18 |Bk 19 26 7 45
C/MA 26 42 16
l G 42 56 14
FA 56 145 89




I Beck Ranch Cover Soil Investigation - Summary of Soil Test Pit Horizonation
Test Pit | Horizon | Start Depth | End Depth Horizon Sum B
I (in) (in) Thickness Horizons
(in) Thickness (in)
I A 0 e | ] |
Bt 9 18 of
TP-19 |Bk 18| 28 10| 46
C/MA 28] 42 14
l FA 42 130 88|
A 0 11 11
I Bt 11 23 12
TP-20 |Bk 23| 34 11 57
C/MA 34 54 20]
I MA 54 160) 106]
A 0 11 11
I Bt 11 23] 12
TP-21 |B 23 33 10} 56
C/MA 33| 88| 55
I G 88| 100] 12
MA 100 185 85
I A 0 10 10]
Bt 10 24 14
TP-22 |Bk 24 38) 14 62
I CIMA 38| 78| 20
G 78 101 23]
FA 101 165 64
I A 0 12 12
Bt 12 22 10}
l Bk 22 28] 6] 50
C/MA 28] 44 16
TP-23 |MA 44 71 27
I G 71 84 13]
FA 84 110 26|
MA 110 130 20|
I FA 130 150 20
A 0 g| 8
Bt 8 19| 11
l TP-24 |Bk 19 31 12 50]
CIMA 31 70) 39
l FA 70 204 134




Beck Ranch Cover Soil Investigation - Summary of Soil Test Pit Horizonation

Test Pit | Horizon | Start Depth | End Depth Horizon Sum B
(in) (in) Thickness Horizons
(in) Thickness (in)

A 0] 10 10

TP-25 |Bv/Bk 10] 30 20 30
MA 30] 180 150
A | 24 24

TP-26 |Bt/Bk 24 52 28] 52
G 52 88| 36
FA 88| 176 88
A 0 11 11
Bt 11 30 19

TP-27 |Bk 30 36 6 66
G 36 72 36
MA 72 200 128]
A 0l 11 11
Bt 11 28 17

TP-28 |Bk 28] 36} 8] 64
G 36| 72 36
MA 72 200 128}
A 0 11 11
Bt 11 23 12

TP-29 |BK1 23] 28] 5
Bk2 28| 42 14 93
C/IMA 42 90 48]
FA 90 130] 40

Notes:

C/MA - C horizon and Mixed Alluvium
MA - Mixed Alluvium
G - Sand and Gravel
FA - Fine Alluvium
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TP-2 — Typical soil in southern portion of project area showing horizonation. Note gradual
transition between C horizon and Mixed Alluvium (C/MA) approximately one-third of
distance from surface, finer grained alluvium at depth, and relatively low coarse fragment
content throughout.
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TP-2 — Photo showing close-up view of transition from B horizon into C horizon and Mixed
Alluvium (C/MA) in lower third of profile.




TP-1 — Similar to TP-2; pedon showing A and B horizons overlying C horizon/Mixed
Alluvium (C/MA) at approximately middle of profile. Note strong, coarse subangular
blocky structure of A and B horizons.




TP-9 — Pedon showing typical relationship between upper horizons in southern portion of
project area and occurrence of distinct gravel lenses in northern potion of project area.
Note transition between B/C horizons in upper third of profile and coarse fragments in
transition between C horizon and Mixed Alluvium (C/MA) in middle of profile. Sandy
gravel lens is between 70 and 84 inches.




TP-12 — Profile showing presence of strong, medium platy structure at base of B horizon in
some pits in the central and eastern portions of the project area. This material is

salvageable.




TP-14 — Pedon showing A and B (thin) horizons overlying stratified Mixed Alluvium (MA)
with high coarse fragment content at relatively shallow depth (39 inches ) in northern
portion of the project area. Note fine alluvium (fine sand) with low coarse fragment content
at base of pit. This material is present at depth over much of the site.




TP-15 — Pedon typical of A and B horizon material overlying mixed alluvium with high
coarse fragment content in northern portion of project area. Note relatively high
percentage of coarse fragments in A and B horizons compared to southern portions of the
site.




TP-16 — Pedon showing the strong, medium to coarse blocky structure common in the A
and B horizons across the site. A horizon often breaks to moderate, medium granular
structure. Transition to C/MA horizon with relatively high coarse fragment content evident

at base of B horizon.
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APPENDIX D

Laboratory Data and QA/QC Report
Sample Chain-of-Custody
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Analytical Laboratories, Inc.

602 South 25th Streat
PO Box 30315

Billings, MT 69101
Telophone: (406) 254-7226
Fax: (406) 254-1289

REPORT TO: ATTN: BRIAN BARTKOWIAK DATE: August 19, 2008
MONTANA DEPT. OF ENVIRONMENTAL QUALITY JOB NUMBER: 90-933-27
P.0O. BOX 200901 PAGE: 1 of 66
HELENA, MT 59620 INVOICE NO.: 8070172

REPORT OF: Soil Analysis — Beck Ranch Soil Borrow Investigation

CASE NARRATIVE:

On July 24, 2008 these soil samples (laboratory numbers 2008070172-1 through -49) were received in our
laboratory for analysis. Tests were conducted in accordance with SW-846 “Test Method's for Evaluating Solid
Waste”, 3™ Edition, updales i, Il, HiA, 11B, IIl; EPA/B00/R-93-100 “Methods for the Determination of Inorganic
Substances in Environmental Samples”, U.S. Department of Agricullure Handbook No. 60, “Diagnosis and
improvement of Saline and Alkali Solids™, American Society of Agronomy, “Methods of Soil Analysis®, and
American Society for Testing Materials, “Annual Book of ASTM Standards”.

The results of the analysis are shown on the following pages. A < sign indicates the value reported was the
quantitation limit for this sample using the method described. Concentrations of analyte, if present, below
this were not quantifiable. Sample results are not comected for analyle blank concentrations. Values in
brackels are the guality control limits for the associated quality control test. RPD is the abbreviation for
relative percent difference.

The condition of the samples upon receipt al the laboralory is noled on the attached sample receipt checklist.
Chain of custody documentation is enclosed.

Footnotes used in this report include the following:

J — The associated value is an eslimated quantity.

(4) The recovery of this analyte in the matrix spike and/or its spike duplicate did not meet the quality
control limits. The recovery of the analyte in the laboratory control sample met the control limits. This
indicates the presence of a matrix interference in the sample. The associated sample resuits have
been footnoted with a data qualifier.

(6) The recovery or replication is oulside the stated quality conlrol limit. The associated sample resulls
have been footnoted with a data qualifier.

Reviewed by @t\w

Kathleen A. Smit — Laboratory Manager

CC: Ed Spotts
PBS&J
206 Lupfer Avenue |
Whitefish, MT 59937-2448

Attachments:  Chain of Custody (5)
Sample Receipt Checklist
nct

As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of cur clients and authorization
for publication of slatements, conclusions or extracts from or regarding our reports is reserved pending our written approval, Test results apply

l specifically to the samples tested only. The entire report shall not be reproduced, except in full, without the writlen approval of the laboratory.
Samples will be disposed of afier testing is completed unless other arrangements are agreed to in writing.




I Client: W UCE 1, U ENVIRUNMEN | AL JUALL Y Page 2
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 20080701721
Sample Name: TP-7; 0-6'
Sample Date/Time: 07/23/2008 10:58:00
Collected by: CLIENT
Sample Type: SOIL
I MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Elecirical Conduclivity Saturated Paste 0.58 mmhos/cm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Safturated Paste 77 S.u. ES 0.1 21a 07/30/2008 11:21:36 AM
Sample Preparation v —_ — — 3-5.1
METALS
otassium Available Dry Basis 520 mg/kg BH 100 13-3.5.2.2 07/30/2008 06:09:00 PM
Irsenic Dry Basis 25 mg/kg BH 10 6020 08/06/2008 04:45:00 PM
Copper Dry Basis 59 mg/kg BH 10 6020 08/06/2008 04:45:00 PM
EUTRIENTS
itrate + Nitrite (KCL Exiraclable, dry basis) 5.4 mgfkg cc 0.5 33.3.2 07/30/2008 11:09:00 AM
Phasphorus Available Dry Basis 22 mg/kg ES 4 2454 08/04/2008 10:30:00 AM
I(TJolal Kjeldah! Nilrogen as N dry basis 1080 mg/kg CcC 50 351.2 08/12/2008 04:20:00 PM
RGANICS
rganic Matler dry basis 1.7 % MRK 0.1 25-35.2 08/01/2008 D5:37:48 PM
EARTICLE SIZE ANALYSIS
Coarse Fragment Content 12.2 % RM 0.1 D421 07/30/2008 09:26:55 AM
and 52.5 Y RM 25 15-8mod. 07/30/2008 08:48:00 AM
tilt 32,5 Yo RM 25 15-5mod. 07/30/2008 08:48:00 AM
Clay 15.0 Yo RM 2.5 15-5mod, 07/30/2008 08:48:00 AM
exlure Sandy Loam — RM — 15-5mod. 07/30/2008 08:48:00 AM

I:rthern Analytical Laboratories, Inc.




l Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 3
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
I Laboratory No.:  2008070172-2
Sample Name: TP-7; 0-11'
Sample Date/Time: 07/23/2008 10:52:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conduclivity Salurated Pasta 0.52 mmhos/ecm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Salurated Pasle 7.8 S.u. ES 0.1 212 07/30/2008 11:21:36 AM
Eample Preparalion e —_ —_ — 3-5.1
METALS
t:assium Available Dry Basis 410 mgikg BH 100 13-3.5.2.2 07/30/2008 06:12:00 PM
enic Dry Basis 26 mgfkg BH 10 6020 08/06/2008 04:49:00 PM
Copper Dry Basis 53 mo’kg BH 10 6020 08/06/2008 D4:49:00 PM
mUTRIENTS
ilrale + Nitrite (KCL Extractable, dry basis) 35 mg/kg CcC 0.5 33.3.2 07/30/2008 10:20:00 AM
hosphaorus Available Dry Basis 16 mo/kg ES 4 2454 08/04/2008 10:30:00 AM
iolal Kjeldahl Nitrogen as N dry basis 1020 malkg cc 50 351.2 08/12/2008 04:21:00 PM
ORGANICS
rganic Maller dry basis 1.8 % MRK 0.1 29-3.5,2 08/01/2008 05:37:49 PM
PARTICLE SIZE ANALYSIS
Coarse Fragment Content 118 % RM 0.1 Da21 07/31/2008 08;08:35 AM
tand 55.0 % RM 25 15-5mod. 07/30/2008 08:52:00 AM
it 31.2 % R 25 15-5mad. 07/30/2008 08:52:00 AM
Clay 13.8 % RM 25 15-Smod. 07/30/2008 08:52:00 AM
exture Sandy Loam —- RM e 16-5mod. 07/30/2008 08:52:00 AM

l)rthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 4
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.; NONE GIVEN

Laboratory No.:  2008070172-3

Sample Name: TP-7; 0-32

Sample Date/Time: 07/23/2008 10:53.00

Collected by: CLIENT
Sample Type: SQIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
IINORGANICS
Electrical Conduclivity Saturated Pasle 0.86 mmhosfcm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Saturated Paste 7.9 S.uU. ES 0.3 21a 07/30/2008 11:21:36 AM
lSampIe Preparalion —_ —_ - — 3-51
METALS
Iotassium Available Dry Basis 200 mg/kg BH 100 13-3.5.2.2 07/30/2008 06:15:00 PM
rsenic Dry Basis 22 mg/kg BH 10 6020 08/06/2008 04:53:00 PM
Copper Dry Basis 30 mg'kg 8H 10 6020 08/06/2008 04:53:00 PM
m UTRIENTS
itrate + Nilrite (KCL Extractable, dry basis) 6.5 mg/kg CcC 0.5 33.3.2 07/30/2008 11:11:00 AM
Phosphorus Available Dry Basis 14 mgfkg ES 4 24.5.4 08/04/2008 10:30:00 AM
olal Kjeldah! Nilrogen as N dry basis 770 mg/kg cc 50 351.2 08/12/2008 04:23:00 PM
ORGANICS
Irganlc Matter dry basis 14 %a MRK 0.1 29-35.2 08/01/2008 05:37:49 PM
ARTICLE SIZE ANALYSIS
Coarse Fragmeni Conlenl 0.3 Yo RM 0.1 D421 07/31/2008 08:08:38 AM
tand 55.0 % RM 25 15-5mod. 07/30/2008 08:54:00 AM
225 % RM 25 15-5mod. 07/30/2008 08:54:00 AM
Clay 225 % RM 25 15-5mod. 07/30/2008 08:54:00 AM
axture SaClLo _— RM — 15-Smod. D7/30/2008 08:54:00 AM

I:rthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 5
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
l Laboratory No.:  2008070172-4
Sample Name: TP-7; 11-32'
Sample Date/Time: 07/23/2008 10:53:00

Collected hy: - CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATEITIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
I INORGANICS
Electrical Conduclivity Saturated Paste 2.14 mmhosicm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Salurated Paste 7.9 S.u. ES 0.1 21a 07/30/2008 11:21:36 AM
lSampIe Preparalion —_ -— — _ 3-5.1
METALS
Imsenic Dry Basis 17 mgikg BH 10 6020 08/06/2008 04:57:00 PM
Copper Dry Basis 12 mgikg BH 10 6020 08/06/2008 04:57:00 PM
ORGANICS
Frganic Matter dry basis 038 % MRK 0.1 29-3.5.2 08/01/2008 05:37:49 PM
PARTICLE SIZE ANALYSIS
oarse Fragmeni Conlent 7.4 % RM 0.1 D421 07/31/2008 08:08:40 AM
and 55.0 % RM 2.5 15-5mod. 07/30f2008 08:58:00 AM
Silt 225 % RM 2.5 15-5med. 07/30/2008 08:58:00 AM
lay 225 % RM 2.5 15-5mod. 07/30/2008 08:58:00 AM
exture SaCllLo _— RM — 15-Smod. 07/30/2008 08:58:00 AM

lrthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 6
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.: NONE GIVEN

Laboratory No.:  2008070172-5

Sample Name: TP-7, 32-95'

Sample Date/Time: 07/23/2008 10:55:00

ollected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATEITIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conductivity Saluraled Paste 3.49 mmhos/cm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Salurated Paste 7.9 s.u. ES 0.1 21a 07/30/2008 11:21:36 AM
‘ample Preparation —_ —_ — —_ 3-5.1
METALS
lrsenic Dry Basis <10 mg/kg BH 10 6020 08/06/2008 05:01:00 PM
opper Dry Basis 1 mg/kg BH 10 6020 08/06/2008 05:01:00 PM
ORGANICS
rganic Malter dry basis 0.7 % MRK 0.1 29-35.2 08/01/2008 05:37:49 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Contenl 12.3 % RM 0.1 D421 07/31/2008 08:07:56 AM
and 72.5 % RM 25 15-Smod. 07/30/2008 09:02:00 AM
Silt 17.5 % RM 25 15-5moed. 07/30/2008 09:02:00 AM
lay 10.0 % RM 25 15-5mod. 07/3012008 09:02:00 AM
exiure Sandy Loam ——- RM — 15-5mod. 07/30/2008 09:02:00 AM

rthern Analytical Laboratories, Inc.



I Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 7
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
I Laboratory No.:  2008070172-6
Sample Name: TP-21; 0-11'
Sample Date/Time: 07/23/2008 09:07:00

Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATEI/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
ATIONS
Calcium Carbonate 1.4 % ES 0.1 23C 07/30/2008 06:37:00 PM
NORGANICS
SElecirical Conduclivity Saluraled Paste 0.55 mmhosfcm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Salurated Paste 7.6 S.U. ES 0.1 2%a 07/30/2008 11:21:36 AM
t:mple Preparation — - = — 3-5.1
ETALS
otassium Available Dry Basis 310 mg'kg BH 100 13-2.5.2.2 07/30/2008 06:28;00 PM
irsenic Dry Basis 28 mg/kg BH 10 6020 08/06/2008 05:04:00 PM
admium Dry Basis <2 mg/kg BH 2 6020 08/06/2008 D5:04:00 PM
opper Dry Basis 55 mgikg BH 10 6020 08/06/2008 05:04:00 PM
iead Dry Basis 22 mglkg BH 10 6020 08/06/2008 05:04:00 PM
inc Dry Basis 86 mg/kg BH 10 6020 08/06/2008 05:04:00 PM
EUTRIENTS
iirale + Nitrile (KCL Extraclable, dry basis) 1.7 mg/kg cC a.5 33.3.2 07/30/2008 10:31:00 AM
Phosphorus Available Dry Basis 25 mg/kg ES 4 2454 08/04/2008 10:30:00 AM
otal Kjeldahl Nilrogen as N dry basis 1020 mg/kg cC 50 351.2 08/12/2008 04:25.00 PM
RGANICS
Organic Matter dry basis 1.8 % MRK 0.1 29-3.5.2 08/01/2008 05:37:49 PM
tARTlCLE SIZE ANALYSIS
parse Fragmenl Contenl 9.1 % RM 0.1 D421 07/31/2008 08:07:59 AM
and 52.5 % RM 25 15-Smod. 07/30/2008 09:05:00 AM
ii“ 30.0 % RM 2.5 15-5mod. 07/30/2008 09:05:00 AM
lay 17.5 Yo RM 25 15-5mod. 071/30/2008 09:05:00 AM
exlure Sandy Loam — RM — 15-5med. 07/30/2008 09:05:00 AM
iATURATED PASTE ANALYTES
Sodium salurated pasie 0.96 meg/l BH 0.04 3-54 08/06/2008 12:58:00 PM
| ghaluration 3.3 % €S 0.1 27A 07/31/2008 09:59:36 AM
'alcium saturateg paste 4.45 meqgf] BH 0.05 354 08/06/2008 12:58:00 PM
Viagnesium saturated paste 1.03 megfl BH 0.08 3-54 08/06/2008 12:58:00 PM
adiumn Adsorplion Ratio 0.34 —_— BH 0.1 20b 08/06/2008 12:58:00 PM

rthern Analytical l.aboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 8
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.: NONE GIVEN

Laboratory No.:  2008070172-7

Sample Name: TP-21; 11-33'

Sample Date/Time: 07/23/2008 09:08:00

Collected by: . CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
l CATIONS
Calcium Carbonate 20 % ES 0.1 23C 07/30/2008 06:37:00 PM
INORGANICS
Electrical Conduclivity Saturated Paste 3.49 mmhosfcm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Saturated Paste 7.9 S.u. ES 0.4 21a 07/30/2008 11:21:36 AM
ISample Preparalion —_ —_— - —_— 3-5.1
METALS
Polassium Available Dry Basis <100 mg/kg BH 100 13-3.5.2.2 07/30/2008 06:34:00 PM
rsenic Dry Basis i2 mglkg 8H 10 6020 08/06/2008 05:19:00 PM
Cadmium Dry Basis <2 mg/kg BH 2 6020 08/06/2008 05:19:00 PM
Capper Dry Basis 12 mg/kg BH 10 6020 08/06/2008 05:19:00 PM
ead Dry Basis <10 mgfkg BH 10 6020 08/06/2008 05:19:00 PM
Zinc Dry Basis 45 mg/kg B8H 10 6020 08/06/2008 05:19:00 PM
fUTRIENTS
ifrate + Nitrite (KCL Exlraclable, dry basis) 1.0 mg/kg cC 0.5 3332 07/30/2008 10:35:00 AM
Phosphorus Available Ory Basis [ mg/kq ES 4 2454 08/04/2008 10:30:00 AM
yolal Kjeldahl Nilrogen as N dry basis 295 mglkg cC 50 351.2 08/12/2008 03.09:00 PM
RGANICS
Organic Matter dry basis 0.6 % MRK 0.1 29-3.5.2 08/01/2008 05:37:49 PM
tARTlcus SIZE ANALYSIS
oarse Fragment Content 8.6 % RM 0.1 D421 07/31/2008 08:08:01 AM
Sand 57.5 % RM 25 15-5mod. 07/30/2008 09:15:00 AM
ilt 200 % RM 2.5 15-5mod. 07/30/2008 09:15:00 AM
lay 225 % RM 2.5 15-5mod. 07/30/2008 09:15:00 AM
Texiure SaCl Lo — RM — 15-Smed. 07/30/2008 09:15:00 AM
ATURATED PASTE ANALYTES
Sodium salurated paste 3.83 meqf BH 0.04 354 08/06/2008 01:03:00 PM
aturalion 380 % ES 0.1 27A 07/31/2008 09:59:36 AM
talcium saluraled pasie 28.2 meg/l BH 0.05 3-54 08/06/2008 01:03:00 PM
Magnesium saturated paste 16.9 meq/l BH 0.08 354 08/06/2008 §1:03:00 PM
rodium Adsorplion Ralio 0.81 — BH 0.1 20b 08/06/2008 01:03:00 PM

l)rthern Analytical Laboratories, Inc.



Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 9
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.: NONE GIVEN

Laboratory No.: ~ 2008070172-8

Sample Name: TP-21; 33-88'

Sample Date/Time: 07/23/2008 09:10:00

Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHQOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
CATIONS
Calcium Carbonate 8.0 % ES 0.1 2ac 07/30/2008 06:37:00 PM
NORGANICS
lectrical Conductivity Saturatled Paste 583 mmhos/cm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Salurated Paste 8.0 S.U. ES 0.1 21a 07/30/2008 11:21:36 AM
t;mple Preparation —_ —_ — - 3-5.9
ETALS
enic Dry Basis <10 mg/kg BH 10 6020 08/06/2008 05:30:00 PM
admium Dry Basis <2 mg/kg BH 2 6020 08/06/2008 05:30:00 PM
pper Dry Basis 13 mg/kg BH 10 6020 08/06/2008 05:30:00 PM
ead Dry Basis 1 mgkg BH 10 6020 08/06/2008 05:30:00 PM
inc Dry Basis 419 mgikg BH 10 6020 08/06/2008 05:30:00 PM
ORGANICS
rganic Matter dry basis 0.3 % MRK 0.1 29-3.5.2 08/01/2008 05:37:49 PM
ARTICLE SIZE ANALYSIS
Coarse Fragment Content 19.5 % RM 0.1 D421 07/31/2008 09:31:45 AM
and 70.0 % RM 2.5 15-5Smod. 07/30/2008 09:18:00 AM
i 21.2 % RM 25 15-5mod. 07/30/2008 09:18:00 AM
Clay 88 % RM 2.5 15-5mod. 07/30/2008 09:18:00 AM
!exlure Sandy Loam - RM —_ 15-5mod. 07/30/2008 09:18:00 AM
ATURATED PASTE ANALYTES
odium saluraled pasle 19.9 meqgh BH 0.04 354 08/06/2008 01:05:00 PM
iatura!ion 28.2 % ES 0.1 27A 07/31/2008 09:59:36 AM
alcium salurated paste 23.0 megil BH 0.05 3-54 08/06/2008 01:05:00 PM
agnesium saluraled pasle 37.0 meqgfl BH 0.08 3-54 08/06/2008 01:05:00 PM
i‘odium Adsorplion Ralio 3.63 —_— BH 0.1 20b 08/06/2008 01:05:00 PM

lrthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 10
Project Namae: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-9
Sample Name: TP-5; 0-11'
Sample Date/Time: 07/23/2008 08:53.00
Collected by: CLIENT
Sample Type: SOIL
| MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
IINORGANICS
Etectrical Conduclivity Salurated Paste 0.75 mmhosicm RM 0.01 10-3.3 08/01/2008 03:45:00 AM
pH Saluraled Paste 6.9 S.U. ES 0.1 21a 07/30/2008 11:21:36 AM
ISampIe Preparation _— — — ——a 351
METALS
l:otassium Available Dry Bass 320 mg/kg BH 100 13-3.5.2.2 07/30/2008 06:40:00 PM
rsenic Dry Basis as mg/kg BH 10 6020 06/06/2008 05:34:00 PM
Copper Dry Basis 73 mg/kg BH 10 6020 08/06/2008 05:34.00 PM
NUTRIENTS
Nitrate + Nifrite {KCL Exiraclable, dry basis) 29 mgikg CcC 0.5 33.3.2 07/30/2008 10:38:00 AM
hosphorus Available Dry Basis 30 mg/kg ES 4 2454 08/04/2008 10:30:00 AM
otal Kjeldahl Nitrogen as N dry basis 878 mglkg cC 50 351.2 08/12/2008 04:29:00 PM
ORGANICS
Irganic Matler dry basis 1.5 % MRK 0.1 29.352 08/01/2008 05:37:49 M
ARTICLE SIZE ANALYSIS
Coarse Fragment Content 114 % RM 0.1 D421 07/31/2008 08:08:05 AM
tand 50.0 % RM 25 15-5mad. 07/30/2008 09:21:00 AM
ilt 35.0 % RM 2,5 15-5mad. 07/30/2008 09:21:00 AM
Clay 15.0 % RM 2.5 15-5mod. 07/30/2008 09:21:00 AM
Loam —_ RM —_— 15-5mod. 07/30/2008 09:21:00 AM

Iexlure

I)rthern Analytical Laboratories, Inc.




I Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 11
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-10
Sample Name: TP-5; 11-28'
Sample Date/Time: 07/23/2008 08:53:00

Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
IINORGANIC S
Eleclrical Conduclivity Saturated Paste 0.99 mmhos/fcm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Saluraled Paste 7.9 S.U. ES 0.1 21a 07/30/2008 11:21:36 AM
Eample Preparalion — — — — 3-5.1
METALS
tolassium Available Dry Basis <100 mg/kg BH 100 13-3.8.2.2 07/30/2008 06:43:00 PM
rsenic Ory Basis 12 mg/kg BH 10 6020 08/06/2008 05:38:00 PM
Copper Dry Basis 16 mg/kg BH 10 6020 08/06/2008 05:38:00 PM
m UTRIENTS
itrate + Nitrite (KCL Extractable. dry basis) 0.9 mglkg cc 0.5 33,32 07/30/2008 10:40:00 AM
hosphorus Available Dry Basis 8 mgfkg ES 4 2454 08/04/2008 10:30:00 AM
olat Kjeldahl Nirogen as N dry basis 88 mg/kg cc 50 351.2 08/12/2008 03:14:00 PM
ORGANICS
E ganic Maller dry basis i.4 % MRK 0.1 29-3.5.2 08/01/2008 05:37:49 PM
ARTICLE SIZE ANALYSIS
Coarse Fragment Content 15.0 % RM 0.1 D421 07/31/2008 08:08:08 AM
tand 62.5 % RM 25 15-5mod. 07/30/2008 09:26:00 AM
17.5 % RM 25 15-5mod. 07/30/2008 09:26:00 AM
Clay 20.0 % RM 2.5 15-5mod. 0713012008 09:26:00 AM
exiure Sandy Loam -~ fRM — 15-5mod. 07/30/2008 09:26:00 AM

Iarthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 12
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.: NONE GIVEN

Laboratory No.:  2008070172-11

Sample Name: TP-11; 0-G'

Sample Date/Time: 07/23/2008 10:20:00

Collected by: CLIENT

Sample Type: SOIL

MEASURED REPORTING METHOD DATEITIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conductivity Saturated Pasle 0.43 mmhos/em RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Salurated Paste 7.2 S.u. ES 0.1 21a 07/30/2008 11:21:36 AM
Eampte Preparalion —_ —_ - —- 3-5.1
METALS
ttsenic Dry Basis 33 mg/kg BH 10 6020 08/06/2008 05:42:00 PM
opper Dry Basis 62 mglkg BH 10 6020 08/06/2008 05:42:00 PM
RGANICS
rganic Maiter dry basis 1.0 % MRK 0.1 29-3.5.2 (:8/01/2008 05:37:49 PM
PARTICLE SIZE ANALYSIS
arse Fragment Content 95 % RM 0.1 D421 07/31/2008 08:08:11 AM
and 51.3 % RM 25 15-5mod. 07/30/2008 09:29:00 AM
Silt 33.7 % RM 25 15-5maod. 07/30/2008 09:29:00 AM
lay 15,0 % RM 2.5 15-5mod. 07/30/2008 09:29:00 AM
exlure Loam — RM —_ 15-5mod. 07/30/2008 09:29:00 AM

Irthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 13
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-12
Sample Name: TP-11; 0-18'
I Sample Date/Time: 07/23/2008  10:33:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATEMIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Elecirical Conduclivity Salurated Paste 2.53 mmhos/cm  RM 0.01 10-3.3 08/61/2008 09:45:00 AM
H Saturated Paste 75 S.u. ES 0.1 21a 07/30/2008 11:21:36 AM
:ample Preparation — — - —_ 3-5.1
METALS
senic Dry Basis 30 mgikg BH 10 6020 08/06/2008 05:46:00 PM
pper Dry Basis 36 mg/kg BH 10 6020 08/06/2008 05;46.00 PM
fRGANICS
rganic Mater dry basis 1.3 % MRK 0.1 29-3.5.2 08/01/2008 05:37:49 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Conlenl 7.3 % RM 0.1 D421 07/31/2008 08:08:16 AM
and 45.0 % RM 25 18-5med. 07/30/2008 09:33:00 AM
Silt 30.0 % RM 25 15-5mod. 07/30/2008 09:33:00 AM
lay 25.0 % RM 25 15-5mad. 07/30/2008 09:33:00 AM
[exlure Loam — RM —— 15-5mod. 07/30/2008 09:33:00 AM

rthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 14
Project Name:  BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
l Laboratory No.:  2008070172-13
Sample Name: TP-11; 0-31'
I Sample Date/Time: 07/23/2008  10:20:00

Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Eleclrical Conduclivity Saturated Paste 3.16 mmhosfcm  RM 0.01 10-3.3 08/04/2008 09:45:00 AM
IpH Saturated Paste 76 S.U. ES 0.1 21a 07/30/2008 11:21:36 AM
Sample Preparalion e _— — —— 3-51
METALS
rsenic Dry Basis 21 mgikg BH 10 6020 08/06/2008 05:50:00 PM
opper Dry Basis 23 mg/kg BH 10 6020 08/06/2008 05:50:00 PM
RGANICS
rganic Matter dry basis 1.0 % MRK 0.1 29-3.5.2 08/01/2008 05:37:49 PM
PARTICLE SIZE ANALYSIS
toarse Fragment Content 55 % RM 0.1 D421 07/31/2008 0B:08:19 AM
and KY R % am 25 15-5mod. 07/30/2008 09:37:00 AM
Sill 350 % RM 2.5 15.5mod. 07/30/2008 09:37:00 AM
tlay 27.5 % RM 25 15-5mod. 07/30/2008 09:37:00 AM
exture Clay Loam — RM — 15-Smod. 07/30/2008 09:37:00 AM

l.:rthern Analytical Laboratories, Inc.




l Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 15
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
| IF'roject No.: NONE GIVEN
 Biaboratory No.:  2008070172-14
Sample Name: TP-11; 9-31°
Sample Date/Time: 07/23/2008 10:20:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATEI/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conductivity Saturated Pasle .29 mmhos/cm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
tH Salurated Paste 78 S.U. ES 0.1 21a 07/30/2008 11:21:36 AM
ample Preparalion _— —— - —_— 3-5.1
ETALS
rsenic Dry Basis 18 mg/kg BH 10 6020 08/06/2008 05:53:00 PM
opper Dry Basis 14 mg/kg BH 10 6020 08/06/2008 05:53:00 PM
RGANICS
rganic Matter dry basis 0.9 % MRK 0.1 20-35.2 08/01/2008 05:37:49 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Content 5.0 % RM 0.1 D421 07/31/2008 08:08:22 AM
and 50.0 % RM 25 15-5mod. 07/30/2008 09:39:00 AM
silt 25.0 %o RM 25 15-5mod. 07/30/2008 09:39:00 AM
tlay 25.0 %a RM 25 15-5mod. 07/30/2008 09:39:00 AM
exiure SacCllLo _— RM — 15-Smod. 07/30/2008 09:39:00 AM

‘rthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 16
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
I Laboratory No.: 2008070172-15
Sample Name: TP-9; 0-11
Sample Date/Time: 07/23/2008 09:53:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
| PARAMETER VALUE UNITS ANALYST LINMIT NUMBER ANALYZED
|
Electrical Conduclivity Salurated Paste 0.66 mmhosfcm RM 0.01 10-3.3 08101/2008 09:45:00 AM
H Saturated Paste 7.0 S.U. ES 0.1 21a 07/30/2008 11:21:36 AM
tample Preparation S _— — — 3-5.1
METALS
otassium Available Dry Basis 260 mg/kg BH 100 13-3.5.2.2 07/30/2008 06:46:00 PM
rsenic Dry Basis X] mg/kg BH 10 6020 08/06/2008 06:04:00 PM
Copper Dry Basis 61 my/kg BH 10 6020 08/06/2008 06:04:00 PM
UTRIENTS
Nitrate + Nitrite (KCL Extractable, dry basis) 31 mg/kg CcC 0.5 33.3.2 07/30/2008 10:42:00 AM
hosphonis Available Dry Basis 20 mofkg ES 4 2454 08/04/2008 10:30:00 AM
Iotal Kjeldahl Nitrogen as N dry basis 701J ma/kg CcC 50 351.2 08/12/2008 04:31:00 PM
ORGANICS
trganic Matter dry basis 1.8 % MRK 0.1 29-3.5.2 08/01/2008 05:37:49 PM
ARTICLE SIZE ANALYSIS
Coarse Fragment Content 7.7 % RM 0.1 D421 07/31/2008 08:08:26 AM
and 50.0 % RM 25 15-5mod. 07/30/2008 09:43:00 AM
ilt 337 % RM 25 15-5mod. 07/30/2008 09:43:00 AM
Clay 16.3 %a RM 25 15-5mod. Q7/30/2008 09:43:00 AM
exlure Loam — RM —_ 15-5mod. 07/30/2008 09:43:00 AM

l;rthern Analytical Laboratories, Inc.




Ciient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 17
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.: NONE GIVEN

Laboratory No.:  2008070172-16

Sample Name: TP-9; 11-30'

Sample Date/Time: 07/23/2008 09:53.00

Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATETIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conductivity Saturated Pasle 3.07 mmhos/cm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Saturated Paste 78 S\, ES 0.1 212 07/30/2008 11:21:36 AM
ample Preparation — _— — s 3-5.1
METALS
olassium Avallable Dry Basis <100 mg/kg BH 100 13-3.5.2.2 07/30/2008 05:52:00 PM
rsenic Ory Basis 12 mg/kg BH 10 6020 08/06/2008 06:12:00 PM
Copper Dry Basis 13 mg/kg BH 10 6020 0B/06/2008 06:12:00 PM
hUTRIENTS
Niirate + Nitrite (KCL Extractable, dry basis) 0.7 mglkg cC 0.5 33.3.2 07/30/2008 10:46:00 AM
hosphorus Available Dry Basis 9 mg/kg ES 4 2454 08/04/2008 10:30:00 AM
olal Kjeldah] Nitrogen as N dry basis 296.J mg/kg (ol 50 351.2 08/12/2008 03:18:00 PM
ORGANICS
trganic Malier dry basis 0.6 % MRK 0.1 29.3.5.2 08/01/2008 05:37:49 PM
ARTICLE SIZE ANALYSIS
Coarse Fragment Content 11.2 %a RM 0.1 D421 07/31/2008 08:08:52 AM
tand 56.3 % RM 25 15-5mod. 07/30/2008 09:50:00 AM
ilt 224 % RM 2.5 15-5mod. 07/30/2008 09.50:00 AM
Clay 21.3 % RM 25 15-5mod. 07/30/2008 09:50:00 AM
Sa ClLo — RM —_ 15-5mod. 07/30/2008 09:50:00 AM
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rthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 18
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.: NONE GIVEN

Laboratory No.: 200807017217

Sample Name: TP-9; 11-41

Sample Date/Time: 07/23/2008 09:55:00

Collected by: CLIENT
l Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conductivity Salurated Pasie 3.46 mmhosfcm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Salurated Paste 7.8 s.u. ES 0.1 21a 07/30/2008 11:21:36 AM
Sample Preparation — _— —_ —— 3-5.1
METALS
Ersenic Dry Basis 11 mgikg BH 10 6020 08/06/2008 06:20:00 PM
pper Dry Basis 13 mo'kg BH 10 6020 08/06/2008 06:20:00 PM
RGANICS
rganic Maller dry basis 0.4 % MRK 0.1 29-35.2 08/01/2008 05:37:50 PM
PARTICLE SIZE ANALYSIS ’
Ioarse Fragment Content 105 % RM 0.1 D421 07/31/2008 08:08:57 AM
and 55.0 % RM 2.5 15-5mod. 07/30/2008 09:53:00 AM
Silt 25.0 % RM 25 15-5mod. 07/30/2008 03:53:00 AM
lay 20.0 % RM 2.5 15-Smod. 07/30/2008 09:53:00 AM
exiure Sandy Loam -— RM —_ 15-5mod. 07/30/2008 09:53:00 AM

Iorthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 19
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-18
Sample Name: TP-9; 30-70"
Igample Date/Time: 07/23/2008 09:58:00
ollected by: CLIENT
Sample Type: SOIL
MEASURED REFPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conductivity Saturaled Paste 4.01 mmhosicm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Salurated Pasle 78 S.uU. ES 0.1 27a 07/30/2008 11:21:36 AM
!ample Preparation — — - _— 3-5.1
METALS
rsenic Dry Basis <10 mg/kg BH 10 6020 08/06/2008 06:23:00 PM
opper Dry Basis 14 mg/kg BH 10 6020 08/06/2008 06:23:00 PM
RGANICS
rganic Maller dry basis 0.3 % MRK 0.1 29-3.5.2 08/01/2008 05:37:50 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Conient 17.0 % RM a1 D421 07/34/2008 09:32:15 AM
land 62.5 % RM 25 15-5mod. 07/30/2008 09:55:00 AM
Sil 287 % RM 25 15-5mad. 07/30/2008 £9:55:00 AM
lay 88 % RM 25 15-5mod. 07/30/2008 09:55:00 AM
Iexlure Sandy Loam — RM —_— 15-5mod. 0743012008 09:55:00 AM

ltthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 20
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.: NONE GIVEN

Laboratory No.:  2008070172-19

Sample Name: TP-15; 0-8'

Sample Date/Time: 07/23/2008 13:24:00

Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conductivity Salurated Paste 0.62 mmhosfcm KM 0.01 10-3.3 08/01/2008 09:45:00 AM
EH Salurated Pasle 7.7 s ES 0.1 21a 07/30/2008 11:21:36 AM
ample Preparation — — — — 3.51
| METALS
Ersenic Dry Basis 29 malkg BH 10 €020 08/06/2008 06:27:00 PM
pper Dry Basis 57 mg/kg BH 10 6020 08/06/2008 06:27:00 PM
RGANICS
rganic Matter dry basis 24 % MRK 0.1 29-3.5.2 08/01/2008 05:37:50 PM
PARTICLE SIZE ANALYSIS
toarse Fragment Conlenl 6.6 % RM 0.1 D421 07430/2008 03:23:24 PM
and 525 % RM 25 15-Smed. 07/30/2008 09:59:00 AM
Silt 287 % RM 25 15-5med. 07/30/2008 09:59:00 AM
tlay 18.8 % f/M 2.5 15-5mod. 07/30/2008 09:59:00 AM
exture Sandy Loam — RM - 15-5mod. 07/30/2008 09:59:00 AM

'thhern Analytical Laboratories, Inc.




I Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 21
Project Name: BECK RANCH SOIL BORROW INVESTIGATICN
Project No.: NONE GIVEN
Laboratory No.:  2008070172-20
Sample Name: TP-15; 8-25%°
Sample Date/Time: 07/23/2008 13:25:00

Collected by: CLIENT
l Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
I PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Elecirical Conduclivity Saluraied Paste 1.14 mmhos/cm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
IpH Salurated Paste 7.8 s.u, ES 0.1 21a 07/30/2008 11:21:36 AM
Sample Preparalion ——— —_— — —_— 3-5.1
METALS
I;rsenic Dry Basis 22 mgikg BH 10 €020 08/06/2008 06:31:00 PM
Copper Dry Basis 14 mg/kg BH 10 6020 08/06/2008 06:31;00 PM
IO RGANICS
rganic Matter dry basis 1.2 Yo MRK 0.1 29-3.5.2 08/01/2008 05:37:50 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Conienl 28.0 % RM 0.1 D421 07/31/2008 08:09:00 AM
and §2.5 Yo RM 25 15-5mod. 07/30/2008 10:03:00 AM
Silt 23.7 % RM 2.5 15-5mod. 07/30/2008 10:03:00 AM
lay 23.8 % RM 25 15-5med. 07/30/2008 10:03:00 AM
exiure SaCllLo e RM —_— 15-5mad. 07/30/2008 10:03:00 AM

Iorthern Analytical Laboratories, Inc.
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Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-21
Sample Name: TP-2; 0-6'
Sample Date/Time: 07/23/2008 08:31:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE  UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Elecirical Conductivity Salurated Paste 1.38 mmhosfem  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
tH Saturated Paste 7.4 S.U. ES 0.1 21a 07/29/2008 11:52:16 AM
ample Preparation _— —_ — — 3-51
ETALS
rsenic Dry Basis 21 mg/kg BH 10 6020 08/07/2008 08:57:00 AM
opper Dry Basis 62 mg/kg BH 10 6020 08/07/2008 08:57:00 AM
RGANICS
rganic Matter dry basis 0.8 % MRK 0.1 29-3.5.2 08/04/2008 02:33:23 PM
PARTICLE SIZE ANALYSIS
arse Fragment Contenl 9.8 % /M 0.1 D421 07/31/2008 08:09:03 AM
and 55.0 % RM 25 15-5mod. 07/29/2008 08:24:00 AM
Silt 27.5 % RM 2.5 15-5mod. 07/29/2008 08:24:00 AM
lay 17.5 % RM 2.5 15-5mod. 07/29/2008 08:24:00 AM
exture Sandy Loam — RM - 15-5mod. 07/25/2008 08:24:00 AM

I:rthern Analytical Laboratories, Inc.




| l Client:

MT DEPT. OF ENVIRONMENTAL QUALITY Page 23
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-22
Sample Name: TP-2; 0-11'
Sample Date/Time: 07/23/2008 08:30:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATETIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
IINO RGANICS
Electrical Conduciivity Saturated Paste 0.71 mmhosferm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
l;st Saturated Paste 7.6 S.u. ES 0.1 21a 07/29/2008 11:52:16 AM
ample Preparalion — S - — 3-6.1
METALS
rsenic Dry Basis 23 mg/kg BH 10 6020 08/07/2008 03:00:00 AM
opper Dry Basis 62 mg/kg BH 10 6020 08/07/2008 09:00:00 AM
RGANICS
rganic Malter dry basis 2,0 % MRK 0.1 29-352 08/04/2008 02:35:18 PM
PARTICLE SIZE ANALYSIS
taarse fFragment Content 12.0 % RM 0.1 0421 07/31/2008 08:09:06 AM
and 52.5 % RM 2.5 15-5mod. 07/29/2008 08:28:00 AM
Sin 325 % RM 25 15-5mod. 07/29/2008 08:28:00 AM
rlay 15.0 % RM 25 15-5mod. 07/29/2008 08:28:00 AM
lexlure Sandy Loam — RM — 15-5mod. 07/29/2008 08:28:00 AM

-F---—

rthern Analytical Laboratories, Inc.
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Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-23
Sample Name: TP-2; 11-40'
Sample Date/Time: 07/23/2008 08:32:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Efectrical Conductivity Salurated Paste 1.71 mmhosicm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
IpH Saturaled Pasle 8.0 S\ ES 0.1 21a 07/29/2008 11:52:17 AM
Sample Preparalion — —_ — —_ 3-5.1
METALS
rsenic Dry Basis 1 mg/kg 84 10 6020 08/07/2008 09:04:00 AM
Copper Dry Basis 27 mg/kg BH 10 6020 08/07/2008 09:04:00 AM
RGANICS
rganic Maller dry basis a.7 % MRK 0.1 29-3.5.2 08/04/2008 02:36:28 PM
PARTICLE SIZE ANALYSIS
toarse Fragment Contenl 16.8 % fM 0.1 D421 07/31/2008 08:09:08 AM
and 57.5 % RM 2.5 15-5mod. 07/29/2008 08:32:00 AM
Silt 237 % RM 2.5 15-5mod. 07/29/2008 08:32:00 AM
t'ay 8.8 % RM 2.5 15-5mod. 07/29/2008 08:32:00 AM
exture Sandy Loam --—- RM _— 15-Smod. 07/29/2008 08:32:00 AM

lorthern Analytical Laboratories, inc.
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MT DEPT. OF ENVIRONMENTAL QUALITY Page 25
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-24
Sample Name: TP-17; 0-10’
Sample Date/Time: 07/23/2008 13:57.02
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
ATIONS
Calcium Carbonate 1.3 % ES 01 23C 07/30/2008 06:37:00 PM
'NORGANICS
Electrical Conductivity Saturated Pasle 0.55 mmhosfcm  RM 0.01 10-3.3 08/01/2008 09:45.00 AM
H Salurated Paste 7.6 Su. ES 01 21a 07/29/2008 11:52:17 AM
‘am ple Preparalion _ —_ — e 3-5.1
METALS
senic Dry Basis 26 mgikg BH 10 6020 08/07/2008 09:12:00 AM
[;dmium Dry Basis <2 mg/kg BH 2 6020 08/07/2008 09:12:00 AM
Copper Dry Basis 66 mg/kg BH 10 6020 08/07/2008 09:12:00 AM
ead Dry Basis 21 mg/kg BH 10 6020 08/07/2008 09:12:00 AM
Iinc Dry Basis 77 mg'kg BH 10 6020 08/07/2008 09:12:00 AM
ORGANICS
trganic Matter dry basis 1.6 %o MRK 0.1 29-35.2 08/04/2008 02:37:29 PM
ARTICLE SIZE ANALYSIS
oarse Fragmenl Contenl 7.0 % RM 0.1 D421 07/31/2008 08:11:03 AM
‘and 47.5 % RM 25 15-5mod. 07/29/2008 08:37:00 AM
Sill 36.2 % RM 2.5 15-5mod. 07/29/2008 08:37:00 AM
lay 16.3 % RM 25 15-5mod. 07/29/2008 08:37:00 AM
iexlure Loam — RM — 15-5mod, 07/29/2008 08:37:00 AM
SATURATED PASTE ANALYTES
odium saturated paste 0.41 megf BH 0.04 354 08/06/2008 01:25:00 PM
'aturalion 33.7 % ES 0.1 27A 07/25/2008 03:54:23 PM
Calcium saturated paste 3.99 meg/l BH 0.05 3-5.4 08/06/2008 01:25:00 PM
agnesium saturated paste 1.09 meg/ BH 0.08 3-54 0B/06/2008 01:25:00 PM
adium Adsomtion Ratio 0.26 — BH 0.1 20b 08/06/2008 01:25:00 PM

rthern Analytical Laboratories, Inc.



I Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 26
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-25
Sample Name: TP-17; 10-48'
Sample Date/Time: 07/23/2008 14.00:00

Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHQOD DATEITIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
CATIONS
Caicium Carbonate 10 % ES 0.1 23C 07/30/2008 06:37:00 PM
NORGANICS
Eleclrical Conductivity Saturated Paste 3.23 mmhos/cm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Saluraled Pasle 78 S.u. ES 0.1 21a 0712912008 11:52:17 AM
Fample Preparation e - - — 351
METALS
rsenic Dry Basis <10 mgikg BH 10 6020 08/07/2008 09:20:00 AM
tadmium Cry Basis <2 mgfkg BH 2 6020 08/07/2008 09:20:00 AM
Copper Dry Basis 24 mg/kg BH 10 6020 08/07/2008 09:20:00 AM
ead Dry Basis <10 mg/kg BH 10 6020 08/07/2008 09:20:00 AM
tinc Dry Basis 37 mg/kg BH 10 6020 08/07/2008 €9:20.00 AM
ORGANICS
rganic Matter dry basis 0.5 % MRK 01 29-3.5.2 08/04/2008 02:41:49 PM
EARTICLE SIZE ANALYSIS
oarse Fragmenl Contenl 94 Yo RM 0.1 D421 07/31/2008 09:32:52 AM
‘and 82.5 % RM 2.5 15-Smod. 07/29/2008 08:43:00 AM
Silt 18.7 % RM 25 15-5mod. 07/29/2008 08:43:00 AM
lay 18.8 % RM 25 15-5mod. 07/29/2008 08:43:00 AM
exture Sandy Loam — RM S 15-5mod. 07/29/2008 08:43:00 AM
SATURATED PASTE ANALYTES
odium salurated paste 354 megA eR 0.04 354 08/06/2008 01:30:00 PM
Ealuralinn 29.1 % ES 0.1 27A 07/29/2008 03:54:23 PM
Calcium salurated pasle 30.6 meqgh BH 0.05 3-54 08/06/2008 01:30:00 PM
agnesium saturated paste 13.5 meg/l BH 0.08 354 08/06/2008 01:30:00 PM
modium Adsorption Ralio 0.75 — BH 0.1 20b 08/06/2008 01:30:00 PM

Iorthern Analytical Laboratories, Inc.
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Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-26
Sample Name: TP-17; 78-144'
Sample DatefTime: 07/23/2008 14:01:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
CATIONS
Calcium Carbonatle 2.2 % ES 0.1 23C 07/30/2008 06:37:00 PM
lNORGANICS
Electrical Conduclivity Salurated Pasle 5.42 mmhos/fcm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Saturated Paste 7.9 S.U. ES 0.1 21a 07/29/2008 11:52:17 AM
‘ampte Preparalion —_ —_ — —_ 351
METALS
trsenic Dry Basis <10 my/kg BH 10 6020 08/07/2008 09:27:00 AM
admium Ory Basis <2 mofkg BH 2 6020 08/07/2008 09:27:00 AM
Copper Dry Basis 28 mgfkg BH 10 6020 08/07/2008 09:27:00 AM
ead Dry Basis 13 mgkg BH i0 6020 08/07/2008 09:27:00 AM
tinc Dry Basis 54 mgfkg BH 10 6020 08/07/2008 09:27:00 AM
ORGANICS
rganic Matter dry basis <0.1 % MRK 0.1 29-35.2 08104/2008 02:43:57 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Centent 5.4 %o RM 0.1 D421 07/31/2008 09:33:10 AM
Eand 50.0 % RM 2.5 15-5mod. 07/29/2008 0B:46:00 AM
Silt 275 % RM 2.5 15-5mod. 07/29/2008 08:46:00 AM
lay 225 % RM 25 15-5mod. 07/29/2008 08:46:00 AM
Fexlure SaCllo — RM —_ 15-5mod. 07/29/2008 08:46:00 AM
SATURATED PASTE ANALYTES
todlum salurated pasle 31.5 meqAl BH 0.04 3-5.4 08/06/2008 01:35:00 PM
aturalion 343 % ES 0.1 27A 07/29/2008 03:54:23 PM
Calcium saluraled paste 25.7 megfl B8H 0.05 3-54 08/06/2008 01:35:00 FM
magnesium salurated pasie 19.3 meqfl BH 0.08 354 08/06/2008 01:35:00 PM
odium Adsorplion Ratio 6.64 —_ BH 0.1 20b 08/06/2008 01:35:00 PM

orthern Analytical Laboratories, Inc.




ICIient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 28
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

IProject No.: NONE GIVEN
Laboratory No.:  2008070172-27

Sample Name: TP-1; 0-10°
Sample Date/Time: 07/23/2008 07:55:00

Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conductivity Saturated Pasle 0.56 mmhosficm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
lH Saturaled Paste 7.0 s.U. ES 0.1 21a 07/31/2008 03:13.07 PM
ample Preparation — e — —_ 3-5.1
f ETALS
olassium Available Dry Basis 360 mg/kg BH 100 13-3.5.2.2 07/30/2008 07:04:00 PM
Arsenic Dry Basis 27 mg/kg BH 10 8020 08/07/2G08 09:38:00 AM
admium Dry Basis <2 maglkg BH 2 6020 08/07/2008 09:38:00 AM
topper Dry Basis 7 mg/kg BH 10 6020 08/07/2008 09:38:00 AM
Lead Dry Basis 21 mglkg BH 10 6020 08/07/2008 09:38:00 AM
inc Dry Basis 76 mg/kg BH 10 6020 08/07/2008 09:38:00 AM
IUTRI ENTS
Nitrate + Nilrite (KCL Extractable, dry basis) 3.6 magfkg CcC 0.5 33.3.2 07/30/2008 10:57:00 AM
hospherus Available Dry Basis 22 mg/ig ES 4 24.5.4 08/04/2008 10:30:00 AM
lolal Kjeldahl Nitrogen as N dry basis 604 mg/kg CC 50 351.2 08/12/2008 04:42:00 PM
ORGANICS
rganic Maller dry basis 1.6 % MRK 0.1 29-3.5.2 08/04/2008 02:45:04 PM
EARTICLE SIZE ANALYSIS
oarse Fragmenl Conlent 7.7 % RM 0.1 D421 07/31/2008 09:33:27 AM
‘and 57.5 % Rw 25 15-5mod. 07/30/2008 08:25:00 AM
Siit 28.7 %e RM 2.5 15-5mod. 07/30/2008 08:25:00 AM
lay 13.8 Yo RM 2.5 15-5mod. 07/30/2008 08:25.00 AM
‘exlure Sandy Loam —— RM o 15-5mod. 07/30/2008 08:25:00 AM
SATURATED PASTE ANALYTES
odium saturated paste 0.81 meg/l BH 0.04 3-54 08/06/2008 01:10:00 PM
aturalion 322 Yo ES 0.1 27A 07/31/2008 09:59:36 AM
Calcium saturaled paste 37 meg BH 0.05 3-54 08/06/2008 01:10:00 PM
agnesium salurated paste 1.38 meg/ BH 0.08 3-54 (8/06/2008 01:10:00 PM
!odium Adsorplion Ralio 0.51 ——— BH 0.1 20b 08/06/2008 01:10:00 PM

lonhem Analytical Laboratories, Inc.
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I Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 29
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-28
Sample Name: TP-1; 10-23
Sample Date/Time: 07/23/2008 07.57.00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
IINORGANICS
| Electrical Conductivity Saluraled Paste 0.86 mmhosicm  RM 0.01 10-3.3 0B/01/2008 09:45:00 AM
IpH Salurated Pasle 7.9 s.U. ES 0.1 21a 07/29/2008 11:52:18 AM
Sample Preparalion e—— —_— _ — 3-5.1
METALS
Potassium Available Dry Basis <100 mo/kg BH 100 13-35.22 07/30/2008 07:07:00 PM
Arsenic Dry Basis 18 mg/kg BH 10 6020 08/07/2008 09:42:00 AM
Cadmium Dry Basis <2 mgfkg BH 2 6020 08/07/2008 09:42:00 AM
lCopper Dry Basis 25 mgl/kg 8H 10 6020 08/07/2008 09:42:00 AM
Lead Dry Basis <10 mg/kg BH 10 6020 08/07/2008 09:42:00 AM
Zinc Dry Basis 26 mg/kg BH 10 8020 08/07/2008 09:42:00 AM
NUTRIENTS
Nitrate + Nitrite (KCL Extraciable, dry basis) 4.0 mg/kg cC 0.5 33.3.2 07/30/2008 10:58:00 AM
hospharus Available Dry Basis 7 mg/kg ES 4 24.5.4 D8/04/2008 10:30:00 AM
olal Kjeldahl Nitrogen as N dry basis 397 mg/kg CcC 50 351.2 087122008 03:23:00 PM
ORGANICS
lOrganic Matter dry basis 0.9 % MRK 0.1 29-3.5.2 08/04/2008 02:51:08 PM
PARTICLE SIZE ANALYSIS
Coarse Fragmenl Content 12.6 % RM 0.1 D421 07/31/2008 02:43:01 PM
and 60.0 % AM 25 15-5mog. 07/29/2008 08:50:00 AM
- Silt 18.7 % RM 2.5 15-5mod. 07/29/2008 08:50:00 AM
Clay 213 % RM 25 15-5mod. 07/29/2008 08:50:00 AM
exture SaClLo —_— RM _— 15-5mod. 07/29/2008 08:50:00 AM
SATURATED PASTE ANALYTES
adium saturated paste 1.89 meq/l BH 0.04 354 08/06/2008 01:37:00 PM
aturation 35.0 % ES 0.1 27A 07/29/2008 03:54:23 PM
Calcium saturated paste 5.23 meqg/] BH 0.05 3.54 08/06/2008 01:37:00 PM
agnesium salurated pasle 2.1 megA BH 0.08 3.54 08/06/2008 01:37:C0 PM
ium Adsorplion Ratio 1.04 —_— BH 0.1 20b 08/06/2007 01:37:00 PM

Iorthern Analytical Laboratories, Inc.




IClient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 30
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-29
Sample Name: TP-1; 10-48
Sample Date/Time: 07/23/2008 07:57.00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATETIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conductivity Salurated Paste 1.1 mmhos/cm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
tH Saturaled Paste 8.1 S.U. ES 0.1 21a 07/31/2008 03:13:08 PM
ample Preparation e o - esew 3-5.1
fETALS
otassium Available Dry Basis 110 mgikg BH 100 13-3.5.22 07/30/2008 07:10:00 PM
Arsenic Dry Basis 1" mg/kg BH 10 6020 08/07/2008 09:46:00 AM
admium Dry Basis <2 mgfkg BH 2 6020 08/07/2008 09:46:00 AM
foppef Dry Basis 23 maglkg BH 10 6020 08/07/2008 09:46:00 AM
ead Dry Basis <10 mg/kg BH 10 6020 08/07/2008 09:46:00 AM
inc Dry Basis 23 mg/kg BH 10 6020 08/07/2008 09:46:00 AM
i\_IUTRIENTS
Nilrate + Nitrite (KCL Exlractable, dry basis) 1.0 mg/kg cC 0.5 33.3.2 07/30/2008 11:00:00 AM
hosphorus Avaifable Dry Basis 4 mg/kg ES 4 2454 08/04/2008 10:30:00 AM
iolal Kjeldahl Nitrogen as N dry basis 263 mg/kg cC 50 351.2 08/12/2008 03:31:00 PM
ORGANICS
trganic Maller dry basis 0.6 % MRK 0.1 29-3.5.2 08/04/2008 03:11:08 PM
ARTICLE SIZE ANALYSIS
oarse Fragmenl Content 1.3 % RM 0.1 D421 07/31/2008 02:43:17 PM
and 65.0 % RM 25 15-5mod. 07/30/2008 0B:28:00 AM
ilt 18.7 % RM 25 15-5med. 07/30/2008 08:28:00 AM
lay 16.3 Yo RM 25 15-5mod. 07/30/2008 08:28:00 AM
iexlure Sandy Loam -—— RM e 15-5mod. 07/30/2008 08:28:00 AM
SATURATED PASTE ANALYTES
odium saiuraled paste 2.42 meqghl BH 0.04 3-5.4 0B/06/2008 01:15:00 PM
taluralion 33.0 % ES 0.1 27A 07/31/2008 09:59:36 AM
Calcium saturated paste 4.88 meqg/l BH 0.05 3-5.4 08/06/2008 01:15:00 PM
agnesium saturated paste 4.28 meq/l BH 0.08 3.5.4 08/06/2008 01:15:00 PM
Eodium Adsorption Ratio 1.13 — BH 0.1 20b 08/06/2006 01:15:00 PM

Iorthern Analytical Laboratories, Inc.
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l Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 31
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-30
Sample Name: TP-1; 48-96'
Sample Date/Time: 07/23/2008 08:00:00

Coliected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LMIT NUMBER ANALYZED
INORGANICS
Electrical Conduclivity Salurated Pasle 1.90 mmhosfcm RM 0.01 10:3.3 08/01/2008 09:45:00 AM
t}-l Saturated Paste 8.1 s.u. ES 0.1 21a 07i29/2008 11:52:18 AM
cample Preparation —— — — — 3-5.1
ETALS
rsenic Dry Basis <10 mg/kg BH 10 6020 08/07/2008 09:50:00 AM
Cadmium Dry Basis <2 mg/kg BH 2 6020 08/07/2008 09:50:00 AM
opper Dry Basis 23 mg/kg BH 10 6020 08/07/2008 09:50:00 AM
ead Dry Basis <10 mg/kg BH 10 6020 08/07/2008 09:50:00 AM
Zinc Dry Basis 27 mgfkg BH 10 6020 08/07/2008 09:50:00 AM

RGANICS
rganic Matler dry basis 0.2 % MRK 0.1 29.3.5.2 D8/04/2008 03:11:55 PM

PARTICLE SIZE ANALYSIS

t?mse Fragment Conlenl 89 % RM 01 D421 07/31/2008 09:34:41 AM
Sand 775 Yo RM 2.5 15-5mod. 07/29/2008 08:53:00 AM
Silt 16.2 % RM 25 15-5mod. 07/29/2008 08:53:00 AM
tlay 6.3 Ya RM 25 15-5mod. (7/29/2008 08:53.00 AM
exture Loamy Sand —- RM —_ 15-Smod. 07/20/2008 08:53:00 AM
ATURATED PASTE ANALYTES
odium salurated paste 3.07 meqfl BH 0.04 3-54 08/06/2008 01:40:00 PM
Saluration 241 % ES 01 27A 07/29/2008 03:54:23 PM
Calcium saluraled paste 6.46 meq/l BH 0.05 354 08/06/2008 01:40:00 PM
agnesium saturated paste 11.6 meqgA BH 0.08 3-54 08/06/2008 01:40:00 PM
Sodium Adsorption Ratio 1.02 e BH 0.1 20b 08/06/2008 01:40:00 PM

Iorthern Analytical Laboratories, Inc.




