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Survey of Topsoil Borrow Resources
Riley Pass Mining Area Custer National Forest

1.0 INTRODUCTION

During May and September 2013, Tetra Tech completed a limited soil borrow resource
assessment in the vicinity of the former Riley Pass uranium mining area, in the North Cave Hills
of Harding County, South Dakota, within the Custer National Forest (Figure 1). This work was
conducted in accordance with the Order for Supplies or Services Contract No. GS-10F-0208J
for Riley Pass A&E Services. This assessment was conducted to identify and quantify potential
soil borrow areas for reclaiming former uranium mine sites.

The specific objectives of the soil resource assessment included the following:

e Describe soil profiles and document soil characteristics;
e Map areas with similar borrow capabilities;
¢ Sample and analyze soils for physical and chemical properties within the project area; and

o Evaluate soil suitability for reclamation (i.e. as a growth medium), propose suitable salvage
depths of the soil found in the project area, and identify limiting characteristics.

This report describes the methods used by Tetra Tech to achieve the survey objectives, as
stated above, and presents results of the 2013 soil resources assessment. Supporting
information is included in the appendices of this report.
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2.0 METHODS

The methods employed to collect and analyze soil resource data were generally consistent with
plans of study prepared for similar projects in the western U.S. The methods employed to
conduct the survey are described below.

2.1 Data Review

The following information was reviewed prior to initiation of the soil assessment:
o Aerial photography and topographic mapping for the project area;
e Soil survey information from Harding County (USDA, 2010); and,

e Riley Pass soil borrow suitability criteria as developed by Millennium Science and
Engineering (MSE, 2010) and adopted by the United States Forest Service (USFS) in
the 2010 Statement of Work (USFS, 2010).

2.2 Field Investigations

This soil resource evaluation and inventory, including soil sample collection and laboratory
analyses, were completed for potential borrow sites with suitable topsoil and subsoil chemical
and physical characteristics for reclamation of adjacent disturbed areas. Due to the possibility of
disturbing cultural resources, test pits were excavated only on privately owned lands near the
site during May 2013. Following additional review by and coordination with the USFS
archeologist, areas within the USFS boundary were investigated during September 2013.
Areas surveyed and determined to be potential borrow areas included approximately 200 acres
on privately owned land and 300 acres of USFS land. To reduce potential soil borrow transport
costs, surveys were conducted proximal to the Bluffs B, C, D, E, G and H as shown on Figure 1.

Specific soil profile descriptions were conducted in general accordance with the guidelines
provided by the National Soil Survey Handbook (USDA, 2003) and the Soil Survey Manual,
Handbook 18 (USDA, 1993). Map unit boundaries were identified by field observation and
interpretation of aerial photographs, topographic maps, and other geographic models.

The potential soil borrow area was previously mapped by the USDA Natural Resource
Conservation Service (NRCS) to a level of detail commensurate to an Order Il Survey (USDA,
2010). The NRCS mapping is presented on Figure 2 and common soil series descriptions are
presented in Appendix A. The databases and digital maps from these previous surveys were
used to develop a conceptual model as discussed further in section 2.5. The conceptual model
was used in combination with aerial photographs to identify likely changes in soil conditions
(map units) within the project area. The locations of soil profiles were selected to be
representative of a map unit or to help determine the composition of a map unit. These sites
were identified through review of aerial photographs, topographic maps, and site inspection. A
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skid steer mounted backhoe, hand auger and tile spade shovel were used to excavate the soll
profile description sites. To mitigate potential impacts to cultural resources, all soil profile
locations excavated were surveyed by an on-site USFS archeologist prior to excavation. Some
test pits were also sieved by the USFS archeologist during September 2013 soil profile
excavation and no heritage resources were discovered. No known significant cultural resources
were encountered or impacted during soil profile excavations.

Soil profiles were generally described using methods and abbreviations identified in the Field
Book for Sampling and Describing Soils (USDA, 2002). Complete or partial profile descriptions
were recorded on field forms, which are included in Appendix B. Complete profile descriptions
were recorded at the most representative locations as determined by the Soil Scientists, and
selected sites were sampled for map unit representation and borrow material potential.

2.3 Sample Collection

A total of 49 soil samples were collected from 23 profile locations and delivered for laboratory
analyses. These samples were selected in the field to be representative of soils in the area and
to determine if the sampled horizon was acceptable as a borrow material. Selected soil samples
were generally collected from profiles where the soil type was a dominant component of the soil
borrow area. Soil samples were collected from horizons greater than three inches thick.
Horizons less than three inches thick were described but not sampled. For horizons greater than
18 inches thick, soil samples were collected from the lower portion of the soil horizon.

2.4 Laboratory Analyses

Soil samples were transported under chain-of-custody protocol to Pace Analytical Laboratory
(Pace), in Billings, Montana for laboratory analysis. In general, laboratory parameters were
analyzed using the methods specified by the Wyoming Department of Environmental Quality
(WDEQ) Topsoil and Overburden Guidelines (Guideline 1; WDEQ, 2004). Forty-three soil samples
were analyzed to include some or all of the following parameters:

= Textural class (sand, silt, clay percentages)

» pH (acidity/alkalinity)

= Calcium (Ca), manganese (Mg) and sodium (Na)

= Specific conductance (SC)

= Sodium adsorption ratio (SAR)

= Arsenic (As), cadmium (Cd), copper (Cu), lead (Pb) and zinc (Zn).

The methods used for laboratory analyses are presented on the laboratory report included in
Appendix C. Field estimates for physical soil conditions are documented on the field logs in
Appendix B.
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2.5 Soil Borrow Area Development

Preliminary borrow area boundaries identified in the field were supported by available data and
site inspection. Boundaries of preliminary areas were further refined based on the results of
profile descriptions and development of conceptual areas based primarily on depth of A and B
horizon, soil texture and potential for elevated salinity concentrations. Many of the conceptual
delineations were documented in the field for further refinement based on review of all available
information, including laboratory results and final profile classifications.

Following completion of the field effort, color aerial photography was used to further assist in
delineation refinement (Figures 3 through 9). These images revealed details related to
vegetation communities, saline-sodic surfaces, rock outcrop patterns and geologic parent
materials. Each borrow area within the project area was described by documenting soil profiles
and salvage depths found in the borrow site, their relative composition, and their placement
relative to one another. Borrow area nomenclature for this survey is as follows; for private and
public land, the name consists of letters followed by numbers. Example KL 22 where the first letter
K stands for the last name of the landowner (on private land only, there are no letters present for
USFS land), L stands for the dominant soil texture of the borrow area (loam) and the number 22
stands for the average total soil salvage depth of that particular borrow area. Each area was
composed primarily of similar soils, with the smallest borrow area encompassing approximately
four acres. Areas identified as limited or no salvage potential during the field investigation portion of
the survey, were not assigned a reference name and will not be discussed in this report. The
methodology for determining potential suitability is discussed further below.

2.6  Soil Suitability for Reclamation

Field observations and laboratory test information from soil samples were evaluated to
determine relative suitability of soil as a plant growth medium. Site specific soil suitability
criteria were developed by the USFS and MSE (USDA, 2010; MSE, 2010) to define and classify
suitability (Table 1). Soil profile characteristics and laboratory analyses are used to evaluate
potential salvage depths for each soil type. Differences in suitability between soil horizons are
reviewed to determine which soils are suitable topsoil or cover material.

The suitability criteria for cover soil, presented in Table 1, are similar to criteria used for previous
reclamation in the Riley Pass area and similar sites in the western US. However, due to the
various potential metal toxicity issues, the acidic pH number was elevated from an often used
criterion of 5.5 to 6.5 (WDEQ, 2004). Soils with a pH of greater than 6.0 would also likely
produce acceptable results. Therefore, we occasionally used an acceptance criterion of 6.0
assuming the soil horizon is less than a few inches thick, and higher pH solil is also likely going
to be utilized. The potential presences of arsenic, cadmium, among other metals are more
mobile at low pH and are able to enter the food chain via phyto-uptake. To remove the potential
bio-uptake of these metals Tetra Tech recommends limiting the pH of potential borrow soils to a
pH of 6.0 and greater. This recommendation was proposed by Tetra Tech and reviewed by the
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USFS. The USFS concurred with this modification and Table 1 was amended to reflect this
modification.

For the purposes of this investigation, it is anticipated that onsite organic materials (i.e. sod) and
six inches of stripped topsoil would be replaced on the borrow locations. The replaced material
would be topsoil, or upper A horizon, and the total depth of salvage to unsuitable borrow
material was considered in determining the total salvage depth.

Table 1: 2013 Topsoil Suitability Criteria — Riley Pass Mining Area

Property Suitable Unsuitable
Depth (cover depth) 12-18 inches <12 inches
USDA Texture (thickest layer 0-40 in.) All Others >45% Clay content and LS, S

Rock Fragments (by volume)

<45 (all fragments less than six
inches diameter)

>45

Depth to High Water Table (feet)

Perennial wetness

Soil Acidity (pH 0-40 inches) 6.0t0 8.5 <6.0 or >8.5
Arsenic <142 ppm >142 ppm
Cadmium <4 ppm >4 ppm
Copper <100 ppm > 100 ppm
Lead < 100 ppm >100 ppm
Zinc < 250 ppm >250 ppm
SAR <12 >12
Specific conductance (entire depth of <6 dS/m >6 dS/m
cover soil)
Legend: Depth of growth media above bedrock or unsuitable soils
USDA = US Department of Agriculture
SL = Sandy Loam, LS = Loamy sand, S = Sand, C = Clay
PPM = Parts per million
1 decisiemens per meter (dS/m) = 1 millimhos per centimeter (mmho/cm)
Tetra Tech December 13, 2013 5
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3.0 EXISTING SOIL MAPPING

Employing NRCS soil mapping data, several map units were selected as providing the highest
potential for borrow material over the survey area as described in the Harding County soll
survey (NRCS, 2010; Figure 2). Review of the NRCS soil survey was only used as a screening
tool and borrow areas were chosen only by site specific investigations. Constrained by the local
landscape, land ownership, and distance from the areas to be reclaimed, the survey was broken
into four principle areas the USFS properties, northern, central and southern survey private land
areas as shown in Figures 3 through 6 and 7 through 9, respectively. The northern and central
private lands will be discussed concurrently as they are adjacent and can be accessed in the
same manner.

3.1 USFS Survey Areas

The far northern reach of the USFS surveyed area (Figures 3 and 4) contains the largest total
area of high potential borrow soil identified on USFS property. These potential borrow sites are
generally clustered in two distinct areas; at the mouth of Fuller Canyon (Figure 3) and in the
vicinity of Sawmill Canyon (Figure 4).

Four separate areas (1SL24-A, 1SL24-B, CL30-A and 2SL24; Figure 3) of potential borrow soil
are located at the mouth of Fuller Canyon and on the northern toe-slope of the bluff composing
the western canyon wall (Figure 3). Three of these areas (1SL24-B, CL30-A and 2SL24) are
either partially or entirely within the Shambo-Rodes loams (SmB) map unit (NRCS, 2010
Appendix A). Located on a gently sloping northerly facing stream terrace, the Shambo-Rodes
loam is described as being deep, well drained, with moderate permeability. The A horizon in this
series is typically nine inches thick. The fourth potential (1SL24-A) borrow source in this area is
located above the flood plain on a northwest facing toe-slope mostly within the delineated soil
map unit Amor-Cabba loams (AcC). The Amor series consist of approximately eight inches of
an A horizon and the B horizon extending to a depth of approximately 34 inches. The Cabba soil
is a shallow soil with minimal soil borrow salvage potential (NRCS, 2010; Appendix A).

The best prospective borrow site (SL20; Figure 4) is located north of Sawmill Canyon on a
gently sloping terrace formed from the convergence of multiple alluvial fans. This terrace is
west of and adjacent to a series of bluffs within the Shambo-Rodes loams (SmB) soil mapping
unit (NRCS, 2010 Appendix A). The SL20 mapping unit is described as being deep, well
drained, with moderate permeability. The A horizon in this series is typically nine inches thick.
Another, somewhat smaller area of potential borrow soil (CL30-B; Figure 4) is located
approximately 1.5 miles west on a gently sloping and erosionally dissected incised terrace
directly north of Craig Pass. Borrow area CL30-B also consists of map unit SmB along with the
Amor-Rhoades loams (AdC). The Amor series are described as being deep to very deep and
moderate to well drained with moderate permeability due to the coarser parent material much
like the Shambo series. The Rhodes series are typically deep well drained soils with very low
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permeability. These soils are formed in stratified clayey materials derived from shale, siltstone,
and mudstone (NRCS, 2010; Appendix A).

Another considerable acreage of potential borrow soil is located in the immediate vicinity of the
reservoir at the southern end of Campbell Creek (Figure 6). A triangular area of borrow soil
southeast of the reservoir (PLOW 35; Figure 6) is primarily comprised of map unit (RbB),
Reeder loam, with a minor inclusion of map unit Amor-Rhodes loam (AdC). These soils are
described above. The southern facing bench adjacent to the west shore of the reservoir which
slopes gradually to the floodplain south of the reservoir (LS10, LS19, PLOWL17; Figure 6) is
another potential borrow source. The northern end of this borrow source (LS10) is within the
delineated boundary of the RbB map unit while the remainder (LS19, PLOW17) are within the
Rhoades-Daglum loams (RnB) map unit. The Rhoades series is a described above. The
Daglum series are typically deep, well drained, clay rich soils formed in alluvium and residuum
on foot slopes and swales on terraces and uplands.

Relatively minor areas of potential borrow soil were also identified on USFS land in the central
portion of the USFS survey area in the vicinity of Schleichart Draw (Figure 5). Two of the areas
(C16, SCL22-B; Figure 5) were present on toe-slopes while a third (SCL22-A; Figure 5)
consisted of the top of a flat and broad bluff. Areas C16 and SCL22-A are primarily comprised
of map unit RnB, (see above discussion). Borrow source SCL22-B is primarily comprised of the
Cohagen fine sandy loam (CoE) series. The Cohagen series is described as being shallow, well
to excessively drained. This soil formed from the weathering of sandstone. Based on in-field
observations of soil texture and potential borrow depth all three areas qualify as potential borrow
source  However, due to their relative small acreage and the potential for disturbing
archeologically significant resources no further investigation was conducted.

3.2 Northern and Central Private Land Survey Areas

The northern and central areas contained four high potential map units that were on land
proximal to the Bluffs where landowners Craig Feist (Figure 7), Thomas Kalisiak (Figure 8), and
Lex Burghduff (Figure 8) granted permission to survey through written agreements with the
USFS. These include Reeder-Cabba loams (RcC), six to nine percent slope, Korchea-Archin
complex (Km), zero to six percent slope, Amor-Cabba loams (AcC), nine to 25 percent slope,
and Parshall fine sandy loam (PhA), three percent slope (NRCS, 2010; Appendix A). These
soils series reported loam to sandy clay loam texture and other physical properties potentially
making them suitable as borrow material. The target soils within these units are Archin,
Parshall, Reeder, and Amor. The Cabba are general shallow, loamy soils with weathered
bedrock at depths less than 20 inches below ground surface (bgs). However, where Cabba
soils are deeper to bedrock they have potential as a borrow source. Additional NRCS map units
were evaluated and descriptions are included in Appendix A. All potential borrow sources as
identified through review of NRCS mapping were chosen based on site specific investigations.
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The Archin and Parshall Series are deep soils. The Archin Series generally present suitable
loamy textures that are slightly acid to neutral. However, although these soils are typically well
drained, permeability is slow to very slow in the lower solum. Due to the limited movement of
water within the soil profile these soil may accumulate salt as observed during soil survey
activities. The Parshall series are very deep, well drained soils with thick, eight to 10 inch A
horizons. These soils are typically cultivated for growing agronomic crops. The limiting physical
properties for the Parshall series is the fine sandy loam texture and weak soil structure making
these soil susceptible to wind and water erosion. The Reeder and Amor series are generally
moderately deep, well developed, loamy soils with bedrock greater than 30 inches bgs. Reeder
and Amor A horizons are generally equal to or greater than 8 inches thick.

3.3 Southern Private Land Survey Area

The soil investigation in the southern portion of the surveyed area contained three high potential
map units proximal to the U.S. Forest Service boundary where landowner (William Rotenberger
Figure 9) permission was granted to survey. These include Reeder-Cabba loams (RcC), six to
nine percent slope, Korchea-Archin fine loamy complex (Km) zero to six percent slope, and
Parchin-Bullock fine sandy loams (PbB) two to nine percent slope (NRCS, 2010; Appendix A).

As discussed above, the Reeder, Cabba, Korchea, and Archin Series all have the potential to
provide suitable borrow locations. The Parchin consists of moderately deep, well-drained soils
formed in residuum weathered from sandy and loamy sedimentary rocks. The depth to
weathered soft-bedded sandstone bedrock is typically 25 to 30 inches but ranges from 20 to 40
inches. The Bullock series consists of moderately deep loamy soils on residuum weathered
from soft sandstone or silty or clayey shales interbedded with soft sandstone. Bullock series
soils have sandy clay loam and clay loam subsoils, and, like the Archin series, have the
potential to accumulate salts making them not suitable for borrow material.
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4.0 SOIL PROFILE RESULTS

A total of 87 soil pits were excavated from the northern, central, and southern extents of the
survey area to characterize and quantify potential borrow material to serve as plant growth
medium during reclamation efforts.

4.1 USFS Survey Areas

A total of 31 soil pits were hand excavated within the USFS portion of the survey area. Twelve
distinct soil types were identified as potential borrow locations based primarily on field
observations of textural class and A- and B-horizon thickness. Accessibility, cultural resource
concerns, depth to bedrock, and soil saline site conditions were also considered when
delineating these borrow areas.

Soil borrow area SL20 (Figure 4) is located north of Sawmill Canyon on a gently sloping terrace
formed from the convergence of multiple alluvial fans. This terrace is west of and adjacent to a
series of bluffs and extends eastward just beyond the gravel USFS road. Vegetation consists of
dense crested wheatgrass, silver sage, and other scattered forbs such as Echinacea and
asters. Soil profiles observed within this potential borrow area were relatively consistent and
were characterized suitable texture: loamy sand to sandy loam textures to depths of around 20
inches.  Textures became increasingly coarse (coarse sandy loams and coarse sands) at
greater depths. A- and B-horizon clay content ranged from 10 to 15 percent at locations east of
the road. Clay contents to the west of the road ranged from 25 to 33 percent suggesting that
the soil transitions to finer textures at lower elevations closer to the saline draws and gullies
observed in that area. Laboratory analysis indicates that about 45 percent of the sand content
of these soils consists of very fine sand that may preclude use of this soil in erodible areas.