I Client:

MT DEPT. OF ENVIRONMENTAL QUALITY Page 32
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-31
Sample Name: TP-13; 0-8
Sample Date/Time: 07/23/2008 12:45:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATETIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
lINORGANICS
Electrical Conductivity Saluraled Paste 0.63 mmhosfcm RM 0.01 10-3.3 08/01/2008 08:45:00 AM
H Salurated Pasle 74 S.u. ES 0.1 21a 07/29/2008 11:52:18 AM
ample Preparation —_ —_— - — 3-5.1
ETALS
rsenic Ory Basis 31 mg/kg BH 10 6020 08/07/2008 09:53:00 AM
Copper Dry Basis 68 mg/kg BH 10 6020 08/07/2008 09:53:00 AM
fRGANICS
rganic Matter dry basis 1.8 Yo MRK 0.1 29-3.5.2 08/04/2008 03:18:53 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Conlent 238 % RM 0.1 D421 07/31/2008 09:35:08 AM
and 425 % RM 25 15-5mod. 07/29/2008 08:57:00 AM
Silt 42.5 % RM 2.5 15-5mod. 07/29/2008 08:57:00 AM
lay 15.0 % M 2.5 15-5mod. 07/29/2008 08:57:00 AM
exiure toam —— RM - 15-5mod. 07/29/2008 08:57:00 AM

Iorthern Analytical Laboratories, Inc.




I Client: MT DEPT. OF ENVIRONMENTAL QUALITY

Page 33
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
I Project No.: NONE GIVEN
Laboratory No.:  2008070172-32
Sample Name: TP-13; 8-19'
Sample Date/Time: 07/23/2008 12:45:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATEITIME
I PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conduclivily Saturated Pasle 0.72 mmhos/cm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Saturated Pasle 1.7 s.u. ES 0.1 21a 07/29/2008 11:52:18 AM
Sample Preparation —_ —— — — 3-5.1
METALS
lArsenic Dry Basis <10 mg/kg BH 10 6020 08/07/2008 09:57:00 AM
Copper Dry Basis 28 mglkg BH 10 6020 Q08/07/2008 09:57:00 AM
ERGANICS
rganic Matter dry basis 0.3 %a MRK 0.1 29-3.5.2 08/04/2008 03:17:49 PM
PARTICLE SIZE ANALYSIS
Foarse Fragment Conteny 129 % RM 0.1 D421 07/31/2008 09:35:30 AM
Sand 42.5 % M 25 15-Smad. 07/29/2008 09:02:00 AM
Silt 42,5 % RM 2.5 15-5mod. 07/29/2008 09:02:00 AM
tlay 15.0 % RM 2.5 16-5mod. 07/29/2008 09:02:00 AM
exiure Loam — RM _— 15-5mod. 07/29/2008 09:02:00 AM
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I Client:

MT DEPT. OF ENVIRONMENTAL QUALITY Page 34
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-33
Sample Name: TP-13; 52-96'
Sample DatefTime: 07/23/2008 12:48:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
I PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Elecirical Conguctivity Saturated Paste 2.12 mmhosicm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
pH Salurated Pasle 8.0 S.uU. ES 0.1 21a 07/29/2008 11:52:18 AM
Sample Preparation — —_— — - 3-51
METALS
krsenic Dry Basis <10 mg/kg BH 10 6020 08/07/2008 10:01.00 AM
Copper Dry Basis 28 mgfkg BH 10 6020 08/07/2008 10:01:00 AM
RGANICS
Organic Matler dry basis 0.3 % MRK 0.1 29-3.5.2 08/04/2008 03:18:55 PM
PARTICLE SIZE ANALYSIS
toarse Fragment Content 85 Ya RM 0.1 D421 0713142008 09;35:53 AM
and 55.0 % RM 25 15-5mod. 07/29/2008 09:05:00 AM
Siill 30.0 % ’RM 2.5 15-5mod. 07/29/2008 09:05:00 AM
klay 150 % RM 25 15-Smod. 07/29/2008 09:05:00 AM
exiure Sandy Loam - RM e 15-5med. 07/29/2008 09:05:00 AM

orthern Analytical Laboratories, Inc.
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ICIient: MT DEPT. OF ENVIRONMENTAL QUALITY

Page 35
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-34
Sample Name: TP-13; 86-132'
Sample Date/Time: 07/23/2008 12:48:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Elecirical Conduclivity Saiuraled Pasle 1.13 mmhosiem  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Saluraled Paste 78 Su ES 0.1 21a 07/29/2008 11:52:19 AM
ample Preparation -— _ — —_ 3-5.1
ETALS
rsenic Dry Basis <10 mgfkg 8H 10 6020 08/07/2008 10:05:00 AM
Copper Dry Basis 31 mg/kg 8h 10 6020 08/07/2008 10:05:00 AM
RGANICS
rganic Matter dry basis 0.2 %a MRK 01 29-3.5.2 08/04/2008 03:51:11 PM
ARTICLE SIZE ANALYSIS
oarse Fragment Conlent 4.7 % RM 0.1 D421 07/31/2008 09:36:21 AM
and 45.0 % RM 25 15-5mod. 07/29/2008 09:08:00 AM
it 450 % RM 2.5 15-5mod. 07/29/2008 09:08:00 AM
i!ay 10.0 % RM 25 15-5mod. 07/29/2008 09:08:00 AM
exture Loam —_ RM — 15-5mod. 07/29/2008 09:08:00 AM

I:vrlhern Analytical Laboratories, Inc.




I Client: MT DEPT. OF ENVIRONMENTAL QUALITY

Page 36
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-35
Sample Name: TP-23; 0-12'
Sample Date/Time: 07/23/2008 11:58:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
I PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Eleclrical Conductivity Saturated Paste 0.53 mmhbos/em RM 0.01 10-3.3 08/04/2008 09:45:00 AM
H Saturaled Paste 6.8 S.U. ES 0.1 21a 07/29/2008 11:52:19 AM
Sample Preparation —— —_— — — 3-5.1
METALS
totassium Available Dry Basis 280 mg/kg BH 100 13-3.5.2.2 07/30/2008 07:14:00 PM
Arsenic Dry Basis 29 mg/kg BH 10 €020 08/07/2008 10:09:00 AM
opper Dry Basis 68 ma/kg 8H 10 6020 08/07/2008 10:09:00 AM
UTRIENTS
Nitrale + Nilrite (KCL Exiractable, dry basis) 3.0 mgkg cC 0.5 33.3.2 07/30/2008 11:02:00 AM
thosphorus Available Dry Basis 28 markg ES 4 24.5.4 DB/04/2008 10:30:00 AM
otal Kjeldahl Nitrogen as N dry basis 674) mo/kg cc 50 351.2 08/12/2008 04:43:00 PM
ORGANICS
rganic Matler dry basis 1.7 %o MRK 0.1 29-3.5.2 08/04/2008 03:53:59 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Contenl 7.3 % RM 0.1 D421 07/31/2008 09:36:38 AM
Eand 45,0 % RM 2.5 15-5mod. 07/29/2008 09:13:.00 AM
Silt 375 % RM 25 15-5mod. 07/29/2008 09:13:00 AM
lay 17.5 % RM 2.5 15-5mod. 07/29/2008 09:13:00 AM
exlure Loam —— RM __ 15-5mad. 07/29/2008 09:13:00 AM
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l Client:

MT DEPT. OF ENVIRONMENTAL QUALITY Page 37
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-36
Sample Name: TP-23; 12-44'
lSample Date/Time: 07/23/2008 11:59:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATETIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Eleclrical Conduclivity Saturated Paste 2.09 mmhos/cm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Saiurated Paste 8.0 S.U. ES 01 21a 07/29/2008 11:52:20 AM
ample Preparation —_ —_ — - 3-5.1
f ETALS
otassium Available Dry Basis 110 mgikg 8H 100 13-3.5.2.2 Q7/30/2008 07:20:00 PM
Arsenic Dry Basis 14 mg/ka BH 10 €020 08/07/2008 10:24:00 AM
pper Dry Basis 24 mg/kg 8H 10 6020 08/07/2008 10:24:00 AM
[IOUTRlENTS
Nilrate + Nitrite {KCL Extractable, dry basis} 0.7 mg/kg cC 0.5 333.2 07/30/2008 51:04:00 AM
thasphorus Available Dry Basis 5 mg/kg ES 4 2454 08/04/2008 10:30:0D0 AM
olal Kjeldahl Nilrogen as N dry basis 256 mgikg cC 50 351.2 08/12/2008 03:36:00 PM
fRGANlCS
rganic Maller dry basis 0.7 % MRK 0.1 29-3.5.2 08/04/2008 03:57:20 PM
PARTICLE SIZE ANALYSIS
oarse Fragmenl Conienl 14.6 % RM 0.1 D421 07/31/2008 08:07:20 AM
and 58.8 % RM 25 15-5meod. 07/29/2008 09:18:00 AM
Silt 17.4 Yo RM 2.5 15-5mod. 07/29/2008 09:18:00 AM
lay 238 % RM 25 15-5mod. 07/29/2008 09:18:00 AM
Fexlure SaCllLo _ RM —— 15-5mod. 07/29/2008 09:18:00 AM
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IClient:

MT DEPT. OF ENVIRONMENTAL QUALITY Page 38
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
IProject No.: NONE GIVEN
Laboratory No.: 2008070172-37
ample Name: TP-22; 0-10'
Sample Date/Time: 07/23/2008 12:18:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conduclivity Saturaled Pasle 0.55 mmhosicm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Saturated Paste 7.7 S.U. ES 0.1 21a 07/29/2008 11:52:20 AM
ample Preparation —_ —_— —_ _ 3.51
fETALS
rsenic Dry Basis 34 mg/kg BH 10 €020 08/07/2008 10:31:00 AM
Copper Dry Basis 73 mgrkg BH 10 €020 08/07/2008 10:31:00 AM
ERGANICS
rganic Maller dry basis 20 % MRK 0.1 29-352 08/04/2008 03:59:08 PM
EARTICLE SIZE ANALYSIS
oarse Fragmeni Contenl 111 % RM 0.1 0421 07/31/2008 08:07:46 AM
and 50.0 % RM 25 15-5mod. 07/29/2008 09:22:00 AM
il 325 % R 25 15-5mod. 07/29/2008 09:22:00 AM
fay 17.5 % RM 25 15-5mod. 07/29/2008 09:22:00 AM
exlure Loam — R _— 15-5mod. 07/29/2008 09:22:00 AM
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Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 39
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
I Project No.: NONE GIVEN
Laboratory No.: 2008070172-38
Sample Name: TP-22; 10-38'
Sample Date/Time: 07/23/2008 12:18:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATEITIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
I INORGANICS
Etectrical Conductivity Saturaled Paste 1.74 mmhos/cm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
IpH Salurated Pasle 8.2 s.u. ES 0.1 21a 07/29/2008 11:52:20 AM
Sample Preparation —_ —— - —_ 3-5.1
METALS
IArsenic Ory Basis 17 mo/kg BH 10 6020 08/07/2008 10:35.00 AM
Copper Dry Basis 28 mg/kg BH 10 6020 08/07/2008 10:35:00 AM
lORGANICS
Organic Maller dry basis 09 % MRK 0.1 29-3.5.2 08/04/2008 04:00:11 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Content 36 % RM 0.1 Da21 0712912008 04:07:21 PM
Sand 438 % RM 25 15-5mod. 07/29/2008 09:24:00 AM
Silt 23.7 % RM 2.5 16-5mod. 07/29/2008 09:24:00 AM
lay 325 Yo RM 2.5 15-5mod. 07/29/2008 09:24:00 AM
exlure Clay Loam  — RM — 15-5mod. 07/28/2008 09:24:00 AM

lorthem Analytical Laboratories, Inc.




I Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 40
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-39
Sample Name: TP-24; 0-8'
Sample Date/Time: 07/23/2008 11:42:00

Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
IINORGANICS
Electrical Conductivity Saturated Paste 0.55 mmhosfcm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
IpH Saluraled Paste 74 S.U. ES 0.1 21a 07/29/2008 11:52:20 AM
Sample Preparalion _— —_ — —_ 3-5.1
METALS
otassium Available Dry Basis 310 mo/kg BH 100 13-3.5.2.2 D7/30/2008 07:26:00 PM
Arsenic Dry Basis 25 mg/kg BH 10 6020 08/07/2008 10:39:00 AM
opper Dry Basis 64 mg/kg BH 10 6020 08/07/2008 10:39:00 AM
UTRIENTS
Nilrale + Nilrle (KCL Exlractable, dry basis) 47 ma/kg CcC 0.5 33.3.2 07/30/2008 11:06:00 AM
hosphorus Available Dry Basis 21 mg/kg ES 4 24.5.4 08/04/2008 10:30:00 AM
otal Kjeldahl Nitrogen as N dry basis 322 mg/kg CcC 50 3561.2 08/12/2008 04:47:00 PM
ORGANICS
frganic Matter dry basis 1.7 % MRK 0.1 29-3.5.2 08/04/2008 04:01:42 PM
ARTICLE SIZE ANALYSIS
oarse Fragment Content 10.9 % RM 0.1 D421 07/31/2008 09:38:27 AM
and 57.5 % RM 25 15-5mod. 07/29/2008 09:28:00 AM
Silt 28.7 % RM 25 15-5mod. 07/29/2008 09:28:00 AM
Clay 13.8 % RM 2.5 15-Smod. 07/25/2008 09:28:00 AM
I;exlure Sandy Loam — RM —_ 15-5Smod. 07/29/2008 09:28:00 AM
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IClient; MT DEPT. OF ENVIRONMENTAL QUALITY
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.; 2008070172-40
Sample Name: TP-24; 8-31'

Sample Date/Time: 07/23/2008 11:43:00
Collected by: CLIENT
Sample Type: SOIL

MEASURED REPORTING METHOD
PARAMETER VALUE UNITS ANALYST LiMIT NUMBER

DATE/TIME
ANALYZED

INORGANICS
~ Electrical Conduclivity Saturaled Pasle mmhos/fcm
H Salurated Paste . S.u.
ample Preparalion _

ETALS

olassium Available Dry Basis 13-3.5.2.2

Arsenic Dry Basis 6020
opper Dry Basis 6020
UTRIENTS
Nitrate + Nilrile (KCL Extractable, dry basis) L 3332

hosphorus Available Dry Basis 2454
olal Kjeldahl Nilrogen as N dry basis 351.2

ORGANICS

E ganic Malter dry basis 0.7 ! 29352
ARTICLE SIZE ANALYSIS

oarse Fragment Content 12.0 D421
58.8 . 15-5mod.