Soil borrow areas CL30-B and SCL10 (Figure 4) occupy the terrace directly north of Craig Pass.
Vegetation in this area is primarily crested wheatgrass with some sage and other miscellaneous
forbs. Borrow area CL30-B (Figure 4) consists of sandy clay loams and clay loams extending to
a depth of about 30 inches bgs. Clay content and coarse fragment content (fine gravels and
channers) increased with depth. The soil profile of potential borrow area SCL10 was similar to
that of CL30-B except that sandier soil textures were present and the soil profile was
considerably shallower. Below a depth of approximately 10 inches the profile consisted of
greater than 50 percent fine gravels and channers which make this soil unsuitable at this depth.
However, site SCL10 has been included as it may be a useful source of gravel for road building
and other engineering needs.

Soils near the mouth of Fuller Canyon occurred in four different soil borrow areas; CL30-A,
1SL24-A, 1SL24-B and 2SL24 (Figure 3). As was the case for area CL30-B near Craig Pass
(Figure 4), the topographic position of CL30-A in Fuller Canyon is a stream terrace on relatively
flat ground along the canyon floor. Soil textures in the potential borrow areas (CI-30-A, 1SL24-
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A, 1SL24-B, and 2SL24) consist of clay loams with some isolated occurrences of sandier
textures. Clay concentrations ranged from 25 to 45 percent and increased with depth.

Soil borrow areas 1SL24-A and 1SL24-B (Figure 3) occurs on the north to northeast facing toe-
slopes of the bluff to the west of the canyon mouth. These soils consist of sandy loams and
loamy sands with clay concentrations that abruptly decrease from about 20 percent at the
surface to around five percent at a depth of around 22 inches. This map unit was delineated as
two separate areas (1SL24-A and 1SL24-B) which are separated by landslide debris consisting
of a colluvial deposit of loam, sandy clay, and clay with up to 25 percent cobbles. Areas of
saline seeps exist topographically below, to the north, and to the south-east of the delineated
map unit and are not suitable for reclamation use.

Map unit 2SL24 (Figure 3) is located in a similar landscape position as unit CL30 in Fuller
Canyon but is farther from the canyon floor and creek. This map unit consists of sandy loam
and sandy clay loam textures with clay concentrations ranging from about eight to 25 percent.
Unlike map units 1SL24-A and 1SL24-B, clay concentrations within 2SL24 appear to increase
with increasing depth.

Four borrow soil map units were delineated in the vicinity of the Campbell Creek reservoir
(PLOW35, PLOW17, LS19, and LS10; Figure 6). This area was previously cultivated resulting
in a well-defined plow layer (i.e. Ap horizon) from the 0 to 10-inch depth increment and little
potential for intact cultural resource sites within the boundaries of the map units. However,
significant cultural resource sites are present nearby. Vegetation is fairly consistent across the
area and is comprised primarily of dense grasses (i.e. smooth brome, crested wheat, rye, and
bluestem) with sage becoming more prevalent to the southeast.

Map unit PLOWS35 is a triangular area delineated based on its position which is bounded by the
reservoir outflow to the west, private property to the south, and significant cultural resources to
the northeast. The 0 to 35-inch depth increment of this map unit consists of a mixture of sandy
loam soils or loamy sand (five to 15 percent clay) in some areas with finer textured silty clay
textures (35 to 45 percent clay) in others. At depths below about 35 inches a C-horizon
consisting of sandy clay loam was encountered at both observation pits excavated in the map
unit. The loamy sand texture is not a suitable texture based on Table 1. However, field
observations determined the loamy sand texture to be a thin lens intercepted around 20 inches
bgs with more suitable textures immediately adjacent. With the more suitable textures
composing the major components in the soil profile this area qualifies as a suitable borrow
source.

Map unit PLOWL17 is the southern and topographically lowest portion of a low sloping ridge
forming the western shore of the reservoir. The soil texture throughout the 52-inch excavation
consisted of silty clay soils with clay concentrations ranging from about 35 to 45 percent. This
map unit was very moist at the time of the visit suggesting that it is poorly drained. This location
is elevated above the reservoir and there was no visible redoximorphic features common for a
persistent water table. Based on field observations the wet soil conditions were likely the result
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of rain water percolation. These conditions are likely not common and should not influence soll
borrow qualification.

Immediately north of and adjacent to map unit PLOW17 is map unit L19, which is characterized
by loamy textured soil with B-horizon depths extending to 22 inches in the southern portion of
the map unit and decreasing to 16 inches in the northern portion.

Still farther to the north, in map unit LS10, soil thickness continues to decrease and textures
become coarser. This map unit consists of sandy loam soils suitable for borrow to a depth of
about 10 inches overlying minimally weathered sandstone residuum.

In the central portion of the survey area on USFS land (Figure 5), two relatively small map units
were delineated; C16 and SCL22. Map unit C16 is located on the top of a flat broad bluff
supporting a grass and sage vegetation community. The soil profile in this location consisted of
the most clay-rich soil encountered during the survey of USFS land with clay loam to silty clay
loam texture (30 percent clay) in the O to 5-inch depth increment and a marked increase to 50
percent or greater clay concentration at greater depths. Excavation of this soil pit was
advanced from 16 inches bgs to a depth of 30 inches using a soil auger with no discernible
change in soil texture and no indication that coarse fragments were encountered.

Map unit SCL22 occurred in two separate locations, both located at the toe-slope of low-lying
bluffs supporting wheat, fescue, and brome grass species as well as scattered sage and forbs.
B-horizon depths in these areas extended to about 22 inches bgs with sandy clay loam textures
with clay concentrations ranging from about 22 to 27 percent. While the soil profiles are similar
in each of the two SCL22 areas (SCL22-A and SCL22-B; Figure 5), the western location
(SCL22-A) occurred in an area with deeply incised gullies and rock outcroppings. The eastern
area (SCL22-B) was relatively flat with no rock outcroppings observed.

4.2 Northern and Central Private Land Survey Areas

A total of 43 soil pits were excavated within the northern and central private land survey areas.
Seven areas were presented as potential borrow locations (Figures 7, 8 and 9) based on saill
analytical data (Tables 2 and 3). However, there are areas adjacent to these borrow areas that
need to be avoided during soil salvage activities. Map Unit FSCL60 is located the furthest from
the Bluffs scheduled for excavation (Figure 7). This area is gently sloping rangeland. Soils in
this area are clay loams on side slopes with salts visible to the surface at the base of the slopes
which should be avoided.

Map unit 1KL22 (Figure 8) is a gently sloping hayed pastureland. Knolls within this pasture land
should be avoided as the soils become too shallow. Soils in this area are loams and clay loams.

Map Units 2KL22 and KL21 (Figure 8) are in a similar physiographic position to Map Unit
1KL22. Soil profile DA 25 in Map Unit 2KL22 has elevated pH and SAR values. The SAR was
elevated due to low calcium and magnesium values relative to sodium. However, the specific
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conductance value (Table 2) was well below the suitability criteria in Table 1. The alkaline pH
value of 8.7 potentially limits soil salvage depths to less than approximately 30-inches bgs. The
pH in soil profile SM23 in map unit KL21 had a surface pH of 5.9 with pH increasing to 8.0
between eight to 20 inches bgs then returning to 5.9 at depths greater than 20 inches bgs. Due
to metals mobility concerns this area should be mixed with the alkaline B horizon. Because of
the limited volume of potential borrow profile associated with the much higher pH within the soil
profile potential borrow soil will exceed 6.0 guidelines in table 1 of this report.

Map Unit KSL30 is comprised of a cultivated field on a gently to moderately sloping surface.
Soils were again loams and clay loams with a depth of approximately 30 inches to the C horizon
on the lower side of the field and shallower at the upper end.

Map Units BSCL41 and BCL50 are cultivated alfalfa fields. These fields are the closest to Bluff
B and could provide significant soil borrow. Soil analytical data for map units BSCL41 and
BCL50 indicate soil physical properties qualify these soils as potential borrow areas. Texturally
these soils vary in percent sand and clay but are generally loamy and meet the suitability criteria
outlined in Table 1. Low knolls adjacent to map unit BSCL41 should be avoided as these soils
become too shallow. The erosional channel originating off of Bluff B also needs to be avoided to
prevent exacerbating the active erosion occurring through this borrow area.

Chemically, soil profiles DA15, and JR02, within map unit BCL50, present elevated SC, SAR,
and pH levels in all subsurface horizons, which exceed the suitability criteria in Table 1. Care
should be taken when harvesting soil near DA15 and JR02 and toe slope areas to avoid salts in
the subsurface horizons. This can be accomplished by staying away from the slope break down
into the alluvial channels for both Map Units BSCL41 and BCL50.

4.3 Southern Private Land Survey Area

A total of 13 soil pits were excavated in the proposed borrow areas RSL19, RSCL44 and RSL23
(Figure 9). These areas are closer to Bluff H than most of the other potential borrow source
areas which were reviewed. All three map units were in cultivated agricultural land (Figure 9).
Texturally these soils vary in percent sand and clay but all meet the suitability criteria outlined in
Table 1. Map unit RSCL19 and RSL23 presented sandy loam texture in the surface horizons
extending to 22 inches bgs. Map unit RSCL44 presented sandy clay loam texture in the upper
horizon extending to 28 inches bgs. These soils all presented thin A horizons. However, all
three map units are currently sustaining agronomic crop production. Consequently, due to
annual disturbance of the A horizon, and the shallow rooting nature of annual crops depleting
the surface horizons, this could account for the reduction in A horizon depth.

Tetra Tech December 13, 2013 12



Survey of Topsoil Borrow Resources
Riley Pass Mining Area Custer National Forest

5.0 LABORATORY ANALYTICAL RESULTS

The results of the soil physical and chemical laboratory analyses from this investigation are
presented in Tables 2 and 3 and Appendix C. The following sections summarize the results of
laboratory analyses and present interpretations relative to reclamation planning.

5.1 Soil Physical Properties

Soil textures in the project area are predominately sandy clay loams and clay loams with some
loam, sand, clay and silt loams. Of the soil samples collected, clay content ranged from
between five and 35 percent with an average of 23 percent (Table 2). Soils throughout the
survey area have potential for use in reclamation due to their moderate clay content. However,
the sandy and silty soils have low water-holding capacity which limits re-growth potential and
promotes susceptibility to wind and water erosion. During soil placement, erosion mitigations
strategies such as erosion fabric, crimped straw or compost, should be employed to abate
potential soil erosional losses. The reclamation plan would provide a more complete explanation
of potential erosion mitigation strategies

5.2 Soil Acidity and Alkalinity

The acidity and alkalinity of soils in the project area are closely tied to parent materials and
topographic position. The pH of samples tested ranged from between 5.4 to 9.0, and averaged
7.6 (neutral pH = 7). Six soil samples were slightly acidic with pH levels of 5.4 to 6.3 (Table 3).
However, these samples were all collected from relatively thin surface soil horizons. At all
locations, the soil samples collected directly below the surface horizon had a pH in excess of
6.6.

Six soil samples exceeded the alkalinity screening limit of 8.5 (Table 3). These samples were
collected at depths greater than twelve inches bgs. Five of the six samples were located in toe
slope and potential saline seep areas, with the sixth, sample DA25 29-40 inches bgs (Figure 8),
having an elevated pH in the C horizon. Sample JRO1 at 16-24 inches bgs, had the highest pH
value of 9.0 at a depth of 16 inches bgs (Table 3). This same sample had a SAR of 45.9. It is
important to note that this sample was also collected near the toe of a piedmont slope near the
break in slope of the drainage, and is a saline seep area. Soil samples SM10, collected within
400 feet of JRO1, at the same elevation but away from the break in slope, reported SC values of
0.44 millimhos per centimeter (mmhos/cm) and SAR values of 5.0 at a depth of 21 inches bgs,
respectively (Table 3). Another sample, JR02, collected near the break in slope but at a slightly
higher gradient, reported elevated SC value of 6.2 mmhos/cm at 20 inches bgs (Table 3). This
data suggest that care should be taken when salvaging borrow soil in map unit BSCL41 and the
lower slope of BCL50 (Figure 8) at depths greater than 20 inches near the break in slopes
where saline conditions come closer to the surface. We recommend a reclamation scientist be
onsite during all soil salvage activities to identify saline soils by ocular (white crusting of salt
participants) and field screening using specific conductance (SC).

Tetra Tech December 13, 2013 13



Survey of Topsoil Borrow Resources
Riley Pass Mining Area Custer National Forest

Based on this information, we do not believe it is necessary to restrict any soil from this location
for potential borrow due to acidic conditions. The alkaline soils associated with sodic conditions
were not suitable as a borrow source. These soils were also located at the break in slope of the
drainage representing possible saline seeps.

5.3 Specific Conductance (SC)

A soil's SC (often referred to as electrical conductivity or EC) is a measure of the salt content of
the soil recorded in mmhos/cm and is directly related to osmotic potentials and soil water
availability. Soils with an SC less than 8.0 mmhos/cm are generally considered non-limiting. The
USFS borrow restriction value was given as 6.0 mmhos/cm (Table 1). Of the soils sampled in
the project area, three soil profile description sites (JR 01, intervals 16-24”, 24-40”, 40-60”, and
JRO2 interval 20-34” and DA15, 0-9”, 9-14”, 14-44”) exceeded the USFS threshold value of 6.0
mmhos/cm (Table 3). Along with elevated SC concentrations, the SAR concentrations also
exceeded the threshold indicating these soils are not adequate for borrow purposes.

The remainder of the samples had acceptable SC values. The average SC value was 2.9
mmhos/cm and therefore SC is not a notable limiting factor in most of the project area.
However, due to the elevated saline conditions observed in lower elevations of map unit
BSCL41 and BCL50 (Figure 8), removal of vegetation at the higher elevations has the potential
to increase saline conditions at lower elevations since more soil water may be made available to
transport salts through the subsoil profile. Thus the borrow site should be reclaimed and re-
vegetated immediately following stripping operations.

5.4 Sodium Adsorption Ratio (SAR)

The SAR of soil is an indicator of the amount of the cation sodium in relation to calcium and
magnesium in the soil and is commonly referred to as soil sodicity. Elevated sodium degrades
soil structure and inhibits plant growth. SAR values exceeding 8.0 can be limiting to plant growth
by limiting plant rooting through surface soil crusting. Levels above 12.0 are further limiting and
may require amendment treatments to re-vegetate. The average SAR of soils sampled was 7.8,
indicating numerous soil samples did contain SAR values above the desired concentration
(Table 3). This indicates sodium concentrations are a concern at this site.

55 Metals

Soil samples were analyzed for arsenic, cadmium, copper, lead and zinc concentrations as part
of this investigation. While elevated metals concentrations were occasionally observed, none of
the samples exceeded the USFS threshold values and are not expected to limit regrowth.
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5.6 Nutrient Content

The nutrient content of native soils was not analyzed as part of this investigation. However,
organic matter content was generally observed to be low with depth in many of the soil profiles.
Soil organic matter (OM) is a critical source of nutrients in native soils and often accounts for
free nutrient levels. Additionally, it is anticipated that borrow may be removed to a depth of up to
three feet bgs which is most often very low in OM. Addition of OM to borrowed soils through
compost is recommended as outlined under the MSE and USFS suitability criteria as adopted in
the 2010 Statement of Work (USFS, 2010). Similar to OM content, phosphorus, nitrate, and
potassium concentrations are expected to be low with depth but adequate for the establishment
and sustained growth for native vegetation. Given, that the top six inches of the A horizon will be
repositioned over the borrow areas following soil salvage activities, we do not recommend
composting these areas as part of borrow area reclamation. Other erosion control measures will
be evaluated on a site specific basis depending on locations used.

5.7 Soil Erodibility

Soil erodibility is represented by hydrologic soil groups (HSGs) which were established to
evaluate wind and water erodibility. Soil physical characteristics along with land use,
management practices, and hydrologic condition; determine a soil’'s associated runoff curve
number. Runoff curve numbers are used to estimate direct runoff from rain and snowmelt
events. Assignments to the four common HSGs (A, B, C, and D) are based on climatic region,
depth to a restrictive layer or shallow groundwater, ability to receive and transmit water, texture,
structure, and degree of swelling when saturated (clay type and percent)(USDA, 2009). The A
hydrologic group is the least erodible and the D group soils are the most erodible.

All of the soils being considered as borrow material met or exceeded the requirements for the C
group (Table 2) and 24 percent met A group requirements. Despite this qualification, analytical
results of soil texture indicate that the many soils within the survey area are fine textured and
susceptible to erosion. Given these fine textures, loss of soil to runoff and wind erosion should
be considered in both borrow areas and areas being reclaimed. Mitigating measures such as
erosion control mats, addition of compost, crimped straw, straw waddles and appropriate seed
application and species, should be in place to mitigate potential resource losses. These
measures would be outlined as described more completely in the reclamation plan.
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Table 2: Soil Physical Properties

Sample . .
Sample P Clay Sand Silt Hydrologic
Interval Texture .
ID . Percent | Percent | Percent Soil Group
(inches)
USFWS Lands
0-11 27.5 30.00 42.50 Clay Loam B
135 SM3
11-20 26.25 37.50 36.25 Loam B
0-10 15 43.75 41.25 Loam B
135 SM49
10-22 20 57.5 22.5 Sandy Clay Loam B
0-8 125 65 22.5 Sandy Loam A
135 SM95
8-24 12.5 70 17.5 Sandy Loam A
Private Lands
SMo1 0-11 17.5 57.5 25 Sandy Clay Loam B
19-31 35 37.5 27.5 Clay Loam C
-1 27. 4 27. lay L
SMO2 9-18 5 5 5 Clay Loam C
18-31 22.5 50 275 Sandy Clay Loam C
SMIL 9-21 25 52.5 22.5 Sandy Clay Loam C
21-33 20 62.5 175 Sandy Clay Loam B
7-1 12. 27. ilt L. A
SM12 9 5 5 60 Silt Loam
19-31 325 40 275 Clay Loam B
SM13 0-8 125 57.5 30 Sandy Loam A
19-27 15 50 35 Loam A
SM14 0-9 225 42.5 35 Loam C
9-19 175 55 27.5 Sandy Loam B
SM10 0-9 12.5 60 275 Sandy Loam A
9-21 22.5 65 12.5 Sandy Clay Loam B
SM19 7-22 7.5 75 Sandy Loam A
0-8 22,5 35 42.5 Loam C
SM23 8-20 5 275 67.5 Silt Loam A
20-28 27.5 30 42.5 Clay Loam C
DA04 9-29 25 55 20 Sandy Clay Loam C
DA10 6-20 32.5 17.5 50 Silty Clay Loam D
DA12 14-24 325 325 35 Clay Loam C
DA13 9-18 275 57.5 15 Sandy Clay Loam C
18-40 15 75 10 Sandy Loam A
0-9 225 57.5 20 Sandy Clay Loam C
DA15 8-14 30 47.5 225 Sandy Clay Loam C
14-44 30 67.5 2.5 Sandy Clay Loam B
DAl7 8-28 25 50 25 Sandy Clay Loam C
DA25 17-26 25 27.5 47.5 Loam C/D
29-40 20 30 50 Silt Loam C
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Table 2: Soil Physical Properties (continued)

Sample . .
Sample ID Interval Clay sand Silt Texture Hydrologm
. Percent Percent | Percent Soil Group
(inches)
Private Lands

0-8 15 67.5 175 Sandy Loam A
8-16 22.5 52.5 25 Sandy Clay Loam C
JRO1 16-24 10 77.5 125 Sandy Loam A
24-40 325 45 22.5 Clay Loam C
40-60 27.5 52.5 20 Sandy Clay Loam C
0-9 175 60 225 Sandy Loam B
JRO2 9-20 27.5 42.5 30 Clay Loam C
20-34 30 40 30 Clay Loam C

4-12 30 37.5 32.5 Clay Loam C/D
JRO3 12-20 275 37.5 35 Clay Loam C
20-30 20 37.5 42.5 Loam C
30-40 10 65 25 Sandy Loam A
IRO4 14-24 32.5 40 27.5 Clay Loam C
24-40 25 47.5 27.5 Sandy Clay Loam C

Average 22.6 48.6 28.4 N/A N/A

Legend:

Sample ID = Samples collected by Tetra Tech.

Sample Interval = Given in inches below ground surface.

HSG = Hydrologic Soil Group as defined by USDA, 2009 National Engineering Handbook-
Hydrologic Soil Group (210-V1-NEH, NRCS, January), pp7-1-7-5.

NA = Not Applicable
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Table 3: Soil Chemistry

Sample
SA'}ADP - LABID (I.Tfr?éil) Texture pH (mthoCs/cm) (mgt?/L) (m'\élg/L) (mES/L) SAR | As (mg/ng) (m(g:/Llj<g) (mg/ng) (mg/an)
Suitability Criteria NA %55_ 4-6 NA NA NA 12 142 4 100 100 250
USFS Lands
10243013001 0-11 Clay Loam 8.3 0.19 1.5 1.1 0.33J 0.29 | 15.2 0.2 10.0 18.6 NA
135 SM3 10243013002 11-20 Loam 8.0 0.25 0.79 0.72J 0.74 0.85 | 19.6 0.29 121 18.2 NA
135 10243013003 0-10 Loam 7.6 0.41 0.58 0.65J 15 1.9 8.2 0.20 6.0 11.0 NA
Sm49 10243013004 10-22 Sandy Clay Loam | 8.2 0.63 104 24.1 50.0 12.0 | 12,6 0.20 7.0 12.6 NA
135 10243013005 0-8 Sandy Loam 7.3 0.18 0.82 0.49J 0.27J 0.34 | 104 0.14 4.6 10.3 NA
SM95 10243013006 8-24 Sandy Loam 8.1 0.27 1.0 0.67J 0.63 0.68 | 11.2 0.13 4.6 10.7 NA
Private Land
SMO1 10227774001 0-11 Sandy Clay Loam 6.0 0.29 1.3 0.83 0.53 <0.85 | 11.0 <0.28 9.2 12.9 384
10227774002 19-31 Clay Loam 7.9 0.61 1.4 1.7 2.4 1.9 14.2 0.33J 13.6 15.7 44.1
SMO2 10227774003 9-18 Clay Loam 7.6 0.38 2.2 0.88 0.44 <0.85 | 16.9 <0.28 9.9 12.1 34.8
10227774004 18-31 Sandy Clay Loam 8.0 1.0 1.7 1.9 5.8 4.3 12.2 <0.31 8.5 10.5 35.3
SM11 10227774005 9-21 Sandy Clay Loam 7.6 1.0 2.2 1.6 10.1 7.3 20.5 0.33J 8.1 11.3 45.6
10227774006 21-33 Sandy Clay Loam 8.2 0.95 1.6 0.95 9.1 8.0 30.5 0.45J 7.6 9.7 38.3
SM12 10227774007 7-19 Silt Loam 6.7 0.54 2.3 1.8 0.86 <0.85 | 8.1 0.27J 13.0 15.2 54.2
10227774008 19-31 Clay Loam 8.8 1.3 1.4 1.3 14.0 12.1 7.7 <0.28 19.0 19.0 60.3
SM13 10227774009 0-8 Sandy Loam 5.5 0.56 2.0 1.3 0.45 <0.85 | 9.6 <0.33 6.5 9.7 39.3
10227774010 19-27 Loam 6.8 0.83 0.74 0.52J 4.8 6.1 9.6 <0.32 6.8 10.9 38.5
SM14 10227774011 0-9 Loam 6.3 0.36 1.6 1.1 0.76 <0.85 | 26.4 0.40J 8.3 12.8 45.7
10227774012 9-19 Sandy Loam 6.7 0.65 2.7 2.2 1.0 <0.85 | 24.7 0.41J 8.7 11.2 42.6
SM10 10227774013 0-9 Sandy Loam 5.4 0.52 1.1 0.79J 24 2.5 15.3 <0.28 5.6 9.0 32.0
10227774014 9-21 Sandy Clay Loam 7.2 0.44 0.86 0.48J 4.1 5.0 26.2 0.41J 9.3 13.5 55.3
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Table 3: Soil Chemistry (continued)

Sample
SA'}ADP - LABID (I.Tfr?éil) Texture pH (mthoCs/cm) (mgg/L) (m'\élg/L) (mES/L) SAR | As (mg/ng) (m(g:/Llj<g) (mg/ng) (mg/an)
Suitability Criteria NA %‘Z‘ 4-6 NA NA NA 12 | 142 4 100 100 250
Private Land
SM19 | 10227774015 7-22 Sandy Loam 8.4 0.65 1.3 0.75J 5.4 52 | 263 | <0.29 11.3 10.1 47.1
10227774016 0-8 Loam 5.9 0.30 1.3 0.79J 0.61 | <0.85 | 10.8 | <0.35 121 15.7 52.7
SM23 | 10227774017 8-20 Silt Loam 1.0 1.5 2.3 6.9 50 |10.3 | 0.28] 13.8 13.2 43.1
10227774018 | 20-28 Clay Loam 5.9 0.31 1.2 0.78J 073 | <0.85| 9.0 | <0.30 13.9 16.6 52.1
DAO4 10227774019 9-29 | SandyClay Loam | 7.5 0.57 2.7 1.2J 1.5 <1.7 | 175 | 0.48) 7.5 135 72.4
DAIO | 10207774020 | 6-20 | siltyClayLoam | 7.8 0.40 1.4 1.0 10 |0931]127| 039 11.8 11.8 56.0
DA12 10227774021 | 14-24 Clay Loam 7.5 0.44 2.3 1.6J 0.78) | <1.7 | 105 | <0.33 13.2 14.1 55.2
DAL3 10227774022 9-18 | Sandy Clay Loam | 7.1 0.76 2.6 2.1 2.6 <1.7 | 235 | 0.323 7.7 11.2 40.7
10227774023 | 18-40 Sandy Loam 8.0 0.51 0.97 0.79J 3.0 3.2 | 224 | <031 4.6 7.3 29.8
10227774024 0-9 Sandy Clay Loam | 7.9 8.0 4.4 7.7 643 | 261 |19.1 | 0.31J 7.0 10.6 38.8
DA15 10227774025 8-14 Sandy Clay Loam | 8.0 20.4 21.1 97.6 192 25.0 | 28.3 | 0.43] 10.3 13.1 48.1
10227774026 | 14-44 | Sandy Clay Loam | 8.5 19.3 19.9 79.7 193 27.3 | 28.6 | 0.45J 6.0 8.4 34.1
DA17 10227774027 8-28 Sandy Clay Loam | 7.4 0.73 2.0 2.2 2.1 1.4 | 154 | 0.28] 7.8 11.0 39.8
DA25 10227774028 | 17-26 Loam 7.7 0.61 2.0 1.4 1.7 1.3 | 10.7 | <0.34 12.3 12.7 43.8
10227774029 | 29-40 Silt Loam 8.7 2.7 0.96 2.2 20.8 165 | 8.7 | <0.35 115 10.8 47.3
JRO1 10227774030 0-8 Sandy Loam 7.9 0.61 1.6 0.97 2.6 23 | 262 | 0.40J 5.2 9.6 35.1
10227774031 8-16 | Sandy Clay Loam | 8.8 1.5 2.5 1.3 135 9.8 | 34.8 | 0.47J 6.8 7.9 36.2
10227774032 | 16-24 Sandy Loam 9.0 9.9 1.3 7.4 95.7 45.9 | 22.7 | 0.37J 5.6 8.4 32.6
10227774033 | 24-40 Clay Loam 8.8 14.3 3.3 20.8 144 415 | 29.7 | 0.44) 10.9 14.3 53.9
10227774034 | 40-60 | Sandy Clay Loam | 8.4 22.6 20.0 59.2 250 39.8 | 18.0 | <0.29 9.0 13.0 49.4
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Table 3: Soil Chemistry (continued)

Sample
SAMPLE SC Ca Mg Na Cd Cu Pb Zn
ID LABID (Iir;tcetq\ézl) Texture pH (mmhos/cm) | (meg/L) | (meqg/L) | (meg/L) SAR As (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/KQ)
Suitability Criteria NA %55 4-6 NA NA NA 12 142 4 100 100 250
Private Land
10227774035 0-9 Sandy Loam 5.9 0.91 0.91 0.59J 3.6 4.1 14.1 <0.34 7.1 12.3 415
JRO2 10227774036 9-20 Clay Loam 8.0 1.3 1.3 0.96 8.8 8.3 13.7 <0.31 11.8 16.0 50.5
10227774037 20-34 Clay Loam 7.9 6.2 10.6 15.5 37.9 10.5 12.6 0.39J 10.6 14.1 95.3
10227774038 4-12 Clay Loam 7.4 0.61 29 2.1 0.69 <0.85 | 21.9 <0.37 12.0 14.5 31.6
JRO3 10227774039 12-20 Clay Loam 7.8 0.38 1.7 1.4 0.69 <0.85 | 19.5 <0.33 9.8 12.1 31.2
10227774040 20-30 Loam 8.2 0.40 0.61 1.8 1.1 1.0J 7.4 <0.29 9.3 9.1 37.4
10227774041 30-40 Sandy Loam 8.4 0.50 0.53J 1.3 3.0 3.2 8.0 0.18 8.2 7.5 29.7
JR04 10227774042 14-24 Clay Loam 7.9 0.56 1.2 1.3 3.0 2.7J 30.2 0.55 13.2 14.2 47.0
10227774043 24-40 Sandy Clay Loam 8.1 0.71 1.0 1.1J 4.4 4.3 31.8 0.54 12.8 13.9 47.1
Averages 7.6 2.9 3.2 7.5 26.1 7.8 21.4 0.1 12.0 14.4 50.6
Legend: Sample ID = Samples collected by Tetra Tech.
Sample Interval = Given in inches below ground surface
mmhos/cm = Millimhos per centimeter Pb = Lead
meg/L = milliequivalents per liter (saturated paste
extract) Zn =Zinc
mg/Kg = milligrams per kilogram (dry basis)
pH = given in standard units
SC = Specific conductance (Electrical Conductivity) given in mmhos per centimeter (dS/m ; deciSiemens per meter) corrected for 25 degrees Centigrade
Ca = Calcium in milliequivalents per liter
Mg = Manganese in milliequivalents per liter
Na = Sodium in milliequivalents per liter
SAR = Sodium Adsorption Ratio
Suitability Criteria = MSE, 2010. Riley Pass Removal Action Borrow Soil Test Trenching and Sampling, Sioux Ranger District.
Cd = Cadmium March 24.
Cu = Copper Red and underlined values = Exceed suitability screening criteria
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6.0 SOIL SALVAGE CONCLUSIONS AND RECOMMENDATIONS

Soil salvage at the Riley Pass mining area will be affected by the topsoil physical and chemical
characteristics, physiographic position on the landscape, and equipment available for salvage.
The topsoil horizons exhibit more loamy textures, fewer coarse fragments, higher organic matter
content, and higher nutrient concentrations than subsurface horizons. These soils can be
expected to promote vegetative growth, hydrologic function, long-term nutrient cycling, and
erosional stability in the reclaimed landscape relative to deeper materials or on-site mine-
impacted materials. We recommend that the A horizon and B horizons be salvaged and stored
separately when possible. This will allow the more nutrient rich top soil and the less nutrient rich
subsoil to be handled and replaced separately. Ideally, only A horizon soils are placed on the
reclaimed surfaces.

To determine potential borrow depths, each of the soil profile descriptions were reviewed to
determine the optimum and maximum salvage depth at each location. These depths were then
used to identify the observed range and average salvage depth for each of the soils in the
project area. The general site specific soil suitability criteria developed by the USFS to define
and classify suitability (Table 1) appear appropriate with modifications as discussed in section
2.6.

Previous reclamation prescriptions in the Riley Pass area has called for six inches of soil borrow
plus 1.5-inches of compost on reclaimed areas (USFS, 2010). Erosion losses are not
anticipated on borrow area, however, each site needs to be evaluated on a location specific
basis. It is recommended that where possible the top six inches be handled separately and
replaced on borrow sites to promote the quickest revegetation of these newly disturbed
locations. This will help minimize potential saline and/or sodic impacts at lower elevations from
the borrow source areas. When possible any remaining A horizon soils which are salvaged
below a depth of six-inches should be handled separately and placed on the surface of
reclaimed areas.

Approximately 1.5 million cubic yards of soil borrow were found during this investigation
(Figures 3, through 9; Table 4). This volume will be increased due to a swell factor and bulking
due to the addition of compost. An estimated 320,000 cubic yards of cover material (both
topsoil and cover material) will be needed for the Tronox bluffs reclamation, dependent upon
final reclamation design, which is ongoing as of November 2013. This estimate is based on a
vegetation topsoil cover six inches deep covering 185 acres on mine-impacted bluffs.
Additionally, significant subsoil borrow material can be salvaged from within the project
boundary for the non-topsoil cover material if needed.

An additional approximately 80,000 cubic yards is necessary for non-Tronox Bluffs | and G.
However, some of the Non-Tronox work has been completed and a separate borrow source
area was previously identified for this area.
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Tetra Tech also recommends the development of a reclamation plan addressing the soils
erodibility versus the proposed final location of the borrow soil placement. This will assist to
ensure that erodible soils are not placed in areas susceptible to wind or water erosion. In
addition, this plan would address location specific erosion mitigation techniques (i.e. erosion
matting, straw mulch), soil nutrient deficiencies, and revegetation options (i.e. species selection,
seeding options), constructed individually based on landscape position for both the reclaimed
and borrow locations.
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Table 4: Soil Borrow Volumes

Borrow Average Average Approximate Approximate Approximate
Area Map Land Owner Figure | Total Depth Tot_al Depth Acres Area Volume of Top Soil Volum_e of Volum_e of
Unit (feet) (mlfnus 0.5 (square feet) (cubic yards) A Horlzon B Horlzon
eet) (cubic yards) (cubic yards)
USFS Land
1SL24A USFS 3 1.5 1.00 10.5 458,100 8,483 2,828 25,450
1SL24B USFS 3 1.5 1.00 6.8 295,829 5,478 1,826 16,435
CL30A USFS 3 1.6 1.08 20.4 890,149 16,484 8,242 52,200
25124 USFS 3 1.2 0.67 7.0 302,812 5,608 3,738 13,084
SCL10 USFS 4 No topsoil borrow salvage 18.7 815,874 No topsoil salvage - Gravel borrow potential
CL30B USFS 4 1.6 1.08 31.1 1,355,853 25,108 12,554 79,510
SL20 USFS 4 1.2 0.67 63.4 2,761,706 51,143 0 119,333
SCL22A USFS 5 1.5 1.00 12.0 521,815 9,663 1,611 28,990
SCL22B USFS 5 1.5 1.00 11.6 505,409 9,359 1,560 28,078
C16 USFS 5 0.9 0.42 26.7 1,161,127 17,919 0 39,421
PLOW17 USFS 6 0.6 0.08 11.8 514,064 9,520 7,933 11,106
L19 USFS 6 1.0 0.50 16.3 709,978 13,148 8,765 26,295
LS10 USFS 6 2.6 2.08 21.8 950,403 17,600 11,733 90,934
PLOWS35 USFS 6 1.7 1.17 28.4 1,237,084 22,909 19,091 76,363
USFS Totals 1.4 0.90 287 12,480,203 212,422 79,881 607,200
Public Lan
FSCL60 R. Fiest 7 5.0 451 19.9 868,779 16,100 24,000 120,500
1KL22 T Kalisiak 8 1.8 1.33 11.9 520,266 9,700 16,000 9,600
2KL22 T Kalisiak 8 1.8 1.33 3.8 165,436 3,100 5,000 3,000
KL21 T Kalisiak 8 1.8 1.25 13.0 565,955 10,500 13,000 13,000
KSL30 T Kalisiak 8 2.5 2.00 8.6 373,265 6,900 12,600 14,800
BSCL41 L. Burghduff 8 3.4 2.89 16.2 703,979 13,100 18,700 56,500
BCL50 L. Burghduff 8 4.1 3.65 71.1 3,098,481 57,322 76,506 344,276
RSL19 W Rotenberger 9 1.6 1.08 17.6 765,888 14,200 18,800 15,300
RSCL44 W Rotenberger 9 3.7 3.23 22.0 956,936 17,700 23,600 90,600
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Table 4: Soil Borrow Volumes (continued)

Borrow Average Average Approximate Approximate Approximate
. 9 Total Depth Area PP . Volume of Volume of
Area Map Land Owner Figure | Total Depth . 05 Acres f Volume of Top Sail A Hori B Hori
Unit (feet) (minus 0. (square feet) (cubic yards) lorizon Horizon
feet) (cubic yards) (cubic yards)
Public Lan
RSL23 W Rotenberger 9 1.9 1.35 16.7 728,701 13,500 22,400 13,900
Private Totals 2.8 2.26 201 8,747,686 162,122 230,606 681,476
Totals 2.1 1.53 487 21,227,889 374,544 310,487 1,288,676
Notes: Grand Total Borrow 1,599,163
Total Depth: Assumes top six inches not used except for replacement at borrow site.
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6.1 USFS Survey Areas

Significantly more topsoil borrow was identified on adjacent private lands than USFS controlled
property. However, approximately 700,000 cubic yards of topsoil borrow resources on USFS
lands were identified. Several additional potential borrow source areas were not investigated
due to the potential for these areas to be culturally significant areas. Soils delineated as
potential borrow material within USFS land appear well suited for reclamation use with the
following possible exceptions;

e The loamy sand texture of map unit SCL10 is considered unsuitable based on the
criteria listed in Table 1 but could provide a valuable gravel source. Prior to extraction
and use as gravel, sampling and testing should be conducted to ensure this material is
erionite free. Such sampling and testing is beyond the contracted scope of this soil
borrow investigation.

e Analytical data for map unit L19 suggest that the B-horizon of this soil may also be
unsuitable based on an SAR value of 12 which is equal to the soil suitability cut-off
criteria.

e Map unit C16 has an excessively high clay concentration, greater than 50 %, at depths
below 5 inches. However this material may provide an excellent source for capping
material.