16.2 ; 15-5mod.
2.50 . 15-Omoed.
SaCllo 15-5mod.

Ithhern Analytical Laboratories, Inc.

08/01/2008 09:45:00 AM
07/29/2008 11:52:21 AM

07/30/2008 07:29:00 PM
08/07/2008 10:43:00 AM
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07/30/2008 11:08:00 AM
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07/29/2008 09:33:00 AM
07/29/2008 09:33:00 AM




' Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 42
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-41
Sample Name: TP-19; 0-9'
Sample Date/Time: 07/23/2008 11:21:00
Collected by: CLIENT
ISampIe Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
IINORGANICS
Electrical Conduclivity Saturated Pasie 0.69 mmhosfcm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
'ps)H Salurated Paste 7.8 S.U. ES 0.1 21a 07/31/2008 03:13:08 PM
ample Preparation —_— —_ = - 351
METALS
rsenic Dry Basis 29 mg/kg BH 10 6020 08/06/2008 08:50:00 PM
Copper Dry Basis 57 mgikg BH 10 6020 08/06/2008 08:50:00 PM
fRGANICS
rganic Matler dry basis 19 Ya MRK 0.1 29-35.2 08/04/2008 04:45:07 PM
PARTICLE SIZE ANALYSIS
toarse Fragment Conient 12.0 % RM 0.1 D421 07/31/2008 09:37:28 AM
and 55.0 % RM 2.5 15-5mod. 07/30/2008 08:32:00 AM
Silt 30.0 % RM 25 15-5mod. 07/30/2008 08:32:00 AM
tlny 15.0 % RM 25 15-Smod. 07/30/2008 08:32:00 AM
exture Sandy Loam — R — 15-5mod. Q7/30/2008 08:32:00 AM

Iorthern Analytical Laboratories, Inc.
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I Client:

MT DEPT. OF ENVIRONMENTAL QUALITY Page 43
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-42
Sample Name: TP-19; 9-28'
Sample Date/Time: 07/23/2003 11:21:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conductivity Saturated Paste 3.58 mmhosicm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
tH Saturated Paste 79 S.u. ES 0.1 21a 07/31/2008 03:13:08 PM
ample Preparation e — — — 3-5.1
METALS
rsenic Dry Basis i4 mg/kg 8H 40 6020 08/06/2008 09:05:00 PM
Copper Dry Basis 14 mg/kg 8H 10 6020 08/06/2008 09:05:00 PM
fRGANICS
rganic Matter dry basis 0.9 Yo MRK 0.1 29-35.2 08/04/2008 04:46:03 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Conlent 81 % RM 0.1 D421 07/31/2008 09:37:47 AM
and 62.5 % RM 25 15-5mod. 07/30/2008 08:39:00 AM
ilt 17.5 % RM 25 15-5mad. 07/30/2008 08:39:00 AM
lay 200 % RM 2.5 15-5mod. 07/30/2008 08:39:00 AM
exiure Sandy Loam —-— RM — 15-5mod. 07/30/2008 08:39:00 AM
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Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 44
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: ~ 2008070172-43
Sample Name: TP-17 FD; 0-10°
Sample DatefTime: 07/23/2008 14:03:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Eleclrical Conductivity Saluraled Paste 0.76 mmhasicm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
IH Saturated Pasle 7.6 S.U. ES 0.1 21a 07/31/2008 03:13:08 PM
ample Preparaticn — —— - — 3541
METALS
Ersenic Dry Basis 26 mg/kg BH 10 6020 08/06/2008 09:12:00 PM
pper Dry Basis 54 mgfkg BH 10 6020 08/06/2008 09:12:00 PM
ARTICLE SIZE ANALYSIS
oarse Fragmen! Content 4.0 % RM 0.1 D421 07/31/2008 02:56:17 PM

rthern Analytical Laboratories, Inc.




I Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 45
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
lProject No.: NONE GIVEN
Laboratory No.: 2008070172-44
Sample Name: TP-21 FO; 011
Sample Date/Time: 07/23/2008 09:15:00
Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHCD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conduclivity Saturated Paste 0.70 mmhos/icm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
IpH Salurated Paste 7.7 S.u. ES 0.1 2ia 07/31/2008 03:13:08 PM
Sample Preparalion —_ —_— — — 3-5.1
METALS
rsenic Dry Basis 30 mgfkg BH 10 6020 08/06/2008 09:16:00 PM
Copper Dry Basis 56 mg/kg BH 10 6020 08/06/2008 09:16:00 PM
ARTICLE SIZE ANALYSIS
oarse Fragment Conlent 9.8 Yo RM 0.1 D421 07/31/2008 02:56:37 PM

lorthern Analytical Laboratories, Inc.
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Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 46
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 200807017245
Sample Name: TP-22 FD; 10-38'
Sample Date/Time: 07/23/2008 12:20:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conduclivity Salurated Paste 1.29 mmhosfcm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
tH Saluraled Pasle 8.2 S.u. ES 0.1 21a 07/31/2008 03:13:09 PM
ample Preparation B — — — 3-5.1
METALS
Ersenic Dry Basis 18 mg/kg 8H 10 6020 08/06/2008 09:20.00 PM
pper Dry 8asis 13 mg/kg BH 10 6020 08/06/2008 09:20.00 PM
EARTICI:E SIZE ANALYSIS
oarse Fragment Content 6.8 Yo RM 0.1 D421 07/31/2008 02:56:51 PM

l:xrthern Analytical Laboratories, Inc.
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I Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 47
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
l Laboratory No.:  2008070172-46
Sample Name: FIELD SPLIT
Sample Date/Time: 07/23/2008 14:31:00
Collected by: CLIENT
I Sample Type: SOIL
r MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE  UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Efectrical Conductivity Saturated Paste 0.47 mmhos/cm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
EH Salurated Paste 75 S.u. ES 0.1 21a 07/31/2008 03:13:09 PM
ample Preparation —_— —_— —-— —— 3-5.1
METALS
Ersenic Dry Basis 28 mg/kg B8H 10 6020 08{06/2008 09:24:00 PM
opper Dry Basis 55 mg/kg 8H 10 65020 08/06/2008 09:24:00 PM
EARTlCLE SIZE ANALYSIS
oarse Fragment Content 6.6 %o RM 0.1 D421 07/31/2008 02:57:03 PM

lorthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 48
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-47
Sample Name: CCB-1
l Sample Date/Time: 07/23/2008 10:02:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATETIME
PARAMETER VALUE  UNITS ANALYST LIMIT NUMBER ANALYZED
METALS
Arsenic Dry Basis <10 mglkg BH 10 6020 08/06/2008 09:28:00 PM
opper Dry Basis <10 mg/kg BH 10 6020 08/06/2008 09:28:00 PM
EARTICLE SIZE ANALYSIS
Coarse Fragmeni Conlent <0.1 % RM 0.1 D421 07/31/2008 02:57:20 PM

orthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 49
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-43
Sample Name: CCB-2
ISample Date/Time: 07/23/2008  12:41:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATEITIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
ETALS
Arsenic Dry Basis <10 mgfkg BH 10 6020 08/06/2008 09:32:00 PM
opper Dry Basis <10 mgikg BH 10 6020 08/06/2008 09:32:00 PM
ARTICLE SIZE ANALYSIS
Coarse Fragment Content <0.1 % RM 0.1 D421 07/31/2008 02:57:31 PM

'orthern Analytical Laboratories, Inc.




l Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 50
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
I Laboratory No.:  2008070172-49
Sample Name: CCB-3
Sample Date/Time: 07/23/2008 14:39:00
Collected by: CLIENT
Sample Type: SOIL
: MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE  UNITS ANALYST LIMIT NUMBER ANALYZED
METALS
Arsenic Dry Basis <i0 mg/kg BH i0 €020 08/06/2008 09:35:00 PM
opper Dry Basis <10 mg/kg BH 10 6020 08/06/2008 09:35:00 PM
I:ARTICLE SIZE ANALYSIS
Coarse Fragment Content <0.1 % RM 0.1 D421 07/31/2008 02:57:45 PM

orthern Analytical Laboratories, inc.




l Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 51
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-50
Sample Name: DUPLICATE OF 2008070172-06
Sample Date/Time: 07/23/2008 09:07:00

Collected by: CLIENT
I Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
lCATIONS
Calcium Carbonate 2* RPD [0-20] ES 0.1 23C 07/30/2008 06:37:00 PM
INORGANICS
Electrical Conduclivity Saturated Paste 0.55 mmhos/cm  RM 0.01 10-3.3 08/01/2008 08:45:00 AM
pH Salurated Paste 75 S.u. ES 01 21a 07/30/2008 11:21:36 AM
Sample Preparation —_ ———ee — R 351
METALS
Polassium Available Dry Basis 300 mg/kg 8H 100 13-3.5.2.2 07/30/2008 06:31:00 PM
rsenic Dry Basis 4* RPDf0.20] BH 10 6020 08/06/2008 05:08:00 PM
Cadmium Dry Basis 0° RPD [0-20] BH 2 6020 08/06/2008 05:08:00 PM
opper Dry Basis 4" RPD[0-20) BH 10 6020 08/06/2008 05:08:00 PM
ead Dry Basis 0 RPD[0-20] BR 10 6020 08/06/2008 05:08:00 PM
Zinc Dry Basis 3 RPD [D-20] BH 10 6020 0R8/06/2008 05:08:00 PM
INUTRI ENTS
Nitrate + Nitrite (KCL Extractable, dry basis) 18 ma/kg CC 0.5 33.3.2 07/30/2008 10:33:00 AM
Phosphorus Available Dry Basis 27 mg/kg ES 4 2454 08/04/2008 10:30:00 AM
ITolaI Kjeldahl Nifrogen as N dry basis 973 mglkg cC 50 351.2 08/12/2008 04:26:00 PM
ORGANICS
Organic Matter dry basis 1.9 % MRK 0.1 29-3.52 08/01/2008 05:37:50 PM
ARTICLE SIZE ANALYSIS
Coarse Fragmenl Conlent NA —_— — — I —
and 52.5 % RM 25 15-5mod. 07/30/2008 09:11:00 AM
il 30.0 % RM 25 15-5mod. 07/30/2008 09:11:00 AM
Clay 17.5 % RM 25 15-5mod. 07/30/2008 09:11:00 AM
' exture Sandy Loam — RM —_ 15-5mod. 07/30/2008 09:11:00 AM
SATURATED PASTE ANALYTES
Sodium salurated pasie 17° RPD [0-25] BH 0.04 354 08/06/2008 01:01:00 PM
Ealuralion 36.8 % ES 0.1 27A 07/31/2008 09:59:36 AM
alcium saturated paste 2r RPD [0-25) BH 0.05 3-5.4 08/06/2008 01:01:00 PM
Magnesium saturaled paste 0 RPD [0-25) BH 0.08 3-5.4 08/06/2008 01:01:00 PM
ISodium Adsorplion Ralio 16* RPD [0-25) BH 0.1 20b 08/06/2008 01:01:00 PM
'orthern Analytical Laboratories, Inc.
Batch Duplicate




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 52
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
ILaboratory No..  2008070172-51
Sample Name: MATRIX SPIKE OF 2008070172-07
Sample Date/Time: 07/23/2008 09:08:00
Collected by: CLIENT
Sample Type: SOIL

MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LM NUMBER ANALYZED
ATIONS
Calcium Carbonate 82 % [72-128] ES 0.1 23C 07/30/2008 06:37:00 PM
.NORGANICS
teclrical Conductivity Saturated Pasle NA —_— —_ —_ onen -—
H Saturated Paste NA _— —_ —_ —enen —
ample Preparation —_ —_— — o 3.5.1
METALS
olassium Available Dry Basis 95 % [75-125] BH 100 13-3.5.2.2 07/30/2008 06:37:00 PM
[rsenic Dry Basis 115 % [72-125] BH 10 8020 08/06/2008 05:23:00 PM
Cadmium Dry Basis 113 % [76-125] BH 2 6020 08/06/2008 05:23:00 PM
opper Dry Basis 110 % [62-128]) BH 10 6020 08/06/2008 05:23:00 PM
[ead Ory Basis 115 % {76-125) BH 10 6020 08/06/2008 05:23:00 PM
2Zinc Dry Basis 114 % {71-136) BH 10 6020 08/06/2008 05:23:00 PM
EUTRIENTS
itrate + Nitrite (KCL Exlraclable, dry basis) ap % [75-125) CC 0.5 33.3.2 07/30/2008 10:37:00 AM
Phosphorus Available Dry Basis a6 % [75-125] ES 4 ’ 24,54 08/04/2008 10:30:00 AM
l;)lal Kjeldah! Nitrogen as N dry basis 79 % [61-128] CC 50 351.2 08/12/2008 04:28:00 PM
RGANICS
rganic Matter dry basis a5 % [75-125] MRK 0.1 29-3.5.2 08/01/2008 05:37:50 PM
iARTICLE SIZE ANALYSIS
Coarse Fragment Content NA —_ e —_ —_— —_
and NA — — —_ —— —
Eill NA —_ e - e _—
Clay NA —_— —— - e -
exlure NA —_— e - — ——
ATURATED PASTE ANALYTES
Sodium saluraled paste 100 % [75-125] BH 0.04 3-54 08/06/2008 01:12:00 PM
taluralion NA —_— - — — ——
alcium saluraled paste 98 % [75-125) BH 0.05 3-54 08/06/2008 01:12:00 PM
Magnesium saluraled pasle 100 % [75-125) BH 0.08 3-54 08/06/2008 01:12:00 PM
odium Adsorplicn Ralio NA —— ——— —— -

orthern Analytical Laboratories, Inc.




lCIient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 53
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Iroject No.: NONE GIVEN
aboratory No.: 2008070172-52
Sample Name: DUPLICATE OF 2008070172-15
ample Date/Time: 07/23/2008 09:53:00
Collected by: CLIENT
ample Type: SOIL
MEASURED REPORTING METHOD DATEITIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conduclivity Saturated Pasie 0.68 mmhos/fcm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
IH Saturated Pasle 7.0 s.U. ES 0.1 213 07/30/2008 11:21:36 AM
ample Preparation — o — —_ 3-5.1
ETALS
olassium Available Dry Basis 270 mglkg BH 100 13-3.5.2.2 07/30/2008 06:49:00 PM
rsenic Dry Basis o RPD[0-20] BH 10 6020 08/06/2008 06:08:00 PM
pper Dry Basis b RPD [0-20) BR 10 6020 08/06/2008 06:08:00 PM
UTRIENTS
Nitrate + Nibrite (KCL Exiractable. dry basis) 3o mg/kg cc [ 33.3.2 07/30/2008 10:44:00 AM
hosphorus Available Ory Basis 22 mg/kg ES 4 245.4 08/04/2008 10:30:00 AM
Iolal Kjeldahl Nitrogent as N dry basis 868 (6) mgikg cc 50 351.2 08/12/2008 04:32:00 PM
ORGANICS
trganic Matter dry basis 1.9 % MRK 0.1 29-3.5.2 08/01/2008 05:37:50 PM
ARTICLE SIZE ANALYSIS
arse Fragment Content NA — — e U —
and 50.0 % fM 2.5 15-5mod. 07/30/2008 09:47.00 AM
ilt 337 % R]M 2.5 15-5mod. 07/30/2008 09:47:00 AM
lay 16.3 %a M 25 15-5mod. 07/30/2008 09:47:00 AM
exture Loam —_ RM e 15-5mod. 07/30/2008 09:47:00 AM

Batch Duplicate

orthern Analytical Laboratories, Inc.




Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 54
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-53
Sample Name: MATRIX SPIKE OF 2008070172-16
Sample Date/Time: 07/23/2008 09:53:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHCD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conduclivity Saturaled Paste NA —_ -— —_ —_— —_
lH Salurated Pasle NA —_ — — — —
ample Preparalion —_ —_ — —_ 3-6.1
METALS
Eolassium Available Dry Basis 89 % [75-125] BH 100 13-3.5.2.2 07/30/2008 06:55:00 PM
rsenic Ory Basis 120 % [72-125] BH 10 6020 08/06/2008 06:16:00 PM
Copper Dry Basis 115 % {62-128) BH 10 6020 08/06/2008 06:16:00 PM
lﬁUTRI ENTS
Nilrate + Nitrite {(KCL Extractable, dry basis) 90 % [75-125) CC 0.5 33.32 07/30/2008 10:55:00 AM
hosphorus Available Dry Basis 84 % [75-125] ES 4 24.5.4 08/04/2008 10:30:00 AM
‘olal Kjeldahl Nitrogen as N dry basis 60(4) % [61-128] CC 50 351.2 08/12/2008 04:34:00 PM
ORGANICS
rganic Malter dry basis 109 % [75-125] MRK 0.1 29-3.5.2 08/01/2008 05:37:50 PM
ARTICLE SIZE ANALYSIS
oarse Fragment Content NA — — — — —
Eand NA — — —— —— —
ilt NA e —em — — =
lay NA e aanen — — —_
iexture NA — —— —_— —_—— c—™

Iorthern Analytical Laboratories, Inc.




I;“em; MT DEPT. OF ENVIRONMENTAL QUALITY Page 55
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
[roject No.: NONE GIVEN
aboratory No.: 2008070172-54
Sample Name: DUPLICATE OF 2008070172-24
tample DatelTime: 07/23/2008 13:57:02
ollected by: CLIENT
ample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LmMIT NUMBER ANALYZED
ATIONS
Calcium Carbonate 14 % ES 0.1 23C 07/30/2008 06:37:00 PM
EORGANICS
lectrical Conduclivity Saturated Paste 0.55 mmhos/cm RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Salurated Paste 7.5 sS.uU. ES 0.1 21a 07/29/2008 11:52:21 AM
ample Preparation e — — —_ 3-5.14
METALS
rsenic Dry Basis q° RPD [0-20] BH 10 6020 08107/2008 09:16:00 AM
Iadmium Ory Basis o RPD [0-20] BH 2 6020 08/07/2008 09:16:00 AM
Copper Dry Basis 5 RPD [0-20] BH 10 6020 08/07/2008 09:16:00 AM
ead Dry Basis 5 RPD[0-20] BH 10 6020 08/07/2008 09:16:00 AM
inc Dry Basis 7 RPD[0-20] BH 10 6020 08/07/2008 09:16:00 AM
ORGANICS
lrganic Matter dry basis 1.4 % MRK 0.1 29-3.5.2 08/04/2008 02:41:01 PM
ARTICLE SIZE ANALYSIS
oarse Fragmenl Content NA — —_— — _—_ —_
and 47.% % RM 2.5 15-5mod. 07/29/2008 08:39:00 AM
it 36.2 % RM 25 15-5mod. 0772912008 08:39:00 AM
Tay 163 % RM 25 15-5mod. 07/29/2008 08:39:00 AM
exlure Loam — RM —_ 15-5mod. 0772912008 08:39:00 AM
SATURATED PASTE ANALYTES
odium salurated paste 16* RPD[0-25] BH 0.04 364 08/06/2008 01:27:00 PM
aluration 334 % ES 01 27A 07/29/2008 03:54:23 PM
Calcium salurated pasie o RPD[0-25] BH 0.05 354 08/06/2008 01:27:00 PM
agnesium saturated pasle 2¢ RPD[0-25] BH 0.08 3-5.4 08/06/2008 01:27:00 PM
modium Adsorption Ralio i7" RPOD[0-25] BH 0.1 20b 08/06/2008 01:27:00 PM

lorthern Analytical Laboratories, Inc.

Batch Duplicate




R

orthern Analytical Laboratories, Inc.

Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 56
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-55
Sample Name: MATRIX SPIKE OF 2008070172-25
Sample Date/Time: 07/23/2008 14:00:00
Collected by: CLIENT
ISampIe Type: SOIL
MEASURED REPORTING METHOD DATEMIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
CATIONS
Calcium Carbonate B2 % [72-128) ES 0.1 23C 07/30/2008 06:37:00 PM
IIN ORGANICS
Electrical Canduclivity Saturated Paste NA — e —_— — —_
H Saturated Paste NA —_ — —_ — —
ample Preparation — —_— —_ —_ 351
METALS
rsenic Ory Basis 100 % (72-125] BH 10 6020 08/07/2008 09:24:00 AM
madmium Dry Basis 100 % (76-125) BH 2 6020 08/07/2008 09:24:00 AM
Copper Dry Basis 98 % (62-128]) BH 10 6020 08/07/2008 09:24:00 AM
ead Dry Basis 101 % (76-125) BH 10 6020 08/07/2008 09:24:00 AM
l;inc Dry Basis 102 %(71-136) BH 10 6020 08/07/2008 09:24:00 AM
ORGANICS
IOrganic Matter dry basis 96 % [75-125] MRK 0.1 29-35.2 08/04/2008 02:43:01 PM
PARTICLE SIZE ANALYSIS
Coarse Fragment Content NA — _ — —_— ——
and NA —nme J— — = —_—
ilt NA — _— — - =
Clay NA — — — _ _—
exlure NA PR —_— — R R
SATURATED PASTE ANALYTES
odium saluraled pasle 100 % [75-125] BH 0.04 354 08/06/2(:08 01:32:00 PM
ﬁaluralion NA —_ —_ N = I
Calcium saturated pasle a7 % [75-125] BH 0.05 3-5.4 08/06/2008 01:32:00 PM
agnesium salurated paste 100 % [75-125] BH 0.08 3-54 08/06/2008 01:32:00 PM
'Zodium Adsorplion Ralio NA == S=ves _ ——




l Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 57
Project Name: BECK RANCH SQOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.: 2008070172-56
Sample Name: DUPLICATE OF 2008070172-35
Sample Date/Time: 07/23/2008 11:58:00
Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
‘ Eleclrical Conductivity Saluraled Pasle 0.54 mmhasfcm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
lpH Salurated Paste 68 S.u. ES 0.1 21a 07/29/2008 11:52:22 AM
Sample Preparation C— e —_ —_ 351
METALS
Polassium Available Dry Basis 250 mg/kg BH 100 13-3.5.2.2 07/30/2008 07:17:00 PM
Arsenic Dry Basis a RPD [0-20]) BH 10 6020 08/07/2008 10:13:00 AM
Copper Dry Basis 1" RPD [0-20] BH 10 6020 08/07/2008 10:13:00 AM
IN UTRIENTS
Nilrate + Nitrite (CL Extractable, dry basis}) NA — ——— —_ —_
hosphorus Available Dry Basis 0 RPD[0-20] ES 4 2454 08/04/2008 10:30:00 AM
olal Kjeldah! Nitrogen as N dry basis 839 (6) mg/kg cc 50 351.2 08/12/2008 (4:45:00 PM
ORGANICS
Organic Matter dry basis 1.6 % MRK 0.1 29-3.5.2 08/04/2008 03:56:38 PM
PARTICLE SIZE ANALYSIS
oarse Fragment Content NA romas — —_— —_— —_
and 45 % RM 25 15-5mod. 07/29/2008 09:15:00 AM
Silt 375 %a RM 25 15-5mod. 07/29/2008 09:15:00 AM
lay 17.5 %a RM 25 15-5mod. 07/29/2008 09:15:00 AM
I: xlure Loam —_ RM — 18-5mod. 07/29/2008 09:15:00 AM

Batch Duplicate

orthern Analytical Laboratories, inc.




lCIient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 58
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
[roject No.: NONE GIVEN
aboratory No.: 20080701 72-87
Sample Name: MATRIX SPIKE OF 2008070172-36
tample Date/Time: 07/23/2008 11:58:00
ollected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
NORGANICS
Electrical Conductivity Saturated Pasle NA — — —_ —_— —
H Safuraled Paste NA —_— — — _— _—
ample Preparation —_ — - —_ 3-5.1
ETALS
olassium Available Dry Basis 97 % [75-125] BH 100 13-3.5.2.2 07/30/2008 07:23:00 PM
rsenic Dry Basis 114 % [72-125) BH 10 6020 08/07/2008 10:27:00 AM
Copper Dry Basis 113 % [62-128] BH 10 6020 08/07/2008 10:27:00 AM
IgUTRIENTS
Nitrate + Nitrite (XCL Extractable, dry basis) NA —_— —_ — —_
hosphorus Available Dry Basis 84 % [75-125) ES 4 2454 08/04/2008 10:30:00 AM
olal Kjeldah! Nitrogen as N dry basis 84 % [61-128] CC 50 351.2 08/12/2008 03:37:00 PM
ORGANICS
rganic Matter dry basis 92 % [75-125) MRK 0.1 29-3.5.2 08/04/2008 03:56:42 PM
ARTICLE SIZE ANALYSIS
oarse Fragment Conlent NA - — —_ —_— =
iand NA —_ —_ — — —
ilt NA J— —_— — —_ p—
lay NA — - — — _
exiure NA _— —_ — = —_—

Iorthern Analytical Laboratories, Inc.




ICIient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 59
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
lLaboratory No.:  2008070172-58
Sample Name: DUPLICATE OF 2008070172-41
Sample Date/Time: 07/23/2008 11:21:00

Collected by: CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conduclivity Salurated Paste 0.70 mmhos/fcm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
tH Salurated Pasle 7.8 S.u. ES 0.1 21a 07/31/2008 03:13:09 PM
ample Preparalion _— e — —_ 351
METALS
l‘-\rsenlc Dry Basis (i RPD [0-20) BH 10 6020 08/06/2008 08:54:00 PM
Copper Dry Basis 2 RPD [0-20] BH 40 6020 08/06/2008 08:54:00 PM
RGANICS
rganic Matter dry basis NA e -—— —_— —
PARTICLE SIZE ANALYSIS
IZoarse Fragmeni Conlent NA emem —_ —_ e —_
and 55.0 % RM 25 15-5mod. 07/30/2008 08:37:00 AM
Silt 30,0 Ya RM 25 15-5mod. 07/30/2008 08:37:00 AM
Ifay 15.0 % RM 25 15-5mod. 07/30/2008 08:37:00 AM
exture Sandy Loam — RM — 15-5mod. 07/30/2008 08:37.00 AM

Ilorthem Analytical Laboratories, Inc.
Batch Duplicate




e

Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 60
Project Name: BECK RANCH SOIL BORROW INVESTIGATION

Project No.: NONE GIVEN

Laboratory No.:  2008070172-59

Sample Name: MATRIX SPIKE OF 2008070172-42

Sample Date/Time: 07/23/2008 11:21:00

Collected by CLIENT
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
INORGANICS
Electrical Conduclivity Salurated Paste NA weemn - e —_ _—
EH Saturated Pasle NA = -— —— _— _—
ample Preparation — — —_ — 3-5.1
METALS
rsenic Dry Basis 115 % [72-125] BH 10 6020 08/06/2008 09:09:00 PM
Copper Dry Basis 112 % [62-128] ©H 10 6020 08/06/2008 09:09:00 PM
RGANICS
rganic Maller dry basis NA e —_ —_ —_
PARTICLE SIZE ANALYSIS
oarse Fragmenl Contenl NA e —_ reemn —_ —
and NA —_— R .- r— —_
Silt NA — —_ —_— J— =
lay NA _— — —_ = -
Texiure NA == —_ —_ — ————

orthern Analytical Laboratories, Inc.




lient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 61
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
[roject No.: NONE GIVEN
abo ratory No.: 2008070172-60
Sample Name: METHOD BLANK
tample Date/Time: — —
ollected by: PREPARED BY LAB
ample Type: SOIL
MEASURED REPORTING METHOD DATEIMTIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
ATIONS
Calcium Carbonate <0.1 % ES 01 23C 07/30/2008 06:37:00 PM
.NORGANICS
lectrical Conduclivity Saluraled Paste <0.01 mmhos/cm  RM 0.1 10-3.3 08/01/2008 09:45:00 AM
H Saluraled Pasie NA e - - —_ —
ample Preparation —_ ——— — ——e—n 351
METALS
otassium Available Ory Basis <1 mgfl BH 1 13-35.2.2 07/30/2008 06:00:00 PM
‘rsenic Dry Basis <0.1 mgfl BH 0.1 6020 08/06/2008 04:34:00 PM
Cadmium Dry Basis <0.02 mgAl BH 0.02 6020 08/06/2008 04:34:00 PM
opper Dry Basis <0.1 mg/l BH 01 6020 08/06/2008 05:27.00 PM
iead Dry Basis <0.1 mg/l BH 0.1 6020 08/06/2008 04:34:00 PM
Zinc Dry Basis <0.1 mg/l BH 0.1 6020 08/06/2008 04:34:00 PM
E UTRIENTS
ifratle + Nitrite (KCL Exlraclable, dry basis) <0.5 mg/kg CC 0.5 33.3.2 07/30/2008 10:09:00 AM
Phosphorus Available Dry Basis <4 mgikg ES q 24.5.4 08/04/2008 10:30:00 AM
mnal Kjeldahl Nitrogen as N dry basis <50 mgikg cc 50 351.3 08/12/2008 02:47:00 PM
RGANICS
rganic Malter dry basis <01 % MRK 0.1 29-3.5.2 08/01/2008 05:37:50 PM
EARTICLE SIZE ANALYSIS
Coarse Fragment Conlent NA —_— —_— — o e
and NA —_ —_ — — ==
ilt NA —_ — — — —_
Clay NA —eees —_— —— — —_
Iaxture NA — — — —_— —
ATURATED PASTE ANALYTES
Sodium saturated paste <0.04 meg/l 8H 0.04 354 08/06/2008 12:17:00 M
taluralion NA — — e e e
alcium saturated paste <0.05 megqfl BH 0.05 354 08/06/2008 12:17:00 PM
Magnesium saluraled paste <0.08 meq/| BH 0.08 3-54 08/06/2008 12:17:00 PM
todium Adsorption Ralio <0.2 e BH 0.1 20b 08/06/2008 12:17:00 PM

lorthern Analytical Laboratories, Inc.