Aside from these limitations, no soil suitability criteria were exceeded by soils evaluated on
USFS lands. Assuming the top six inches of soil is stripped and either temporarily stored and
replaced, or direct-hauled to adjacent borrow areas approximate stripping depths of 18 to 29
inches are available from most delineated soil borrow mapping units. Because the soil borrow
areas vary with respect to clay and very fine soil concentrations, consideration should be given
to their placement following a determination of which soil borrow areas are used

6.2 Northern and Central Private Land Survey Areas

The primary limiting soil borrow salvage concern in the Northern and Central surveyed areas
was elevated SC and sodium concentrations versus other cation concentrations as measured
by a soil's SAR. As stated above, these sodic soils are also occasionally saline (SC
measurements); severely limiting those as potential borrow areas. Generally, suitable borrow
depths of up to 30 inches are available in several map units equating to approximately 750,000
cubic yards of soil which could be salvaged for borrow. All potential soil borrow salvage
volumes assume six inches of topsoil will be stripped prior to salvage, stockpiled, and replaced
on the borrow site. Table 4 presents the individual borrow area volumes. Occasional deeper
pockets of suitable soil may be encountered during salvage operations and may be appropriate
for salvage upon review and approval of a reclamation scientist.
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6.3 Southern Private Land Survey Area

Generally, borrow depths of up to 26 inches are available in all three map units. Assuming the
top six inches of soil is stripped and either temporarily stored and replaced, or direct-hauled to
adjacent salvage areas, a total salvage volume of approximately 200,000 cubic yards appears
to be available in this area (Table 4).
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Map Unit Description: Amor-Cabba loams, 6 to 9 percent slopes—Harding
County, South Dakota

Harding County, South Dakota

AcC—Amor-Cabba loams, 6 to 9 percent slopes

Map Unit Setting
Landscape: Uplands
Elevation: 1,660 to 3,610 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 120 to 135 days

Map Unit Composition
Amor and similar soils: 50 percent
Cabba and similar soils: 25 percent
Minor components: 25 percent

Description of Amor

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and siltstone

Properties and qualities
Slope: 6 to 9 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Low (about 5.4 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Loamy (R054XY031ND)
Other vegetative classification: Droughty Loam (G054XY 120ND)

Typical profile
O to 8 inches: Loam
8 to 20 inches: Loam
20 to 34 inches: Loam
34 to 60 inches: Weathered bedrock
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Map Unit Description: Amor-Cabba loams, 6 to 9 percent slopes—Harding
County, South Dakota

Description of Cabba

Setting
Landform: Ridges
Landform position (two-dimensional): Shoulder
Down-slope shape: Convex
Across-slope shape: Linear, convex

Properties and qualities
Slope: 6 to 9 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to fransmit water (Ksat): Very low
to moderately high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very low (about 2.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: Shallow Loamy (R054XY030ND)
Other vegetative classification: Not suited (G054XYO00OND),
SHALLOW (054XY024SD_1)

Typical profile
0 to 2 inches: Loam
2 to 15 inches. Loam
15 to 60 inches: Unweathered bedrock

Minor Components

Arnegard
Percent of map unit: 5 percent
Landform: Swales
Landform position (two-dimensional): Footslope
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: Loamy (R054XY031ND)
Other vegetative classification: Loam (G054XY100ND)

Daglum
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Down-slope shape: Linear, concave
Across-slope shape: Linear
Ecological site: Claypan (R054XY021ND)
Other vegetative classification: Claypan (G054XY800ND)
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Map Unit Description: Amor-Cabba loams, 6 to 9 percent slopes—Harding
County, South Dakota

Grail
Percent of map unit: 5 percent
Landform: Swales
Landform position (two-dimensional): Footslope
Down-slope shape: Concave, linear
Across-siope shape: Concave
Ecological site: Loamy Overflow (R054XY023ND)
Other vegetative classification: Overflow (G054XY500ND)

Rhoades
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (ftwo-dimensional): Footslope
Down-slope shape: Concave
Across-slope shape: Concave, linear
Ecological site: Thin Claypan (R054XY033ND)
Other vegetative classification: Not suited (G054XYQ00OND)

Vebar

Percent of map unit: 5 percent

Landform: Hillslopes

Landform position (two-dimensional): Backslope

Down-slope shape: Convex, linear

Across-siope shape: Linear

Ecological site: Sandy (R054XY026ND)

Other vegetative classification: Very Droughty Loam
(G054XY130ND)

Data Source Information

Soil Survey Area: Harding County, South Dakota
Survey Area Data: Version 14, Mar 24, 2011

USDA  Natural Resources Web Soil Survey 6/2712013
Conservation Service National Cooperative Soil Survey Page 3 0of 3



Map Unit Description: Cabba-Lantry-Amor loams, 9 to 25 percent slopes—
Harding County, South Dakota

Harding County, South Dakota

CaD—Cabba-Lantry-Amor loams, 9 to 25 percent slopes

Map Unit Setting
Landscape: Uplands, valleys
Elevation: 1,660 to 3,610 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 120 to 135 days

Map Unit Composition
Cabba and similar soils: 35 percent
Lantry and similar soils: 30 percent
Amor and similar soils: 20 percent
Minor components: 15 percent

Description of Cabba

Setting
Landform: Ridges
Landform position (two-dimensional). Shoulder
Down-slope shape: Convex
Across-siope shape: Linear, convex

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very low (about 2.6 inches)

Interpretive groups
Farmiand classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: Shallow Loamy (R054XY030ND)
Other vegetative classification: Not suited (G054XY000ND),
SHALLOW (054XY024SD_1)

Typical profile
0 to 2 inches: Loam
2 to 15 inches: Loam
15 to 60 inches: Weathered bedrock
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Map Unit Description: Cabba-Lantry-Amor loams, 9 to 25 percent slopes—
Harding County, South Dakota

Description of Lantry

Setting

Landform: Hillslopes, ridges

Landform position (two-dimensional): Backslope, shoulder
Down-slope shape: Linear, convex

Across-slope shape: Linear, convex

Parent material: Residuum weathered from sandstone and siltstone

Properties and qualities

Slope: 15 to 25 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
Available water capacity: Low (about 5.3 inches)

Interpretive groups

Farmland classification: Not prime farmland

Land capability (nonirrigated): 6e

Hydrologic Soil Group: B

Ecological site: Thin Loamy (R054XY038ND)

Other vegetative classification: Limy Upland (G054XY400ND)

Typical profile

0 to 4 inches: Loam
4 to 28 inches: Loam
28 to 30 inches: Weathered bedrock

Description of Amor

Setting

Landform: Hills

Landform position (two-dimensional): Backslope

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Residuum weathered from sandstone and siltstone

Properties and qualities

Slope: 9 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
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Map Unit Description: Cabba-Lantry-Amor loams, 9 to 25 percent slopes—
Harding County, South Dakota

Available water capacity: Low (about 5.4 inches)

Interpretive groups

Farmland classification: Not prime farmland
Land capability (nonirrigated): 4e

Hydrologic Soil Group: B

Ecological site: Loamy (R054XY031ND)
Other vegetative classification: Droughty Loam (G054XY 120ND)

Typical profile
0 to 8 inches: Loam
8 to 20 inches: Loam
20 to 34 inches: Loam

34 to 60 inches: Weathered bedrock

Minor Components

Daglum

Percent of map unit: 3 percent

Landform: Hillslopes

Landform position (two-dimensional): Footslope, backslope
Down-slope shape: Linear, concave

Across-slope shape: Linear

Ecological site: Claypan (R054XY021ND)

Other vegetative classification: Claypan (G054XY800ND)

Grail

Percent of map unit: 3 percent

Landform: Swales

Landform position (two-dimensional): Footslope
Down-slope shape: Concave, linear

Across-slope shape: Concave

Ecological site: Loamy Overflow (R054XY023ND})

Other vegetative classification: Overflow (G054XY500ND)

Korchea

Percent of map unit: 3 percent

Landform: Drainageways

Landform position (two-dimensional): Toeslope
Down-slope shape: Linear, concave

Across-slope shape: Linear

Ecological site: Loamy Overflow (R054XY023ND)

Other vegetative classification: Overflow (G054XY500ND)

Slickspots, dry

Percent of map unit: 2 percent

Landform: Depressions

Landform position (two-dimensional): Footslope
Down-slope shape: Linear, concave

Across-slope shape: Linear, concave

Ecological site: Non-site (R054XY999ND)

Other vegetative classification: Not suited (G054XYQ00ND)

Tanna

Percent of map unit: 2 percent

Landform: Hillslopes
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Map Unit Description: Cabba-Lantry-Amor loams, 9 to 25 percent slopes—
Harding County, South Dakota

Landform position (two-dimensional): Backslope

Down-slope shape: Convex, linear

Across-slope shape: Linear

Ecological site: Clayey (R054XY020ND)

Other vegetative classification: Clayey Subsoil (G054XY210ND)

Vebar

Percent of map unit: 2 percent

Landform: Hillslopes

Landform position (two-dimensional): Backslope

Down-slope shape: Convex

Across-slope shape: Linear, convex

Ecological site: Sandy (R054XY026ND)

Other vegetative classification: Very Droughty Loam
(G054 XY 130ND)

Data Source Information

Soil Survey Area: Harding County, South Dakota
Survey Area Data: Version 14, Mar 24, 2011

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/27/2013
Page 4 of 4



Map Unit Description: Korchea-Archin complex—-Harding County, South Dakota

Harding County, South Dakota

Km—Korchea-Archin complex

Map Unit Setting
Landscape: Uplands, valleys
Elevation: 1,660 to 3,610 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 120 to 135 days

Map Unit Composition
Korchea and similar soils: 50 percent
Archin and similar soils: 30 percent
Minor components: 20 percent

Description of Korchea

Setting
Landform: Flood plains, stream terraces
Landform position (two-dimensional): Toeslope
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to fransmit water

(Ksat): Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.3 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 2¢c
Hydrologic Soil Group: B
Ecological site: Loamy Terrace (R054XY041ND)
Other vegetative classification: Loam (G054XY100ND)

Typical profile
0 fo 7 inches: Loam

7 to 60 inches: Stratified fine sandy loam to silty clay loam

Description of Archin

Setting
Landform: Terraces
Landform position (two-dimensional): Footslope
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Map Unit Description: Korchea-Archin complex—Harding County, South Dakota

Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Alluvium

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: Rare

Frequency of ponding: None

Calcium carbonate, maximum content: 20 percent

Gypsum, maximum content: 5 percent

Maximum salinity: Nonsaline to moderately saline (2.0 to 16.0
mmhos/cm)

Sodium adsorption ratio, maximum: 20.0

Available water capacity: Moderate (about 7.7 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 4s
Hydrologic Soil Group: D
Ecological site: Claypan (R054XY021ND)
Other vegetative classification: Claypan (G054 XY800ND)

Typical profile
0 to 4 inches: Fine sandy loam
4 to 6 inches: Loam
6 to 17 inches: L.oam
17 to 28 inches: Loam
28 to 60 inches: L.oam

Minor Components

Bullock
Percent of map unit: 4 percent
Landform: Terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Thin Claypan (R054XY033ND)
Other vegetative classification: Not suited (G054 XY000ND)

Farnuf
Percent of map unit: 4 percent
Landform: Terraces
Landform position (two-dimensional): Footslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Loamy (R054XY031ND)
Other vegetative classification: Loam (G054 XY100ND)
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Map Unit Description: Korchea-Archin complex—Harding County, South Dakota

Grail
Percent of map unit: 4 percent
Landform: Swales
Landform position (two-dimensional): Footslope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Ecological site: Loamy Overflow (R054XY023ND)
Other vegetative classification: Overflow (G054XY500ND)

Rhoades
Percent of map unit: 3 percent
Landform: Fans, terraces
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Concave
Across-slope shape: Concave, linear
Ecological site: Thin Claypan (R054XY033ND)
Other vegetative classification: Not suited (G054XY0O0OND)

Shambo
Percent of map unit: 3 percent
Landform: Terraces
Landform position (two-dimensional): Footslope
Down-siope shape: Linear
Across-slope shape: Linear
Ecological site: Loamy (R054XY031ND)
Other vegetative classification: Loam (G054XY 100ND)

Slickspots, dry
Percent of map unit: 2 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Ecological site: Non-site (R054XY999ND)
Other vegetative classification: Not suited (G054XY00COND)

Data Source Information

Soil Survey Area: Harding County, South Dakota
Survey Area Data: Version 14, Mar 24, 2011
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Map Unit Description: Parchin-Bullock fine sandy loams, 2 to 9 percent slopes—
Harding County, South Dakota

Harding County, South Dakota

PbB—Parchin-Bullock fine sandy loams, 2 to 9 percent slopes

Map Unit Setting
Landscape: Uplands
Elevation: 2,300 to 4,020 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 120 to 130 days

Map Unit Composition
Parchin and similar soils: 50 percent
Bullock and similar soils: 30 percent
Minor components: 20 percent

Description of Parchin

Setting
Landform: Plains
Landform position (two-dimensional): Backslope
Down-slope shape: Convex, linear
Across-slope shape: Linear
Parent material: Residuum weathered from sandstone

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 5 percent
Maximum salinity: Nonsaline to slightly saline (2.0 to 8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 20.0
Available water capacity: Low (about 4.1 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 4s
Hydrologic Soil Group: D
Ecological site: Claypan (R058DY013SD)
Other vegetative classification: Claypan (G058DY800SD)

Typical profile
0 to 5 inches: Fine sandy loam
5 to 10 inches: Fine sandy loam
10 to 28 inches. Sandy clay loam
28 to 34 inches: Sandy clay loam
34 to 60 inches: Weathered bedrock
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Map Unit Description: Parchin-Bullock fine sandy loams, 2 to 9 percent slopes—

Harding County, South Dakota

Description of Bullock

Setting

Landform: Terraces

Landform position (two-dimensional): Summit

Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Residuum weathered from sandstone and shale

Properties and qualities

Slope: 2 to 8 percent

Depth to restrictive feature: 20 to 40 inches to paralithic bedrock

Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 15 percent

Gypsum, maximum content: 10 percent

Maximum salinity: Very slightly saline to slightly saline (4.0 to 8.0
mmhos/cm)

Sodium adsorption ratio, maximum: 20.0

Available water capacity: Low (about 3.6 inches)

Interpretive groups

Farmland classification: Not prime farmland

Land capability (nonirrigated): 6s

Hydrologic Soil Group: D

Ecological site: Thin Claypan (R058DY015SD)

Other vegetative classification: Not suited (G058DY000SD)

Typical profile

0 to 4 inches: Fine sandy loam

4 to 9 inches: Sandy clay loam

9 fo 20 inches: Sandy clay loam

20 to 29 inches: Very fine sandy loam
29 to 60 inches: Weathered bedrock

Minor Components
Blackhall

Percent of map unit: 4 percent

Landform: Hills

Landform position (two-dimensional): Summit, shoulder
Down-slope shape: Convex

Across-siope shape: Convex

Ecological site: Shallow Sandy (R058DY028SD)

Other vegetative classification: Not suited (G058DY000SD)

Cabbart

Percent of map unit: 4 percent
Landform: Ridges
Landform position (two-dimensional): Shoulder
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Map Unit Description: Parchin-Bullock fine sandy loams, 2 to 9 percent slopes—

Harding County, South Dakota

Down-siope shape: Convex

Across-slope shape: Linear, convex

Ecological site: Shallow Loamy (R058DY 024 SD)

Other vegetative classification: Not suited (G058DY000SD)

Marmarth

Percent of map unit; 4 percent

Landform: Hillslopes

Landform position (two-dimensional): Backslope

Down-slope shape: Linear, convex

Across-slope shape: Linear

Ecological site: Loamy (R058DY010SD)

Other vegetative classification: Droughty Loam (G058DY120SD)

Delridge

Percent of map unit: 3 percent

Landform: Ridges

Landform position (two-dimensional): Summit, shoulder
Down-slope shape.: Convex

Across-slope shape: Convex

Ecological site: Thin Loamy (R058DY012SD)

Other vegetative classification: Droughty Loam (G058DY 120SD)

Twilight

Percent of map unit: 3 percent

Landform: Plains

Landform position (two-dimensional): Backslope, summit

Down-slope shape: Linear

Across-slope shape: Linear, convex

Ecological site: Sandy (R058DY009SD)

Other vegetative classification: Very Droughty Loam
(G058DY1308D)

Slickspots, dry

Percent of map unit: 2 percent

Landform: Depressions

Landform position (two-dimensional): Footslope
Down-slope shape: Linear, concave

Across-slope shape: Linear, concave

Ecological site: Non-site (R058DY999SD)

Other vegetative classification: Not suited (G058DY000SD)