ICIient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 62
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-61
Sample Name: LABORATORY CONTROL SAMPLE
Sample DatefTime: -— s

Collected by: PREPARED BY LAB
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
CATIONS
Calcium Carbonate 101 % [72-128 ES 01 23C 07/30/2008 06:37:00 PM
NORGANICS
lectrical Conduclivity Saturated Paste 109 % [49-151] RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Salurated Paste 101 % [94-106] ES 0.1 21a 07/30/2008 11:21:36 AM
*ample Preparation —_ — — —— 351
METALS
olassium Available Dry Basis 95 % [82-118] BH 100 13-3.5.2.2 07/30/2008 06:06:00 PM
senic Dry Basis 116 % [79-1171 BH 10 6020 08/06/2008 04:37:00 PM
Cadmium Dry Basis 114 % [80-118] BH 2 6020 06/06/2008 04:37:00 PM
opper Dry Basis 118 % [78-120) BH 10 €020 0810612008 04:37:00 PM
[ead Dry Basis 115 % [81-119] BH 10 6020 08/06/2008 04:37:00 PM
Zinc Dry Basis 17 % [B80-120) BH 10 6020 0B/06/2008 04:37:00 PM
EUTRIENTS
ilrate + Nitrile {(KCL Exlractable, dry basis} a3 % [74-126] CC 0.5 33.3.2 07/30/2008 10:13.00 AM
Phospharus Available Dry Basis 99 % (54-146] ES q 2454 08/04/2008 10:30:00 AM
ITotaI Kjeldahl Nitrogen as N dry basis 100 % (79-121] CC 50 351.2 08/12/2008 02:48:00 PM
ORGANICS
Organic Matler dry basis 107 % [62-138] MRK 0.1 29-3.5.2 08/01/2008 05:37:50 PM
PARTICLE SIZE ANALYSIS
Coarse Fragment Conient NA e — — —_ ——
and 75 % [0-200] RM 25 15-5mod. 07/30/2008 08:45:00 AM
I;Il 132 % [55-145) RM 25 15-5mod. 07/30/2008 08:45:00 AM
Clay a5 % [74-126] RM 2.5 15-5mod. 07/30/2008 08:45:00 AM
Texiure Silty Clay —eeee RM - 15-5mod. 07/30/2008 08:45:00 AM
SATURATED PASTE ANALYTES
Sodium saturated pasle 102 % [70-130] BH 0.04 354 08/06/2008 12:56:00 PM
lSaluralion 108 % (86-114] ES 0.1 27A 07/31/2008 09:59:36 AM
Calcium saturated paste 109 % {76-124) BH 0.05 3-54 09/06/2008 12:56:00 PM
Magnesium salurated paste 93 % [74-126}f BH 0.08 3-54 08/06/2008 12:56:00 PM
ISodium Adsorplion Ralio 100 % [78-122] BH 0.1 20b 08/06/2008 12:56:00 PM

Ilonhern Analytical Laboratories, Inc.




ICIient: MT DEPT. OF ENVIRONMENTAL QUALITY Page 63
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.;  2008070172-62
Sample Name: METHOD BLANK
Sample Date/Time: --—-- —
Collected by: PREPARED BY LAB
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
CATIONS
Calcium Carbonale <0.1 % ES 0.1 23C 07/30/2008 06:37.00 PM
INORGANICS
Electrical Conduclivity Saturated Pasie <0.01 mmhos/icm  RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Saturaled Paste NA _ —_ ——— — —
ample Preparation —— o — —— 351
METALS
olassium Available Dry Basis NA — —_ ——— —_—
rsenic Ory Basis <0.1 moi BH 0.1 6020 08/07/2008 08:32:00 AM
Cadmium Ory Basis <0.02 mg/l BH 0.02 6020 08/07/2008 08:32:00 AM
pper Dry Basis <0.1 mgf BH 0.1 6020 08/07/2008 09:08:00 AM
I:ad Dry Basis <0.1 mgfl BH 0.1 6020 08/07/2008 08:32:00 AM
Zinc Dry Basis <0.1 mg# BH 0.1 6020 (B/07/2008 08:32:00 AM
NUTRIENTS
itrate + Nitrite (KCL Exiraclable, dry basis) NA — — - e
Phosphorus Available Dry Basis <4 mg/kg ES 4 2454 08/04/2008 10:30:00 AM
'Tolal Kjeldahl Nitrogen as N dry basis NA — — _— —
ORGANICS
Organic Malter dry basis <0.1 % MRK 0.1 29-3.5.2 08/04/2008 02:27:31 PM
lPARTIC LE SIZE ANALYSIS
Coarse Fragment Conient NA —_— — _— _
and NA —_ —— s e —_
iit NA —_ —_— — —_ sessas
Clay NA — — — — —
lTexture NA J— —_— = = =
SATURATED PASTE ANALYTES
Sodium saluraled paste <0.04 meg/l BH 0.04 3-54 08/06/2008 12:17:00 PM
Saturalion NA -— — —_— -— -
Calcium saluraled paste <0.05 megf BH 0.05 354 08/06/2008 12:17:00 PM
Magnesium salurated paste <0.08 meqf BH 0.08 354 08/06/2008 12:17:00 PM
<0.2 — BH 0.1 20b 08/06/2008 12:17:00 PM

ISodium Adsorplicn Ratio

Iorthern Analytical Laboratories, Inc.




ICIient; MT DEPT. OF ENVIRONMENTAL QUALITY Page 64
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
roject No.: NONE GIVEN
Iliaboratory No..  2008070172-63
Sample Name: LABORATORY CONTROL SAMPLE
ample Date/Time: —- —_—

Collected by: PREPARED BY LAB
ample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
ATIONS
Calcium Carbonate 101 %(72-128 ES 0.1 23C 07/30/2008 06:37:00 PM
.NORGANICS
tecirical Conduclivity Saturated Pasle 113 % [49-151] RM 0.01 10-3.3 08/01/2008 09:45:00 AM
H Salurated Paste 99 % {94-106] ES 0.1 21a 07/29/2008 11:52:23 AM
ample Preparalion e — —_ — 3-5.1
METALS
olassium Available Dry Basis NA —_ ——ee —_ —
[rsenic Dry Basis 100 % [78-117} BH 10 6020 08/07/2008 08:35:00 AM
Cadmium Dry Basis 101 % [80-119] BH 2 6020 08{07/2008 08:35.00 AM
opper Dry Basis 106 % [78-120] BH 10 6020 08/07/2008 08:35.00 AM
[ead Dry Basis 100 % [81-119] BH 10 6020 08/07/2008 08:35:00 AM
Zinc Dry Basis 101 % [80-120} BH 10 6020 08/07/2008 08:35:00 AM
EUTRI ENTS
| itrate + Nitrite (KCL Exlraclable, dry basis) NA —_ — —— —_
: Phosphorus Available Dry Basis 99 % [54-148] ES 4 2454 08/04/2008 10:30:00 AM
| tla] Kjeldahl Nitrogen as N dry basis NA = — — —
~ ®orcanics
| rganic Matler dry basis 87 % [62-138] MRK 0.1 29-1.5.2 08/04/2008 02:20:16 PM
EARTICLE SIZE ANALYSIS
Coarse Fragment Content NA — —_— e ——
and 112 % [0-200] RM 25 15-5mod. 07/29/2008 0B:39:00 AM
Eill 122 % [59-145] RM 25 15-5mod. 07/29/2008 09:15:00 AM
Clay 87 % [74-126] RM 25 15-Smod. 07/29/2008 09:15:00 AM
exlure Silty Clay -— RM — USDA 07/29/2008 09:15:00 AM
lATURATED PASTE ANALYTES
Sodium salurated paste 85 % [70-130] BH 0.04 3-5.4 08/06/2008 01:08:00 PM
taturalion 103 % [86-114]) ES 0.1 27A 07/29/2008 03:54:23 PM
alcium salurated paste 90 % [76-124] BH 0.0 3-54 08/06/2008 01:08:00 PM
Magnesium salurated paste 76 % [74-126] BH 0.08 354 08/06/2008 01:08:00 PM
odium Adsorption Ratio 92 %{78-122] BH 0.1 20b 08/06/2008 01:08:00 PM

orthern Analytical Laboratories, Inc.




lc"e'“: MT DEPT. OF ENVIRONMENTAL QUALITY Page 65
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
Laboratory No.:  2008070172-64
Sample Name: METHOD BLANK
Sample Date/Time: -— e
Collected by: PREPARED BY LAB
Sample Type: SOIL
MEASURED REPORTING METHOD DATEIMIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
CATIONS
Catcium Carbonate NA — — === i e
ENORGANICS
lectrical Conduclivity Saluraied Paste <0.01 mmhosfcm RM 0.01 10-3.3 08/01/2008 03:45:00 AM
H Saturaled Pasie NA —_ —_— eann — J—
ample Preparation v —_— — e 351
METALS
otassium Available Dry Basis NA — — ——am _
Ersenic Dry Basis <D.1 mofl BH 0.1 6020 08/06/2008 08:39:00 PM
Cadmium Dry Basis NA — — — —
pper Dry Basis <0.1 mgfl BH 0.1 6020 (8/06/2008 08:39:00 PM
ead Dry Basis NA _ —_ = —_—
Zinc Dry Basis NA —— _ —_ —
IN UTRIENTS
itrate + Nilrite (KCL Exlractable, dry basis) NA — — J—— —
Phosphorus Available Dry Basis <4 mglkg ES 4 24.5.4 08/04/2008 10:30:00 AM
ITotaI Kieldahl Nitrogen as N dry basis NA — _ — e
ORGANICS
Organic Matter dry basis NA —_ — S —_
PARTICLE SIZE ANALYSIS
Coarse Fragment Content NA — — _ _—
Sand NA — — S P e
ISiIl NA _ —_ — _— J—
Clay NA — —_— — P _
ITexlure NA LB — Y — =
SATURATED PASTE ANALYTES
Sodium salurated paste <0.04 meqh BH 0.04 354 08/06/2008 12:17:00 PM
ISaluralion NA — —_— — —_— =
Calcium saturated paste <0.05 meq/ BH 0.05 354 08/06/2008 12:17:00 PM
Magnesium saturated paste <0.08 meq/l BH 0.08 354 08/06/2008 12:17:00 PM
ISodium Adsarplion Ratio <0.2 - BH 0.1 20b 08/06/2008 12:17:00 PM

llorthern Analytical Laboratories, Inc.



Client: MT DEPT. OF ENVIRONMENTAL QUALITY Page 66
Project Name: BECK RANCH SOIL BORROW INVESTIGATION
Project No.: NONE GIVEN
I Laboratory No.:  2008070172-65
Sample Name: LABORATORY CONTROL SAMPLE
lSampIe Date/Time: ~—— .
Collected by: PREPARED BY LAB
Sample Type: SOIL
MEASURED REPORTING METHOD DATE/TIME
PARAMETER VALUE UNITS ANALYST LIMIT NUMBER ANALYZED
Calcium Carbonate NA —_ — - e —
lNORGANICS
lecirical Conduclivity Saturated Paste 92 % [49-151] RM 0.01 10-3.3 08/01/2C08 09:45:00 AM
H Salurated Pasle 101 % [94-106) ES 0.1 21a 07/31/2008 03:13:10 PM
ample Preparalion en —_ — _— 3-5.1
ETALS
otassium Available Dry Basis NA — — _— —
ssenic Dry Basis 112 % [79-117] BH 10 6020 08/06/2008 08:43.00 PM
Cadmium Ory Basis NA _ _— _— —_
opper Dry Basis 114 % [78-120] BH 10 6020 08/06/2008 08:43:00 PM
ead Dry Basis NA — J— — -
Zinc Dry Basis NA —_ _ ——— —_
EUTRIENTS
itrate + Nitrite (KCL Exlractable, dry basis) NA —_ — — —_
Phosphorus Available Dry Basis 99 % [54-146) ES 4 24.5.4 08/04/2008 10:30:00 AM
(;)tal Kjeldahl Nitrogen as N dry basis NA _— - = —
RGANICS
Organic Malter dry basis NA — — -— —
ARTICLE SIZE ANALYSIS
Coarse Fragmenl Conlent NA —eem — _— —_—
and 94 % [0-200] RM 25 15-5mod. 07/30/2008 08:21:00 AM
Fill 125 % [55-145] RM 2.5 15-Smad. 07/30/2008 08:21:00 AM
Clay 87 % {74-126) RM 2.5 15-5mad. 07/30/2008 08:21:00 AM
irexiure Silty Clay - RM _— 15-5mod. 07/30/2008 08:21:00 AM
ATURATED PASTE ANALYTES
Sodium saluraleg paste 104 % {70-130] BH Q.04 354 08/06/2008 01:18:00 PM
Eﬂluralion NA e —_ — —ees _
alcium saluraled paste 114 % [76-124] BH 0.05 354 08/06/2008 01:18:00 PM
Magnesium salurated pasie 97 % [74-126) BH 0.08 354 08/06/2008 01:18:00 PM
rodium Adsorption Ralio 100 % (78-122) BH 0.1 20b 08/06/2008 01:18:00 PM

Iorthern Analytical Laboratories, Inc.
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SAMPLE RECEIPT CHECKLIST
Dear Valued Client: This checklist documents Ihe condition of your sample(s) as it (they) arrived at our lab. Please review it and familiarize yourself with
its contents. Should you have any questions or comments, please contact us, Thank you for your use of our services.

Client Name \O{)) S '\T M&Q Dale/Time Received /724 / 0y 12 O/

Date / Time
Project p) 4 C&’. Qﬁﬂﬂh Received by (SH£
Laboratory Number(s) MO?Q‘? 2’ Carrier Name OA!S
Checklist Completed by K%L 7/ Z%[b? Sample Type &l \
Initials / Date
YI‘ES/ NO YES NO
1. Shipping container in good condition? v o 14. pH check performed by: ___

2. Custody seals presen[‘(}{hipping container? _ ¢/ I5. Metals botue(s) pH <2?
Condition:  Imuact Broken
/ 16. Nutrient bottle(s) pH <27
3. Chain of custody present?

17. Cyanide botile(s) pH >12?

Chain of custody signed when relinquished /
and received?

&

18. Sulfide bottle(s) pH >97

Chain of custody agrees with sample labels? l/ 19. TOC bottle(s) pH <2?

b

/ 20. Phenolics bottle(s) pH <2?

o

Custody seals on sample bottles?
Condition: Intact Broken

21. Oil & grease bottle(s) pH <27
(checked by analyst)

~

Samples in proper container/bottle?*

e

Sample containers intact?* (checked by analyst)

i 22. EPH/DRO bortle(s) pH <2?

9. Sufficient sainple volume for indicaied test?* 23. Volatiles (VOA) pH <2?

(checked by analyst)

container? {circle one)

conlainer temperature I.&L{ 2: go%

* (if <0 or>10) 25. Other test types

24. Semivolatiles (525) pH <27

10.Ice/Frozen Blue Ice present in shipping /
(checked by analyst)

11. All samples rec’d within holding time?* 26. Client contacted?

12. VOA vials have zero headspace? 27. Person contacted
* (if contains >5mm headspace)
28. Date contacted

RIS
|

13. Trip Blank received?

NOTES: Samples may be affected when not transported at the temperatare recommended by the EPA for the test you’ve selected.
Please contact the lab if you have concerns about the temperature of your samples.

* Critical item - if marked “NO” contact lab manager.

COMMENTS: ﬁlﬂﬁﬁ& O™ cg’ 4€mp @(/@)
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