Data Source Information

Soil Survey Area: Harding County, South Dakota
Survey Area Data: Version 14, Mar 24, 2011
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Map Unit Description: Parshall fine sandy loam, 0 to 3 percent slopes—Harding
County, South Dakota

Harding County, South Dakota

PhA—Parshall fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
Landscape: Uplands
Elevation: 1,660 to 3,610 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 120 to 135 days

Map Unit Composition
Parshall and similar soils: 85 percent
Minor components: 15 percent

Description of Parshall

Setting
Landform: Terraces, fans
Landform position (two-dimensional): Footslope
Down-siope shape: Concave, linear
Across-slope shape: Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98

to 5.95 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: High (about 9.1 inches)

Interpretive groups
Farmiand classification: Prime farmland if irrigated
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Sandy (R054XY026ND)
Other vegetative classification: Loam (G054XY100ND)

Typical profile
0 to 8 inches: Fine sandy loam
8 to 42 inches: Fine sandy loam
42 to 60 inches: Fine sandy loam

Minor Components

Bullock
Percent of map unit: 5 percent
Landform: Terraces
Landform position (two-dimensional): Summit

USDA  Natural Resources Web Soil Survey 6/27/2013
Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Parshall fine sandy loam, 0 to 3 percent slopes—Harding
County, South Dakota

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Thin Claypan (R054XY033ND)

Other vegetative classification: Not suited (G054XY0OOOND)

Archin
Percent of map unit: 2 percent
Landform: Terraces
Landform position (two-dimensional): Footslope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Ecological site: Claypan (R054XY021ND)
Other vegetative classification: Claypan (G054XY800ND)

Assinniboine
Percent of map unit: 2 percent
Landform: Fans
Landform position (two-dimensional): Footslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy (R054XY026ND)
Other vegetative classification: Droughty Loam (G054 XY 120ND)

Chinook
Percent of map unit: 2 percent
Landform: Fans, terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy (R054XY026ND)
Other vegetative classification: Droughty Loam (G054XY120ND)

Daglum
Percent of map unit; 2 percent
Landform: Terraces, fans
Landform position (two-dimensional): Footslope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Claypan (R054XY021ND)
Other vegetative classification: Claypan (G054XY800ND)

Eapa
Percent of map unit: 2 percent
Landform: Terraces, fans
Landform position (two-dimensional): Footslope, summit
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Loamy (R054XY031ND)
Other vegetative classification: Loam (G054XY100ND)

Data Source Information

Soil Survey Area: Harding County, South Dakota
Survey Area Data: Version 14, Mar 24, 2011
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Map Unit Description: Reeder-Cabba loams, 6 to 9 percent slopes—Harding

County, South Dakota

Harding County, South Dakota

RcC—Reeder-Cabba loams, 6 to 9 percent slopes

Map Unit Setting
Landscape: Uplands
Elevation: 1,660 to 3,610 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 120 to 135 days

Map Unit Composition
Reeder and similar soils: 55 percent
Cabba and similar soils: 25 percent
Minor components: 20 percent

Description of Reeder

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Down-slope shape: Convex, linear
Across-siope shape: Linear
Parent material: Residuum weathered from sandstone and siltstone

Properties and qualities
Slope: 6 to 9 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Gypsum, maximum content: 1 percent
Sodium adsorption ratio, maximum: 5.0
Available water capacity: Low (about 5.1 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Loamy (R054XY031ND)
Other vegetative classification: Droughty Loam (G054XY120ND)

Typical profile
0 to 6 inches: Loam
6 to 17 inches: Clay loam
17 to 30 inches: Clay loam
30 to 60 inches: Weathered bedrock
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Map Unit Description: Reeder-Cabba loams, 6 to 9 percent slopes--Harding

County, South Dakota

Description of Cabba

Setting

Landform: Ridges

Landform position (two-dimensional): Shoulder
Down-slope shape: Convex

Across-slope shape: Linear, convex

Properties and qualities

Slope: 6 to 9 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very low (about 2.6 inches)

Interpretive groups

Farmland classification: Not prime farmland

Land capability (nonirrigated): 6e

Hydrologic Soil Group: D

Ecological site: Shallow Loamy (R054XY030ND)

Other vegetative classification: Not suited (G054XY000ND),
SHALLOW (054XY024SD_1)

Typical profile

0 to 2 inches: Loam
2 to 15 inches: Loam
15 to 60 inches: Weathered bedrock

Minor Components

Arnegard

Percent of map unit: 5 percent

Landform: Swales

Landform position (two-dimensional): Footslope
Down-slope shape: Concave

Across-slope shape: Linear

Ecological site: Loamy (R054XY031ND)

Other vegetative classification: Loam (G054XY 100ND)

Daglum

Percent of map unit: 5 percent

Landform: Hillslopes

Landform position (two-dimensional): Footslope, backslope
Down-slope shape: Linear, concave

Across-slope shape: Linear

Ecological site: Claypan (R054XY021ND)

Other vegetative classification: Claypan (G054 XY800ND)

USDA  Natural Resources
Conservation Service

Web Soil Survey 6/27/2013
National Cooperative Soil Survey Page 2 of 3



Map Unit Description: Reeder-Cabba loams, 6 to 9 percent slopes—Harding

County, South Dakota

Percent of map unit: 5 percent

Landform: Swales

Landform position (two-dimensional): Footslope
Down-slope shape: Concave, linear

Across-slope shape: Concave

Ecological site: Loamy Overflow (R054XY023ND)

Other vegetative classification: Overflow (G054XY500ND)

Rhoades

Percent of map unit: 5 percent

Landform: Hillslopes

Landform position (two-dimensional): Footslope
Down-slope shape: Concave

Across-slope shape: Concave, linear

Ecological site: Thin Claypan (R054XY033ND)

Other vegetative classification: Not suited (G054XY000ND)

Data Source Information

Soil Survey Area: Harding County, South Dakota
Survey Area Data: Version 14, Mar 24, 2011

USDA  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/27/2013
Page 3 of 3



Map Unit Description: Rhoades-Daglum loams, 2 to 9 percent slopes~Harding
County, South Dakota

Harding County, South Dakota

RnB—Rhoades-Daglum loams, 2 to 9 percent slopes

Map Unit Setting
Landscape: Uplands
Elevation: 1,660 to 3,610 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 120 to 135 days

Map Unit Composition
Rhoades and similar soils: 55 percent
Daglum and similar soils: 30 percent
Minor components: 15 percent

Description of Rhoades

Setting
Landform: Fans, terraces
Landform position (two-dimensional): Footslope, toeslope
Down-slope shape: Concave
Across-slope shape: Concave, linear
Parent material: Slope alluvium

Properties and qualities

Slope: 2 to 9 percent

Depth to restrictive feature: 40 inches to paralithic bedrock

Drainage class: Well drained

Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 15 percent

Gypsum, maximum content: 5 percent

Maximum salinity: Slightly saline to moderately saline (8.0 to 16.0
mmhos/cm)

Sodium adsorption ratio, maximum: 20.0

Available water capacity: Low (about 3.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: Thin Claypan (R054XY033ND)
Other vegetative classification: Not suited (G054XY000ND)

Typical profile
0 to 2 inches: Loam
2 to 15 inches: Silty clay loam
15 to 32 inches: Silty clay
32 to 60 inches: Weathered bedrock

Natural Resources
Conservation Service

Web Soil Survey 6/27/2013
National Cooperative Soil Survey Page 1 0f3



Map Unit Description: Rhoades-Daglum loams, 2 to 9 percent slopes—Harding

County, South Dakota

Description of Daglum

Setting

Landform: Terraces, fans

Landform position (two-dimensional): Footslope
Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Alluvium

Properties and qualities

Slope: 6 to 9 percent

Depth to restrictive feature: 40 to 60 inches to paralithic bedrock

Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately high (0.00 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 15 percent

Gypsum, maximum content: 10 percent

Maximum salinity: Slightly saline to moderately saline (8.0 to 16.0
mmhos/cm)

Sodium adsorption ratio, maximum: 25.0

Available water capacity: Low (about 5.1 inches)

Interpretive groups

Farmland classification: Not prime farmland

Land capability (nonirrigated): 6e

Hydrologic Soil Group: D

Ecological site: Claypan (R054XY021ND)

Other vegetative classification: Claypan (G054XY800ND)

Typical profile

0 to 8 inches: Loam

8 to 19 inches: Clay loam

19 to 39 inches: Clay loam

39 to 60 inches: Weathered bedrock

Minor Components

- Amor

Percent of map unit: 3 percent

Landform: Plains

Landform position (two-dimensional): Summit

Down-slope shape: Linear, convex

Across-slope shape: Linear, convex

Ecological site: Loamy (R054XY031ND)

Other vegetative classification: Droughty Loam (G054XY 120ND)

Cabba

Percent of map unit: 3 percent

Landform: Ridges

Landform position (two-dimensional): Shoulder
Down-slope shape: Convex

USDA  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/27/2013
Page 2 of 3



Map Unit Description: Rhoades-Daglum loams, 2 to 9 percent slopes—Harding
County, South Dakota

Across-slope shape: Linear, convex

Ecological site: Shallow Loamy (R054XY030ND)

Other vegetative classification: Not suited (G054XYQ00ND),
SHALLOW (054XY024SD_1)

Grail
Percent of map unit: 3 percent
Landform: Swales
Landform position (two-dimensional): Footslope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Ecological site: Loamy Overflow (R054XY023ND)
Other vegetative classification; Overflow (G054XY500ND)

Reeder
Percent of map unit: 3 percent
Landform: Plains
Landform position (two-dimensional): Backslope, summit, shoulder
Down-slope shape: Linear, convex
Across-slope shape: Linear
Ecological site: Loamy (R054XY031ND)
Other vegetative classification: Droughty Loam (G054XY120ND)

Slickspots, dry
Percent of map unit: 3 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Ecological site: Non-site (R054XY999ND)
Other vegetative classification: Not suited (G054 XY000ND)

Data Source Information

Soil Survey Area: Harding County, South Dakota
Survey Area Data: Version 14, Mar 24, 2011

USDA  Natural Resources Web Soil Survey 6/27/2013
88  Conservation Service National Cooperative Soil Survey Page 30f 3
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MAP UNIT FSCL60



[2«!@’1@/ Ly

Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: {A/L - [ Date: 7 ~30-15
Parent Material: Time:
Slope: G5° Latitude/Northing
Aspect,__Sqt7l Longtitude/Easting:
Permeability: T-R-S: 22N REE S |
Drainage:
Topographic Position:
Epipedon:
Control Texture:
Vegetation: _
NOTES: 2 Lo She. < 0.85
v /7
i
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color , '
Horizon (i[r)usﬁet:;) ] Texture CJ/:: v (g?atl{juec,nslir;e, g% Fcizllr?”n)é C'(E’OZ;’ ;};_ev)OI
Dry* Moist : Class) - (Y/N)

e /7.5

1 A O di ” ?ﬁ?gﬁé ;Q%/gﬁg 5L /02 &Q VE ( WE W

| Bt ||| 17 || RS CL | S0) |SBKM 2\ |y

E—

= ;ff \ s g}/\‘z ¢
Jgric 7|7 | |l COF (e m 2 Jve

* Dry color only requnred as essary to determine epipedon.

Sl (U209 31 5=t
n\typing\forms\Soil Pedon Descnptlon Form a _ - {/

/%)éa?zé/f %Vﬁp = ¢ o =157



R

/2 el pe

Riley Pass Profile Description Data Sheet (page 1 of 2)

Sn-2

Date: Lfijg' /)7

Site ID:
Parent Material; Time:
Slope: 7° Latitude/Northing
Aspect: S Longtitude/Easting:
Permeability: T-RS: J2Z n -RGE- 5
* Drainage: ‘ i .
Topographic Position: 9.1l 59‘/@{‘ ¥ belev _Jon rfcfj?f iy
Epipedon: .
Control Texture: L
Vegetation: __q(54 bedgial u a (qfammal
J 7 = 7
NOTES: P 7o =ar LD
8;;0 h,r@ )
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
S Color Structure Clay :
B h . " N e 00
Horizon (i?‘ﬁﬁés) o - Texture Colzy (gr%t?ae,sss)lze, ?e?f; F\"I?r:l? C(ﬁotg :ii:)d
-1 9 éj/.; /O L//? ! y - o
LA Qg [P S 2 | L vEeR WE | ne | B |
’ ) 19 Y, | 10k ~ |V V. .
? B}/ Gi f% 3 q/2 &(7 z7s || M 55/< ~ N/ o7 s
. g1 157 /O‘fﬁ‘f/ ’D“f/@i?‘ﬂ% 3%;}5 moser, WE | A | 45, £e
Bea |1 |2 | sy (56| 337, | 200 VE e
e A IR s A BN/ VE P
e Rl TR 3 m-(o sex i .
fOYR 2 {é;] 115 % N
5 g - + AR ¢ Y ¢ 6“ . Crres :
LC (G5 [Tt | A P Ty | SERT e Ay | e
6 ‘ 3’*{.?5;'
oz
7
8
9 -

i

i

% hgd fo é{«g«i\ﬁi/ Jﬁ’(’? vy P&f O¢ §££g§y§§g ?"‘gﬁ
Sl -4 gy o

S N

* Dry’color only required as necessary to determine epipedon.

n\typihg\forms\Soil Pedon Description Form




et 2o

Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: Sm-73 Date: __4f-30-/%

Parent Material: Time:
Slope:;__2.° V Latitude/Northing
Aspect £ =SFE Longtitude/Easting:
Permeability: _ T-R-S: _J22V-REE -5
Drainage:
Topographic Position: Beoa/ tlope bt law r‘ﬂ{gs Cress
Epipedon: ’ ’

Control Texture:

Vegetation: C;fammq‘ Sqédi«f (ate s sk ,,; L (wdlsn ¢ ‘;i
NoTES: 9w, los Pf’”{.f:{f 19 Sm-l
SOIL PROFILE DESCRIPTION (Use NASIS Abbre‘)iations)

o |G e | % e | R
AL e |15 (L [y |1 eR (NE | V| 2
o TR X R 1 e T O VAR A O 2 I G
3 8?‘; 77 |- {iff ‘;s;m 0 7 5 ; Q L’L?’ }ijgl; ‘w }/ \j/
,4 K | |
5 .
6 .
7 .
8 -
. —

* Dry color only required as necessary to determine epipedon.
% s v “u Vi e ff,e%g;

n\typing\forms\Soil Pedon Descriptioh Form




[2 wwsle

Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: _ 4 o/ Date: 77~ 3=- /5
Parent Material: €o4on_ <aad, sirt, Clog Time: ___2- o

Slope:___ .7 ’ Latitude/Northing

Aspect__ 208 % i Longtitude/Easting: :
Permeability: ! ~ T-R-S: 7Z22+/ RS Sec/

Drainage:
Topographic Position: Shatetlr
Epipedon:

Control Texture:

Vegetation: _/Zete /j/),’v.»_w,,,ﬁ/ =

NOTES: e o phens amd Zeed Bovos Sl

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

B Color Structure Clay
. Depth Cl . HCI : C.F. % by Vol
Horizon (insr?es) oy et Texture o/{: y (gracoli:,s Ss);ze, (eff) (F\!'I;RS (note si); e)o
11 /. - _ — —_ , = 1 — —
O/ 10| # — | =]
1 - /oy . - <532
SN/ ARV ek 2y |G | 92 [IVEGE L )
’ ’ /57‘ ’ L ==
277 v . 2
S| Bllz||25 |y % | Sk | <sy|lvEee ve | ar
< =z

4 ﬁ AN/ 5)',47 /s =P (<§% | vFGe A A

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



0 oo i

Riley Pass Profile Description Data Sheet (page 1 of 2)

Ste ID: __LH-22 Date: -/ e/ /S
Parent Material:__ &2z o7 Time: //'25’9"

Slope:__ % Latitude/Northing

Aspect:.___ /222 Longtitude/Easting:
Permeability: ~ T-R-S: 722~/ ESE Jee |

Drainage:
Topographic Position: P — Fore. %ﬂ"
Epipedon:

Control Texture: L, Sloe

Vegetation: 2@%/ sz{ Czs ool fthon £ i 1?/4 5 -

NOTES: _ /amipmve o SpF 05/ Sr7 03

{ Znipitee’

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

) Depth Color Cla Structure HC Clay C.F. % by Vol

Horizon (incr?es) Dry* Moist Texture %y (gr%g:,sss)lze, (eff) f(:\;,ms) {note si};.e)
T =1 == = - ==

\ yg 0 Z'/ i
Ny ol ‘ _
SV ek \0 )V“i/ )y \sel | 15 |1 VF g \nE | M <%

, uls plP : ~
Bl N (A | G2 262
BRI Ty e (G 3 g e | vE] Y -
5 .

6 -
7 -
8 -
9 ]

* Dry color only required as necessary to determine epipedon.

mtyping\forms\Soil Pedon Description Form




MAP UNIT 1KL22



Riley Pass Profile Description Data Sheet (page 1 of 2) -

Site ID: 2 2% Date: 5/2/2%
Parent Material:__A (L. e / oo et Time: _» F./ 080
Siope: < % Latitude/Northing
Aspect: A v/ Longtitude/Easting:
Permeability: ved Sl T-R-S:
Drainage: Med

Topographic Position:

Epipedon: éﬁa?i e

Control Texture:

Vegetation: [ Casture
i
NOTES: LA sce le K/\A“S ‘i/X Ciell =he {le 5’*’&»){ ot base
K/\e'ﬁus o f\L\AMc}u t= 2 ia/:/&cx{q :
(¥ /2/*
SOIL PRAOFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth Clay . HCI : C.F. % by Vol
Horizon (inches) Dry* Moist Texture % (grag:,sss)lze, (eff) !(:\I'I?RS (note size)
Gl . ;é,?‘(!(l -y 27 + 2 my SBK N ;
A el e 3z | Vo |<s
: lovYe
3 ol e 10 Y2 cL 133 Zmalak/ V=
4 -
5 -
6 -
7 -
8 -
9 -

* Dry color only required as necessary to determine epipedon.

-n\typing\forms\Soil Pedon Description Form
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Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: OMh-25 Date: ,5/3/13
Parent Material:___ Al el 22 Time: kDY
Slope: & Latitude/Northing
Aspect: M LM Longtitude/Easting:_
Permeability: Mod S T-R-S:
Drainage: WMo d
Topographic Position: _ Zeswaste s f»ﬂ'ﬁ?é 19 n oIt aéix/q -74/@;;{:/;‘5’
Epipedon: ‘

Control Texture:

Vegetation: &'gy, fon ot

NOTES: vk on phesse Sitrn g 57

L% 227 Sodlnr. olodd £ /2"

72//5/{)7‘15 sk b Yo 825 wmet 2 bt A5 rripce closy s dbe  ( Arizen

%y/é

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color - ' : Structure Clay ,
. Depth - Cla . HCI . CF. % o
Horizon | (nohes) Dy | Moist Texture % (gr%f:é;’ze’ (eff) '(:\',mﬁ (rF\oté Si};gl)l
: |t 2 ¥
Do | — |, |t | 27t /"’ e | M <5

ol w® a | o |

2 | By b [-|2t | — %% A A 4 e | H | <o
| Qs i 2Ty N Y I

s e |V]-152 | — | o | % f zf*‘?/ £ e | M| s

B J— s E s s m\\
o \
4 ) - , . \

-~ Lé;/é , §éwl 4 T~ ~J
’ : - 1 ) ‘Pg, ¥ é?dl ’ \\\
N2 4 [ Lesm \
Sl A 8T | \WE gy
, o 1. p -
8 -
9 | -
* Dry color only required as necessary to determine epipedon. & — Z ?

n\typing\forms\Soil Pedon Description Form Z 3 MV‘ %E
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Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: 5/!4 22 Date: 5/3 '/3
Parent Material: Time:
Slope: 2° Latitude/Northing
Aspect:.___ N/ Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position: __19n_of_ skl frsp v b 04’4/ meadpiv
Epipedon:
Control Texture:
Vegetation: MB¢C 4 (44¢
NOTES: — Q"’éﬁéag e do 147 =Gl gl sorl s Pubefly son Avs i
— =

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

el = e | | ome | e | fR | ero
Aol 7 'S |0 (Sl |25 [y mer (e | V| ¥
BT | s P |21 s 9

3 |y k| 10 }% 2;(5/37 St | 30 2’2; S]’ 5.

4| ( IZ'L . Z?ﬁ < 5'5/; Wep | N |LF %i;zﬁ kS T , (fjgw g2 |
; _

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: SM - 23 Date: 5:3 ”/)"7

Parent Material: " Time:
Slope:___ O~%° Latitude/Northing
Aspect: il Longtitude/Easting:
Permeability: T-R-S:
Drainage: ) V
Topographic Position: __~ Shallin.  cupule <7 tf;mz:f/ foads i
Epipedon:
Control Texture:
Vegetation: MigC j(f!{(

NOTES: Aoﬁﬁgzw smley # [;;% Z2
v

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay
. Depth Cl . HCI ; C.F. % by Vol
 Horizon (ingg;s) Dry* Moist Texture °Zy (greéc::,sss)lze, (et l(:\'(mi (notfz siie)o
1952 | 0 |/ ™) 2 MGR '
A ol g9 |95 (L) |25 | 2mer ve | W | 9
? \%f %)j ~ 29 , 3 5 { ct ;{ Co Aj;( A/C l :
loes |/, | Wy, U \L,,
3 |2t ) / ~ <
4 -
5 -
6 -
7 -
8 -
9 -
* ny color only recjuired as necessary to determine epipedon. :
Sanplef 0-g G%-20 2o ;Jg
Pl 59 %o =

n\typing\forms\Soil Pedon Description Form ) V 5
She <ogs 4o <OF



Riley Pass Profile Description Data Sheet (page 1 of 2)

' Site ID: ﬂ/ﬁ 'f‘/ Date: 5/2//%
Parent Material: ' Time: 7 /Z %A
Slope: =z Latitude/Northing
Aspect:__ 42 ° Longtitude/Easting:
Permeability: T-R-S:
Drainage:

Topographic Position: =7 ‘
Epipedon: e o
Control Texture:

Vegetation: &/ fatte — [/ twntel dactel

NOTES: &lyfa;@ ﬁ%@% z”

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

‘ o Color | ca Structure Clay E.% by Vo
Sl Y = e v el RO B0 S O I rote ey
A0 | — “"‘f,',,tr | s |/17284 | AE W, <5 G2

UVIE —
Ny O | (" o | s mrsstlp e | o | <24

o

ol L ——
mavdNbL o | L | 20 |201 ook lug | | <BRER
4 -

&

5 . -
6 -
7 -
8 -
9 -

* Dry color only required as necessary to determine epipedon.

ntyping\forms\Soil Pedon Description Form
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R et b

Riley Pass Profile Description Data Sheet (page 10f2)

Site ID: 77 23

Parent Material:

Slope:__2 %

Aspect.__20°

Permeability:

Drainage:

Topographic Position: Vadfoer

Date: 5/3/; (.

Time:  Sze

Latitude/Northing

Longtitude/Easting:
T-R-S:

Epipedon: W i

2 /}, Sl @/M{ 744, S0

Control Texture:

Vegetation:

Frer? fretel [0 o) Aovodot

s reeh G e

NOTES: T /;}/ S o, ff;s/ Ly /%;;

Zalyae

Sk B 20

He T

Sﬂ/rz‘a/c‘a //e/;r’% 207"

%;%56

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color

. Depth ci Structure HCI Clay C.F. % by Vol
Horizon (ince:r?es) Dry* Moistv Texture ‘Zy (gr%c::,sss)lze, (eff) l(:\'(mi;’ (note si};.e)
Ao — Uy | L 14 7 e | | COF e
ja po\fﬂ , oy

Y I\ | — Uy| | % /ﬂé HE | gy < SZge
| iy Suk

N PN — |y g | 50 |27 %% |ve | x 5% e
4 -

5 -

6 -

7 -

8 .

9 -

* Dry color only required as necessary to determine epipedon.

mtyping\forms\Soil Pedon Description Form
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Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID:_ DA o4 Date: 5 ~ 4/~ /%
Parent Material:(%yué’ Time: 223
Slope:__ /S Latitude/Northing
Aspect:_ & Longtitude/Easting:
Permeability: T-R-S:
Drainage:

Topographic Position: /’2%2: Loz
Epipedon:

Control Texture:

Vegetation:

NOTES: [ harcr Db ot o e @/«’;ﬁﬂﬁ;é z27 /@éﬁr

. é}gifév jﬂé%’zf”?

Sarple  Coflweted

2 25 _SAR <17

sol/ PROFILE DESCRIPTION (Use NASIS Abbreviations)

I e e e B I - - R BT

ol | —l— 11 | | |

Iy |2 g WL%/: lm’f;/z ﬁz’,j " Jve g s | 4 25 s
R ARG (] e o | | o | <nae
L 1/5 CQ% |47 7@}//5 57/4/ LFS. /éi L m SEK|\ne | A <52, G

R A A AN R A AR PP

—

:

P

;

* Dry color only required as necessary to determine epipedon.

00— f7 7 LBrroew

n\typing\forms\Soil Pedon Description Form — é, 4 7’%
” .
217 7k Breroro




Riley Pass Profile Description Data Sheet (page 1 of 2)

site ID: 124 |72 Date: Z~~/3
Parent Material: ‘ Time: /47
Slope:__ ~ %% Latitude/Northing
Aspect.__ 225 ° Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position:
Epipedon: _ Af~Zesto<’
Control Texture: _ Fes=#es,
Vegetation: /pézu%/ ;é/e/.;/
’”
, NOTES:@AJ vt /pmAZ‘ 5947/%0 /(;M /P

- 7./ é SO Jacveiied cof Aesbe
! -0 ,
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
h Color ructure a . '
Horizon (igsr?g;) o — Texture Ci/f:y (g?%:cli:;:)ize, g% E%l/n'% C.(E&)té gii:)o{ e
jole - | - a
201N = | 26|t | /B | power |wE| X | <5762
BN | — | plice) | 22 |2 ame | HE <5z
, ; ;O‘fg S t] I ’
1Bl W\ ol — | sk F;W 8 |\ 2rsospVl | M| <57 6y
| |0 AL ~ N i
C ||| 4% W |C @ |2 |ol| N <55 4p

* Dry color only required as necessary to determine epipedon.
Hp! ! Scl G2

— Lo

n\typing\forms\Soil Pedon Description Form P % %/f M o h




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: _ L4 /% Date: f///lf

Parent Material: Time: /43¢
Slope:__ 2?2 Latitude/Northing

Aspect__ 52 Longtitude/Easting:

Permeability: T-R-S:
Drainage:
Topographic Position: ___ ¢S24,
Epipedon: /i‘i;'f/ci

Control Texture:

Vegetation: jm:r@’ o et

NOTES: _Sopiflor o SI) /2 &((z’?{&,ﬁfé 27"

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

C
Horizon .Depth = Texture C!ay (g?atziu:tg;zee, HCI ' Igllr?; C.F.%by Vol
(inches) Dry* Moist Yo Class) (eff) (Y/N) (note size)
il |
A0 8 v, | L | 2 | Mesr || yV Z5 68
|0l |
VBBV | w| Lo |2 |2b-Cmy 4 LS 42

TA[2 . /
|72 Iy |5 | B |2aclo i Y

RN
<
SNY

Z5 Gz

A

5 GF

A A R P e R s P A

. * Dry color only required as necessary to determine epipedon.

ntyping\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: SM"Ij

Date: 5‘;! =—{3

Parent Material: Time:
Slope:__ 2.9~ Latitude/Northing
Aspect._ S =~ S/ Longtitude/Easting:
Permeability: T-R-S:
Drainage: / ) ,A gt P
Topographic Position: Cv/tvaye/ [/&ff?“ Meprd-_Ofeq 2 ‘a[;f?;f 2] R/uﬁ‘/ g -
' Epipedon: ‘
Control Texture:
Vegetation: NOofve  arT ne - vS/r decen gty .M/
Mai/ f’li’ Sogme f};;(yg { f%?ff?( O Gl ios =z 47
i by 7 § ) 7
NoTEs: _ 24qelle so  27%, peeper 4 Sab & ey 7
= : 7
SAL _InCreas. Lodh gt L0355 Yo (.0
pl 55 Ao Lo
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
A Color Structure Clay ‘
g Depth Clay . HCI S C.F. % by Vol
Horizon (inches) Dry* Moist Texture % (gr%cll:,sss)lze, (eff) I(?I;P\S (note size)
lovR i ‘
1 : ) - io YR ‘ { (o Ice A A Q
Ao1olg el s 5|15 R WE \
' (0vA ;
2 . , L 15 |2co-ve Sgk | A
2 191 32 |
= 57
/ [0YR eod . \
3 . { N E © i . o ’.f;,,”
By |19 27 2/3 S"('_, 154, N
. 9] 2 S ¢ 24
4 &{, 27[_%3 Ufg L 35/ 2 M- PR k/
I I N lyR . ‘ A VS
5 47 1-17 | CCL 297 | Mmsp . Y
C 2] 4/3 ‘ < e,
s ] STe g
6*"*5}/
7 -
8 -
9 -

* Dry color only required as n esgw\to determine eplpedon

N i \'
S(}(ﬁ%{'}{%/ ? f:'; 5(‘ ;fjiig - § R f,} s ¢

\\‘mm—--—fﬂ""

mityping\forms\Soil Pedon Description Form *\\\
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MAP UNIT BCL50



Riley Pass Profile Description Data Sheet (page 1 of 2)

steiD: ___ 12 o2 Date: __57/1 Ji=
Parent Material:__Se A 7o ff &< Time: (L3¢
Slope: - Latitude/Northing
Aspect: W Longtitude/Easting:
Permeability: Sl T-R-S:
Drainage: HMod tygpicd
Topographic Position: Wapb sile bl
Epipedon: Mol
Control Texture: '
Vegetation: Aoy Celed nper arsss e . .
7 P J P

NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
' Color ‘ Structure Clay o
Horizon .Deﬁth Texture Ci/ay (grade, size, H%I Films CF. t/° by Vol
(inches) Dry* Moist o Class) (eff) (Y/N) (note size)
\/ P
1 | o ke | 2554 (0) 5 </
Ao |O 32 |[L+ | 25% Y
' . oY Joc 5B </
5 ) _ oY 2 Voo /A Bl
At 9 ao | L+ | 25 ve
A « Tt ;12 o AGK e Y : “
1B |9 || fjr | CL 3L£ ] Thor
| foR: 2 A4 <
4 - A { : 2 A Ag )
e, |34
il cop/ 7
6 - S &
7 -
8 -
9 -
* Dry color only required as necessary to determine epipedon. ~ 7 - ,
g‘?[@i/ to 30" e sdts oK

nityping\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)
Site ID: JR -z Date: \'5‘:/) //3
Parent Material: 9 Time: ____ //j: 75
Slope: < 3 Latitude/Northing
Aspect: South Tomeats e ; ,Omu\zj HAror? gel Longtitude/Easting:
Permeability: Mot T-R-S:
Drainage: Mod
Topographic Position: fow Sideslow
Epipedon: Aokl "
Control Texture: ;
Vegetation: hey Cre 2
NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
: Color Structure Clay
. . Depth Clay : HCI s C.F. % by Vol
Horizon (inches) oy | Mot Texture % (9’%?:'333)'29’ (eff) (F\'('/”,’\E (note size)
e zcop/

A o =1 75 0 <

N K2 N -4 3/2, 4

Blaclic?
: } . SHF
Dijﬁ' R v Co S
j i
. [ 4!)’(’

. fo VP, ) = N - Pe <{

3 j - S
e ; 7 = ALk . ) ovf;Cfei‘/w@L,g
‘a2 ||z / e Sobrlee a1 O
K Cj} “f i L\t&j?{'f{“S. [ g’\eﬁ{)Z&*’\
v {e- M v

5 wn | -] 2 SL NVE |V
6 -
7 -
8 -
9 -

o

“* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form

Sza/é—f‘a% ~to :S’C?il - ﬂé’f t’)({?g/c'{/ _SQ/,L“
,/d&?fé Z

1S Sieg -



Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: TR Y Date: ﬁ/// //3
Parent Material.____ < ‘ Time: JZ g
Slope:__ £ 3 Latitude/Northing
Aspect: NE Longtitude/Easting:
Permeability: S /o T-R-S:
Drainage: ~od  Siews
Topographic Position: Geer below
Epipedon: Mellte
Control Texture: s
Vegetation: V\M\ Celd

NOTES: S, Fr.  sogee gg»77i7/7;6 of Mein JCrrte of Eel/ a/%ﬁiyﬁ' ;T e o
S S Aot Eormel (rock shlli-)

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay
L Depth ~ Clay : HCI . C.F. % by Vol
Horizon (inches) Dy ot | e % (gr ""CCI'Z’S SS)”'e' | e (F\'(mj (note si):ze)o
Wl o | 2 < | co pl ME ~ i
A o = |~
O v/ . < ,
, - . 3 mAbk '
2 \AB T || | 3o letT | 3Y T s 4
' b
S By M| 7|2 | e | == ST |
& - -
[oye 3 24 p A - <l
“1Bg,| 24|70 Yy | CL 18R o ST
T . ,
5 | BE . /A &=t |2 rg/ Y VY4
o E L{?) éb L{,’/,; el : ’sL
6 -
: _
8 -
9 -
* Dry color only required as necessary to determine epipedon. Con (f’ g 0 1/9 7 F se //S awﬁ‘:é

mtyping\forms\Soil Pedon Description Form



Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: NS ‘3/ Date: .,57// /1=
Parent Material: s Time: ’
Slope: <3 k Latitude/Northing
Aspect: VE Longtitude/Easting:
Permeability: Mot Sl T-R-S:
Drainage: S/pe
Topographic Position:
Epipedon:
Control Texture:
Vegetation: j’!m}« Feld
NOTES: Shoht tachS 2o iocq vl o Slflocer o< Y Sils oo gl
Q)ouo/ tu> et ¢ "“’"""ﬁj € s~ Tis csd - Seo .}i’)rf’ TP-of

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

, ' Color Structure Clay
. Depth Clay . . HCI . C.F. % by Vol
Horizon (inches) Dy Vot | e % (grade, 5 (eff) (F\‘('/”,’\S (note size)

‘ : z v

1 A,{; .g-r O - 17 . 103;5 L 2.0 MShE 4/557 ("

R W y
2 Kz Y C L 35 2 nP, <
. ‘ w VS . A . A/é’ W
SloalM|-| 15 e I - L Tk
N 3/“?/
iy ¢, v i
sl |19] 32 YR s 2o |2 A & <
z=/3
: A (AN 7 co ALH|ST A </
5 - ' ) - 7.
18x| 32|52 /3 Z &
6 1 ol g M L <
1 52| | sod s les | 7

7 -

8 -

9 -

* ny color only required as necessary to determine epipedon. %f{@, Zo 37 “ fesy - & P '/jjj

. - : . o
L&/}'\:)(’e, ;7/5)(’; le C;:(/a,/ié[( o 5

n\typing\forms\Soil Pedon Description Form C hot /’:7,&"\ " ’//! !)/é’ —fé erres ;/‘C



Riley Pass Profile Description Data Sheet (page 1 of 2)

sitelD:__ T [2 ~OL Date: 5/, /1.3
Parent Material; <5 Time: "
Slope: —_ P ' Latitude/Northing
Aspect: A E Longtitude/Easting:
Permeability: , T-R-S:
Drainage: Mol 2epid
Topographic Position: s.de 'Sk
Epipedon: '
Control Texture:
Vegetation: h ay Ere JA

NOTES: | Thoes i?:?r’?L = Mfecs's 77;//;7/44/ For tho wplensh alon, ces? <.t o b

; T
S/«;lowp.f A ngs oe/:Jf, o - mo;v/‘é blow < gt N;@jfuec/ -

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay '
. Depth Clay ] HCI ; . C.F. % by Vol
Horizon (inches) Dry* Moist Texture % (gr%c}:,sss;ze, (eff) l(?/n;; : (note size)

| A 4 toyr—| | e pl & <

1 - WY I 5 vE

A;) o L/ 3/2 Vs S,
‘ ' wye L ,
2 |1z | 18| Imser yg | w0 <l
/2 VESw gl '

k 10 v ' Vo C <!

i 1%¢ as| | W T e e |

. WO Jes m SBR[ ST <!
‘o 2o || 33 4ls \> Sl /
3 {7 Jes SV’L‘ g <
5 1CYa |33 |+ g s b onu o ,
{ ) /:f' {’5’ ’\‘ ) %7‘ .

s ) ‘.

7 }

8 -

9V -

) . . . )
* Dry color only required as necessary to determine ’epipedon. /3,9’/./57 w  Te &L - e ‘1 Le Zo ! (F resSc .

bet erreoSe 1/"6 Sey XS

n\typing\forms\Soil Pedon Description Form



Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: _z2¢ ©£% Date: 5/:"/5?
Parent Material: 22 ‘és,nf/gx,/wzwm : Time: /23>

Slope:_ /2" ' Latitude/Northing

Aspect:_ 4o L6° Longtitude/Easting:
Permeability: T-R-S:

Drainage:
Topographic Position: ﬁ}/fyrlaﬁ ‘/&44 %4/ e
Epipedon:

Control Texture:

Vegetation: L Lolle [cctibove foct

NOTES: Ww 4@,!} &gwm; Sasl ézum( ol 2y
424» Dﬂahémfu@éﬁﬂ

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

'Color Structure Clay

. Cl . HCI X F. %
- ‘Horizon (i?]:gg;) oy o Texture cZ y (grzcl‘zéss)’zex (eff) @m? C(';ot/e gi};/z:)d
, o | oI 1 | sve s | <FZez
PO sy, 2, |SCE | Y| 2ve P M i
. ! ol |wiE :

B AT | |G | g | 2o sak| g | Y Sme L85 6

[OVE | plit

N BT w5 s | B \wE G |or | N | “5%6e

* Dry color only required-as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



Riley Pass Profile Description Data Sheet (page 1 of 2)

L}/RCSMQ?‘

Site ID: _ 24 2F Date: . JB— /-/=2
Parent Material: f2bezol, £24c3+7 ‘Sa»*»’/cefé‘?'ﬂw%) Time: A 270
' Slope:__ 7 ¢ Latitude/Northing

Aspect:_ 52 © Longtitude/Easting:
Permeability: T-R-S:

Drainage:
Topographic Position:
Epipedon: _/0l{1¢

Control Texture:

Vegetation: _ﬁ@g bield

S here Aptt =T c*/f,oewq‘,

NOTES: __ very hard o textore B hovoesn .-
s fe . ( e -
<B:“ 60?9 C&éﬁz ‘ifi‘%t.z’}('& Qé*&p&%éé’g“( éf /}z?’ /)
i ¥ i (&r/ﬁ'e ww////

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

. ' Color a Structure Clay F.o% o
otz |0 om0 | [ ez @G Eme | SRR
1 /<7 0 - 7 [zﬁ L,[/% \“‘i il Zg [ VFE 675 NE A < 4Z
> : 0o <5% 4
Gl 7 |47 | |y [sen| s |2owt | oA | o 4k
; _ AN | .
JOIAT| |76 o | sl | & | 20 |2 F A8k At | &/ | £574F
4 — ,
5 -
6 -
7 .
8 -
9 -

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




E’, 2 oelow

Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: ,SM’?% ' Date: 5‘)‘!3

Parent Material:___Saxd S5i04€_ ? Time:
Slope:___|° Latitude/Northing
Aspect___ N - N/ Longtitude/Easting:
Permeability: V T-R-S:
Drainage:
Topographic Position: ___breed _foll 24 h.lis
Epipedon: -

Control Texture:
Vegetation: __Smeorh hese & Atfalfa

NOTES: Sulveaagfly 4o 197 érf “{\fvff Sang hilow 197 vy

oot ~ orale ayicily a7l lecla/ng

.SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay
“Horizon (ﬁ;ﬁ’;z) Texture | O (grade, size, (2% Films C(Eo:g > g’)‘"
Dry* Moist ° Class) (Y/N)
Y
lo R 2h) NF //

1 /*\ - Gi A7 2/2 S:[,L (\2—// \Mé& \®\

2/z
‘ lal{ﬁ ! ; 2 .
'] 213 PG, 2T || mro spi| M | }

N
V]
i 0 O

2.5 o |
16t ad TS| S| ser |VE l

* Dry color only required as necessary to determine epiped

: o e . ;’3) /—-—
n\typing\forms\SoiI Pedon Description Form NN k 5 i /?’&




Riley Pass Profile Description Data Sheet (page 1 of 2)
site ID: __om -|( Date: J- “/“’{}
Parent Material: Time: _
Slope: 71 Latitude/Northing
Aspect: Longtitude/Easting:
Permeability: T-R-S:
Drainage: ‘
Topographic Position: 0% 4¢irs @ ahme mﬁ?’v
Epipedon: v
Control Texture:
Vegetation: __ M /5 j Iz dondel vy
‘ ~ 7 « - ’ I7;
NOTES: 591’«@:‘;;? e 4o 33 (if na 54k K}«? lo, 21 >
£y e ope 73
50 Z.0
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth Clay ’ . HCI : C.F. % by Vol
Horizon (inches) oy I Texture % (gr%cli:,s :)xze, (ef FY”;KI? (note size)
| g | |10 | MGR |,
| A 1O - 9 L 2 NF
A 36|30 N e R4 B
Be| T2 3 | |70 (e |VE ﬁ
/Ol(/g : \
i bl SL'fﬂ 4 §
b | 21| 33 b [P (25 | mp sT| Y %
( %1-1 90 s

M4

z




MAP UNIT RSL19



Riley Pass Profile Description Data Sheet (page 1 of 2)
Site ID: —SM - ((1 Date: 5‘2’ “/3
Parent Material: Time:
Slope:__0-57 Latitude/Northing
Aspect: S Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position:
Epipedon:
Control Texture: _
Vegetation: A He ! ta
s e . B
NOTES: Sal 00%{{,, o 22 A NMOT ycpg coiiop g 5q o, - szngﬁ
7‘0/7 mecty  Clae  hoie. VA A
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
' Color Structure Clay )
. Depth Clay . HCI ; C.F. % by Vol
Horizon (inches) oy voer | e % (grade, 5 (eff) f\mj (note size)
10 ¥R, lo YR v )
1 - ) ‘ NFE
foiee, « ' |
2 |52 s 12| 5l 2 spese | Y \
7 z ?/fg Sepdly j7'(4-3 B !
waadi
- L7 IR Y /7 co SB& U g Y lﬁ
3 - V =5 e
22 Lig { g T
4 -
5 -
8 -
7 -
8 -
g -

7

* Dry color only required as necessary to determine epipedon.

Sa mpl o

nityping\forms\Soil Pedon Description Form
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Riley Pass Profile Description Data Sheet (page 1 of 2)

s/2 /13

Site ID: ”}7 ] 'Z/O Date:
Parent Material: Time: /5~
Slope:__ 2 Latitude/Northing
Aspect:_ 22 * Longtitude/Easting:
Permeability: T-R-S:
Drainage: - e |
Topographic Position: 772 & e Fene
Epipedon: +Jettee
Control Texture:
Vegetation:
NOTES: Z# ¢ @< 107 des N/ﬂ{iﬁ@
Stz Aot  BEH  Appmptis e St )s
7 7 ra i
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
' Color Structure Clay
. Depth Clay . HCI : C.F. % by Vol
Horizon (inches) oy Voier | ure % (gr%‘::’sss)'ze' | (efy '(:\'('/T\‘S (note size)
e .
, 14 .
1 \(\ VA 4 iy Yo | F &z p | 4’3‘34&
po!/* r SBY
2 - z <
b 7|7 “hy et | 27 |F NE | A/ Sige
%
W | L5 | e |zrmsnie| 5| w =
4 -
5 -
. G -
7 -
8 -
g -

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



MAP UNIT RSCL44



Riley Pass Profile Description Data Sheet (page 1 of 2)

sien:_OM-15

Date: 5’27’ 3

Parent Material: Time:
Slope:____ A Latitude/Northing
Aspect: 8 Longtitude/Easting:
Permeability: T-R-S:
Drainage: ‘
Topographic Position: Fold  Hat ’f)’?{f*f
Epipedon:;
Control Texture:
Vegetation: Cogp/
. s A
NOTES: S4 Jé;‘? a0l Jo 15 or Jgs‘ﬁ?&zﬁf { i tog Cé; &
Y St el g5~ -7
7 B
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
' Color Structur Clay o
Horizon (ggiﬁ:;) Texture Ccl,/a y (grade, sise, g% Films C'(iéé’ 2}3; Vol
Dry* Moist o Class) (Y/N) e)
: lofe | 10YA :
1 Sk - M 6" : g /\/ &
| 1042 PV |
A RNARES 33 29 |2 M spe |we 5
- 10 %R
- ‘§i i P
o | Bk 25|+ 23 45 CL |52 || msBk |sC| N b
4 -
5 -
8 -
7 -
8 -
g -

* Dry color only required as necessary to determine epipedon.

nityping\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

‘Topographic Position:

Vegetation:

27

Site ID: ﬁ
Parent Material; ‘
Slope: Z°
~ Aspect: 2%
Permeability:
Drainage:

Date: f/ %4/ 3

P

Time:

Latitude/Northing

Longtitude/Easting:

T-R-S:

Epipedon:
Control Texture:

W//?al

NOTES: Corry Ledd

Savypfod”

%&( . LPS

! oy pers 2 2477

7/ éaé/’// J@/yﬂya o W,/;y 5&1%_
SOIL PROFILE DESCRIPTION (Use NASIS Abbrevia»tions’)

Horizon (iﬁfﬁé';)‘ oy = | Texure (gf%gg)‘r:e" ?e% Eﬂ% Ckié:ﬁ gi);«;/)d

1 /71 REN: - ‘{0§2 /- ) /Oé«v’/@f 7 25 &2
Jf’{@z g § l-lzg | — mé/i @Z QZ&,;ZZ e | 4 45"@&4”4

T s A=A 2 48|57 | Y 710 &%

4 - ,

3 _’

6 ]

7 )

8 -

9 )

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form
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Riley Pass Profile Description Data Sheet (page 1 of 2)

Parent Material:

Permeability:
Drainage:
Topographic Position:

Vegetation:

Site ID: 225 /B

Slope:

Aspect:

Date: fé/ /3

Time: A2/ 2=

Latitude/Northing

Longtitude/Easting:

T-R-S:

Epipedon:
Control Texture:

NOTES: S poiber 5 T02 /7= twordd  veose s CoCorm

/9 o8

. LXK e

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Horizon

Depth
(inches)

Color

s

Dry

Moist

Texture

Clay
%

Structure HCI
(grade, size,
Class) (ef)

Clay
Films
(Y/N)

C.F. % by Vol
(note size)

0|18

ST

=

7

57

19

124

%%

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

site ID: _ 242/ 7 Date: _512/'3
Parent Material: Time: /5%
Slope: Latitude/Northing
Aspect: Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position:
Epipedon:
Control Texture:
Vegetation:

NOTES: Lysmeler Ao TOA )75 /8
28 e K é@vﬂ’/fy’ga ﬁif%

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

; Color Structure Clay
Horizon (iESE;';) Texture C!/ay (grade, size, g% Films C'(E;,:/eo 2?;:)01
Dry* Moist ° Class) (Y/N)

AT | | NE

)
| |] || 20 B pE
4 | Do|-| 48 | st

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




MAP UNIT RSL23



Ly

e
B s ot

Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: (422 Date: 5 -2-45
Parent Material: Time: /3 so
Slope:__ 2 A Latitude/Northing
Aspect: 35') Longtitude/Easting:
Permeability: T-R-S:

Drainage:

Topographic Position: 52z <Spe  of f"é;n
Epipedon: _ fassree

Control Texture:

Vegetation:

NOTES: <2bes. ;{% /37 Py smates A DY oz I Coder, Feonlorre
W/)Zé A %-e}zﬁe/w /44%'/2&’%/? / j

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

S I N e s RS B I OO - B R
1 4, 10| é - - L K| 7w sz NE ~ | S S
40| 3 L | 1€ |10 58 | ME| '4'5*5""
8 ﬁ/g /Z || 2 Sk g /ﬁ”‘/%fﬁ A 5252&
4 _ |

5 _

] _

7 :

: :

3 :

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: SM’ZO Date: 5/2“8

Parent Materiai: Time:
Slope:_ 0 -4° Latitude/Northing
Aspect__ M- s Longtitude/Easting:
Permeability: ~ T-R-S:
Drainage:
Topographic Position: __19¢ ot <lspe  wlpe dianose {f:si? 7D
Epipedon: ' <

Control Texture:

Vegetation: __alfaif, \

NOTES: )w[ MO Sq /7h enl i€ cjf?mf% 75 S«sf‘gé«féawgf?f ( (b Sendd
conibar 5~ decired ‘ - J

SOIL PROFILE DESCRIPTION (Usé NASIS Abbreviations)

Color Structure Clay o
Horizon . (igsﬁg;) Texture Ci/a v (grade, size, 2% Films C'(E&)t/g gi);:)c’l
Dry* Moist ° Class) (Y/N)

k{}‘V (O¥R )

Al o
B 1613 ?;jf* SC Iy [ m s |2E || \
Clels| [5iles [ 7 | ma Jsr| | [

i
\m@»w 4

* Dry color only required as necessary to determine epipedon.

nityping\forms\Soil Pedon Description Form y



Riley Pass Profile Description Data Sheet (page 1 of 2)

siteiD: ___SM 'Z‘i Date: 5;2 (B
Parent Materiai: Time:
Siope: 0-5 Latitude/Northing
Aspect.__ N ~NE Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position:
Epipedon:

Control Texture:

Vegetation: Alky %%

&

4 - -
NOTES: See pgts «Ffv}f g -20

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

e I e s BB B B [ B AT

A Lol g || B oL [ 2o lmer [ ME] M|

A S s | s |1 msee |aE | |

s B 19122 Zﬁ?/jf £S5 1 1o /Mé{é&f ST \ -
\%

;4 ( 22_3%% V W 5(« {? | V VE RY

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




SOIL PROFILES NOT WITHIN
SOIL BORROW MAP UNITS (Private)



Riley Pass Profile Description Data Sheet (page 1 of 2)

- Site ID: 5M‘!O : Date: 5‘”’“;5
Parent Materiai: Time:
Slope: - Latitude/Northing
Aspect: &z Longtitude/Easting:
Permeability: ' T-R-8:
Drainage: -
Topographic Position: __ Flaz  {.%i4
Epipedon:
Control Texture: /
Vegetation: ___5 pmgavh heame A ife ! o
d : st
. ‘ ;/ — 3 0&.
7 - f (4 /. - )
NOTES: (O[L/a! Salig 49 46~ 1( AT Salry, belpn  21° \rlo
v - '
Peol e smale, 10 SM-6 87  bhyr Q{Q{}‘/}?{' ty ton of  C-loc:Z0a & 050 Arwce
Clagey B bpe 2o~ 3 '
/ SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
. Color o Structure Clay
. Depth cl ; HCI . C.F. % by Vol
Horizon (ingﬁes) ory e Texture OZV (grgae,s Ss):ze, (ef) |(:\,(|/,-;1\§ (néte 'si); e)o
s lo les
| Io YR fe 6¢L i | , N -
2| B 1T 12 3, | Cb | 34/ |2 M0 spp NE V yil
R e 1327 lam .
(B | U || 46 S| CC |55 mse (s |y | 5iFen
| C |16 |72
5 i
6 -
7 -
8 -
9 -

n\typing\forms\Soil Pedon Description Form




ARSEY

Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: dK - o) Date: —%71’// =2
Parent Material: poel gloge Time: __ 8w ds—
Slope: < 37 Latitude/Northing
Aspect: A - NE Longtitude/Easting:
Permeability: Mp Ao oo T-R-S:
Drainage: Mod
Topographic Position: [rer Allwvie | Slopg
Epipedon: Majlc <
Control Texture:
Vegetation: /'\m'/n/" &l
NOTES: Brotinis St blty  beed on Bi hinven silt
' B Y N A TR T lopis fo be Sl};’m gl
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
' Color Structure Clay
. Depth Clay . HCI ; C.F. % by Vol
Honzqn (inches) Dry* Moist Texture % (gra(gg,sss)xze, | (eff) '(:\'(mi (note size)
; do | it e e |2 aste |y y
A LO|T] B L 3/ |hore e r <
bo oA Fonges E:} Vgh CVESE bolor  Ap
' wit e | o= 2 P ,; Medglie
2 Bex |8 |1 | 7 ) 75 | T Vaw] VE | Lo2m - ca AT
/& ) /Z é/"e’é;&/w).}: 45&/ e 0 Cl 7ocie Boa
(o2 | Z . peet <
slac!y | urE 7 | Zestn | o | w |
; % It 74 1/2 Ingls o K 12 U o Y
, jOY R -2~ SLK
4 | 6 -] ub L r| 2 ? '
lee ol O cry| 27 8 oW 1
T 3
6 -
7 -
8 -
9 -

* Dry color only required as necessary to determine epipedon.

v alloisd

n\typing\forms\Soil Pedon Description Form
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Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: SM" l( §/V] - /7 Date: 5“ 2‘“8

Parent Material: Time:
Slope: Latitude/Northing
Aspect: Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position:
Epipedon:
Control Texture:
Vegetation:
; v / ; 1‘?& :
NOTES: SM -1 6 =100 _Shellp, 10 salvesp 1 (§” guor  rocke / Cohorrgpn 5 507
M- = A /K v & 7, TS
Jees
To 7
f{/;’?’; T i‘{t&
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations) Se. el gé‘jf;
Color Structure * Clay
) . Depth Clay . HCI . C.F. % by Vol
Horizon (inches) Dy Mot Texture | "o, (gra(i:c::,ss)lze, (eff) E}'ﬁ (note size)
1 -
2 -
3 -
4 -
5 -
6 -
. ;
8 -
g -

* Dry color only required as necessary to-determine epipedon.

n\typing\forms\Soil Pedon Description Form



N Seeaie Frvaof
é Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: DA” é é Date: 5"‘“5“5 g

Parent Material: Time:
Siope:_ (0 -G ©° Latitude/Northing
Aspect:_ N~ Aiin Longtitude/Easting:
Permeability: T-R-S:
Drainage: . ¢ ~ /s
Topographic Position: __Beoad £1s7 L -1 bl ow ‘ Bl il ?
Epipedon:

Control Texture:

Vegetation: g (455

NOTES: Scmilar t0  DA-1% bt w/less clay ‘o C-lorzg

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

‘ —

LA 019 %l L |5 |esr || M| zsse
B |7 |23 gl | 25 | pmere || v | coae
s | C 2%|-| 60 iﬁ‘i/’z Y 2{ /7 sBle | oF Y £ G
4 _

; _

; _

: _

; _

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




AL

75

27

Ao Cotlese Sorovf

4 Riley Pass Profile Description Data Sheet (page 1 of 2)
Site ID: 7/4 /; Date: 5/ //}
Parent Material: : Time: 2T
Slope:__3° Latitude/Northing
Aspect:__Ze° , Longtitude/Easting:
Permeability: T-R-S:

Drainage:
Topographic Position: JFTay -f
Epipedon: £ [yga £ S |

Control Texture: D /.ﬁ%! Vi S V/f/v

Vegetation: ! /r; / 0!

YR,

NOTES: fﬁw;;fwf Wf}?’e &,{;;{ S ad

Yery Sally AL Zc
SOIL PROFILE DESCRIPTIONZise NASIS Abbreviaiions)

B e e B I I - S B AT
AT o e /U el g | <FRee
) 2 e s ;mt;/z :2A7,6,5£ /\f@ /j is‘z,é/z,
g o 2 4 o | 4 | STEES
LG || 7|/ et g | a | T
5 - B |
6 _
8 _
: _

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: SM" ,% ' Date: ;}; Zng

Parent Materiai: ” Time:
Slope,___ 0=-2° Latitude/Northing
Aspect: S Longtitude/Easting:
Permeability: _ T-R-S:

Drainage:

Topographic Position: __ J “$T helga féﬂfof; S Léic/

Epipedon:

Control Texture:

Vegetation: S\mmﬂd Cal7vs (W{W%}:SGT 9"“,"{)/ #M.5C {Gf{?é 5?"*%“’5

NOTES: quélwfa - ,q 4 i;@@(emf,‘q{{y d’% %ng :{: v Jog Solyy,
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

oron | 00 G e | S| cramw
Aoz |46 [l T2z tmer e[ W ]y
1 171 v b 2% e e | |||
3 /:Cf %0% 25%1{ LS ‘/2',/';‘ \,M5§;ﬁ< ST \(/ \L
4 _ -
5 ]
6 .
7 )
8 )
9 .

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Sail Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: __DA 05~ ‘ Date: _ 5/ B2/ =
Parent Material:__Zg/verove /e olsran Time: /3252
Slope:__2-& ° Latitude/Northing
Aspect__ &2 ° Longtitude/Easting:
Permeability: T-R-S: 722~/ ££ Sece 24
Drainage: SE Vo

Topographic Position:

Epipedon: _ /Festoe
4

Control Texture: Sheinee Z

Vegetation: __ /et Y /%f?je«

NOTES: 3/ Jo 56 — e oxds -

Wp/‘e el

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay '
. Depth Cl . HCI : C.F. % by Vol
Horizon (in;}hes) oy o Texture ozy (gracl;dlz,S Ss)lze, (ef) [(:\I/I;RS o si};e)o
. } o R N pon &
1 @; 0 Z —_— : | R e =y %
; —E
oi% ot VF 6r _
? }Af ) ? ,‘%}L‘z ’Z/yééf: 5 ; ) <‘-’“2
: NG e —
2o Cb |y |3 o R L5

=
XN s
Ny
N

Q Z |l
1 W\ﬂ% Y et |25 |\wrap | e =)

. * Dry color only required as necessary to determine epipedon. o ’ o %

L

n\typing\forms\Soil Pedon Description Form , ) ; o



Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: __ 24 21 Date: '7//?0//,‘3:
Parent Material:_/25/a/iv o% / Folress Time: __ /7 /o8
Slope:___ 2% Latitude/Northing
Aspect.__ &0 Longtitude/Easting: ‘
Permeability: T-R-S: 72ZN ESE Sectvorns J<
Drainage: SE )t
Topographic Position: Vadees 2o ¥ )
Epipedon: [ pebei,
Control Texture:
Vegetation: ‘!’? z’seﬁ{}f}}\ﬁ»é «
NOTES: ServrP)e
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
L Color A Structure Clay Ao
Horizon (i[r?sr?g;) oy | Moist Texture | Y (9’%?:’533)‘29' (r:}% v C'(Eét{a gi);:)m
Lol == 1=1-1— [ =]~
olL g%‘*“’ / 7 7 .
S/ A B I T TP (77 & A ¢«5z 42
0\\% ‘ig‘gg ) /
o [ |1 || 1 | gy Z 25 LN 'l |5t A L% 62
, \%‘\@’ WiE , »7 98 -
DT Tl L (gg (7P o | <mms
9 g et | |
s | oy Y04 | et |28 gr sBle-| M| s < 5560
6 -
7 -
8 . o
lg )

~* Dry color only required-as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: (ﬂ M- 4 Date: “ /gé? -5
Parent Material: Time:
Slope: 0 Latitude/Northing
Aspect: Longtitude/Easting:
Permeability: T-R-S: 72zn- RbE -524
Drainage:
Topographic Position:
Epipedon:
Control Texture: ,
- Vegetation: Wz‘”nl/v_i Glampd  pm5¢ f!vfﬁﬁ

NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

e | e o | G| mede |9 AR | Opa
y

Ao [ [ [5e [ 20 [imee [ [

1B [y {35] W |5 30 v 2wy

1.1 ( gg ) 70‘L 2{/;& F}L ,? /V\A} | VE /V

5 - o

6 .

7 )

8 )

o i

* Dry color only required as necessary to determine epipedon.‘

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: SM - 6 ij/h“’/ Date: ‘%«5 o~/

Parent Material: Time:
Slope;__0-2° Latitude/Northing
Aspect:____ N/ W Longtitude/Easting:
Permeability: T-RS: J2ZN-REE- 524
Drainage: -
Topographic Position: _Lgh (o)l “Roreaks T gopessmpby B dan e:?‘fq Threce
" Epipedon: v FJe 7

Control Texture:

Vegetation: _ (-¢ s mn  rocivs
PR —

NOTES: _ /1 Sm.7  Samp_ as Sﬂ@éfg

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations) B
Color Structure . Clay o
--Horizon (i[r)éﬁg;) Texture C!/a y “(grade, size, g% ~°  Films C'(E;)t{; gi};g/)d
Dry* Moist i Class) & (Y/N)

| [ Tee Tre e . | ,,
ALONT o |4y 59 Pk e (| A

1o kp g/ p
C| o

2| B 22 | | B | O30 [Resec (ST | AT

[0YR 2/,

;f.\7
C\
M
l{\w%

S

1 0 4 i
60| * gfé 2L 39 | My NE LY

* Dry color only required as necessary to determine epipedon.

o
7

i,
- qQliegtar e € Aag. s .
¥ f{%?%ff{éf“f‘j sl © Mdig,, félly’% A ooy

n\typing\forms\Soil Pedon Description Form



Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: PQ’&P’? Date: 5’// //%
Parent Material:_SCevig Time: __ /252
Slope:__ & Latitude/Northing
Aspect.___£2 . Longtitude/Easting:
Permeability: ' T-R-S:
Drainage:
Topographic Position:
Epipedon:
Control Texture:
Vegetation:

NOTES: _ Lompface o DA @%{, Sripl £ 67

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

. Color Structure ' Clay
‘Horizon Depth ~| Texture Col/fy (grade, size, g% Films

(inches) Dry* Moist Class) (Y/N)

C.F. % by Vol
(note size)

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

51-30

Site ID: 5{@’3«52’? , @ Date:
Parent Material:_____ L o , Time:
Slope; 5.2 Latitude/Northing
Aspect: Longtitude/Easting:
Permeability: BISEEES SERAEETN T-R-S:
Drainage: S T
Topographic Position: __hofidr el ffi({f*é?/ Swale.
Epipedon:
Control Texture: ’
Vegetation: C(0s19) Whigr 4«55
[y
T .
ws - 7 i 2 e
noTes: &-PSe/ 45 Y SM-1ZZZ 77\ Saliageufle 0 197 ucleg G317 A
5’6!{7& [t {’sd@m*@ év'i}gf?%«‘ ;E:{ }}?j
7 715 " 47 L 0.
/;é@ oA /7-2/= &F SHE 2./
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
' Lolor Structure Clay o
Horizon (igsﬁég) Texture Colzy (grade, size, g(f:f; Films C'(i&/g 51)./7. ;/)OI
Dry* Moist Class) (Y/N)
0¥k o ¥R | Co Gp
A o7 9 5e 5L | 22 ||
| 0<e -
| Be | 7|1 Gyp |Sick| 39 |2 MOB& M
’ e/ i s
3 5,5{ [Ci - g; ,SzCL <77 ST §/ ,
|74 = -
| 372 —
5 -
6 -
7 -
8 .
[¢] -
* Dry color only required as necessary to determin ep|pedon ”/Mm\\ .
ple N S

nityping\forms\Soil Pedon Description Form -




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: ‘5/‘4 A2 5 Date: ‘713’!_;

Parent Material: Time:
Slope: W [ Latitude/Northing
Aspect & 12.° & ‘ Longtitude/Easting:
Permeability: ‘ T-R-S:
Drainage: :
Topographic Position: Md, Jdn ot £ilue
Epipedon: " -

Control Texture:

Vegetation: __ 4, avig M SC q,9558
J ~

Notes: Pelle g doser e/ —Peofetly,  woll 27 yse as fowo b

of Shallm. Femt +o0 Be/iok”/y Scorid _quicps _ar poass dbag

Cdae 4o Sorh € - 5)?: o5 Shallen cover «d ot Sbi whers J Seora
4 : ; v .

<

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

' Color : Structure Clay ’
Horizon (igsf?g;) Texture Col/ay (grade, size, (Il% * Films
Dry* Moist ° Class) (Y/N)

C.F. % by Vol
(note size)

Ja ol

®
2 B ’ C‘ 15;
| 29 |- 60+

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)'

Site ID: _ DA 7/ Z-

Date: S~ ~/—/3

Parent Material: Time: _/2/2
Slope:___ /7% Latitude/Northing
Aspect: /20 Longtitude/Easting:
Permeability: ___»Zsr2’ T-R-S:
Drainage: Vil
Topographic Position: _ £ewczre e Shree
Epipedon: 7
Control Texture:
Vegetation:

NOTES: _ Sipmiew ™ 5% T8

0 #rot 2f  potnS Appnpy s S L

boeatborl Coak £ L% Aorts

s lec’

28" Sesiiace o4 75 S <i7
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
’ Color Structure Clay
. Depth Ci . HCI ' C.F. % by Vol
Horizon (incﬁes) Dry* Moist Texture "/fy (gr%jlg,ss)lze, (eff) [(:\l/ms) (not/e si);e)O
T 1, [ele 1 | ’ | <o
A O /7 | g 50| gp Mspe |\ NE | =
] vi¥ | |
e | 14128 |7 Clerygen| 325 | 1498 7| M7 £
| Paet S || > 202

* Dry color only required as necessary to determine epipedon.
| &5 g Seley.
- ¢ v

- b

52"

n\typing\forms\SdiI Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: __DA/(
Parent Material:

Slope:___ 2 °

Aspect:__ 2”7
Permeability:
Drainage:

Latitude/Northing
Longtitude/Easting:

Date: &5 /—/35

Time:  /3¢e>

T-R-S:

Topographic Position:

Epipedon: _sz nie’

Control Texture:

Vegetation:

NOTES:  Zouprdp a2 L7 /2

- &%”V?ﬁ_& ath 2 ”

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color

... Depth

Horizon .
(inches) Dry* Moist

Structure
(grade, size,
Class)

Clay
g% Flims
(Y/N)

1y ol

N b || 20

N | || o5

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: _ 4 - /2 Date: __ 5 —/=¢ 3
Parent Material: Time: A2 22
Slope:__#* Latitude/Northing
Aspect.___ 727 Longtitude/Easting:
Permeability: T-R-S:
Drainage:

Topographic Position: ___ #2//

Epipedon: _ /latsé

Control Texture:

Vegetation: (“rested tShent 2931’/4‘»»9‘;

NOTES: Soliien Al 2o ' &A‘fﬁggmnl - Ao

5@»}{3/‘,«/ Z = )8
ol 7.8 spt .73 ]
v SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay ’
orizon : _Depth exture Clay rade, size A ilms CF.% by Vol
H (inches) Dry* Moist Text % (@ C?a,ss) ! (eff) F(:YI/N) (note size)
4 . | /95/5' ‘ ng
Al 4 f|Se/ | F2 | VR e
b1, ) |~ ol b i‘7‘7é , -y
A e 2| 7 1% ()| 55 (ue me || e | <%
({55 =
: 3 - - - / ! Y “f \ 7 %DM 7/
pejel|ls| gy |3p | zertsm (5| M| vzo
4 -
5 -
6 -
7 -
8 -
9 -

* Dry color only required as necessary to determine epipedon.

0- b5 Bpoweo

‘ . ((;‘ y
nityping\forms\Soil Pedon Description Form —_— ; z ?’
59" Brvii, -




Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: SM"AC( Date: 2 /-1
Parent Material: Time:
Slope:___ & _ , Latitude/Northing
Aspect: ,ﬁ Longtitude/Easting:
Permeability: T-R-S:
Drainage: /
Topographic Position: ___ 107 ot L #eh
Epipedon: l E
Control Texture:
Vegetation:

notes: _ Chorm g my_of  $6 (Posehly wewrks/ coal 7‘%’ Mass 1 _weallp e

Ic«w 64 \%4 §§¢?W p re///gmf:;gs A ;{;’@'5&,/ orle
/ : ¢ 7 -

=7
rz ]
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
' Color : Structure Clay o
Horizon .Der?th Texture Cl/a Y (grade, size, H?fl Films CF. t/° by Vol
(inches) Dry* Moist o Class) (eff) (Y/N) (note size)

la5g ¢ .
Bl o | L [2% |1 mco sp|wE | V| 107 cop

i,

o

- v ¢ | S6
Aot e e Pl (e v e

* Dry color only required as necessary to determine epipedon.

ampf, - / o
Sauplg Q) {// [[-27 27- 40 45_5>

i

n\typing\forms\Soil Pédon Description Form

P ——



MO Sedoge il

Riley Pass Profile Description Data Sheet (page 1 of 2)

Site ID: <M" Z({ ' Date: 7 - 3713
Parent Material: Time:
Slope:___ [0 9 , Latitude/Northing
Aspect___wW/ - AW/ Longtitude/Easting:
Permeability: « T-R-S:
Drainage:
Topographic Position: __Ste—  Shalloa slope aea. 407y fﬂC dfli'{
Epipedon:

Control Texture:

Vegetation: 3{4/%‘«?4‘ E ms{_ digse
: =

NOT

Vot 5#@&%@5%%“/0// /%/.8 grer C W/§f§7y‘ tor]

oy Marg ol atr—alay 4 ¥

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color k
Structure HCI Clay C.F. % by Vol

. Depth Clay . !
Horizon (inches) Texture % (grade, size, (eff) Films (note size)

Dry* Moist . Class) (Y/N)

*Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



Riley Pass Profile Description Data Sheet (page 1 of 2)

site ID: __ S/ -/bf/ Date: __f-22-/ 3
Parent Material; i Time: ~
Slope: Latitude/Northing
- Aspect: Longtitude/Easting:
Permeability: T-R-S: 22N ~RSE-S]
Drainage:
Topographic Position:
Epipedon:
Control Texture:
Vegetation:

NOTES: /\/ 0 Jfﬁ %5?/ P 5;5 {4t 0’/ CSCl py 7 — foo T[ et/
7 7

Rool 540 C N Sife o (/fjvmi;/ 46 oLr-hi Il

2
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
| e | Gy | Smeue | | S | by
Ay (inches) Dry* Moist % Class) (eff) (YIN) (note size)
10 17 | SL | el 4, s
ro( | “

V‘%L ,

no
o
-

1

3 ? gg Béxf ‘-Ly

%

* Dry color only required as necessary to determine epipedon.

" n\typing\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

Date: f/éﬁ/‘/ﬁ’

Site ID: _2A 23
Parent Material:_20/wr. Decpttowror Time: ~ /%4>
Slope:_ 3% Latitude/Northing -
Aspect:_. /F2° Longtitude/Easting:
Permeability: T-R-S: 7224 PSE Sec(l
Drainage:
Topographic Position: TPp S/ee
Epipedon: ’
Control Texture: “
Vegetation: L uftbovief ok Lot/
NOTES: Sriilar to S/%05 (oo, cips et @ 27 et
- B "/ t
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
' Color Structure Clay 9
e B S R e v e A B GO T B R
| 1018, |t | 5 | 1M SAB = <53 s«
g 0] |ty sk | 2% M| A
2 - 5\ ?6&/ 7 : 7 <5 Aé‘e
L e 0 2 41 54 |
Lz s |1l |V |52 | |« | zcszse
' o \0 % w‘?/ ) '? v -
Az 45| o1y |0, |92t | P s msas | G <57 Ge
s
6
7 -
8 -
) -

* Dry color only required as necessary to determine epipedon.

Ay

[20 san

mityping\forms\Soil Pedon Description Form




Riley Pass Profile Description Data Sheet (page 1 of 2)

siteD:__ S/M=9_ - Date: J-30-/3

Parent Material: ' Time:
Slope: [° Latitude/Northing
Aspect: S-SE Longtitude/Easting:__
Permeability: T-R-S: 722w -R5E-5]|
Drainage: , : o, , P
Topographic Position: _ { a1 drea _atar 6455 f}{ cave bils /el ?%’
Epipedon: : , ‘
Control Texture:
Vegetation: Cresie/ whed et @t{f‘?g f“*f{( )

v ¥

NOTES:
SOIL PROFILE DESCRIPTION (Uée NASIS Abbreviations)
. Color | Structure ' Clay ‘ o
Horizon 'Der? th Texture Cl/a Y (grade, size, Hgl Fitms ) C.F. t/° b.y Vol
(inches) Dry* Moist o Class) (eff) (Y/N) (note size)

CofR |24 R - |

0 YR lot, ' ' ) /
2D (M 22 |2 |50 Sk | 30 RMSBY g | as |

, 2 212 |
o o [ |7 s [ 35 [ 2L 7 T L
Oafy
. i
. i
. :
; )
o ]
9 .

* Dry color only required as necessary to determine epipedon.

7

nityping\forms\Soil Pedon Description Form



MAP UNIT 1SL24-A



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

1-11-15

ste1D:_[39M6E 4 Date:
Parent Material: Time:
Slope:__ &, ]{0 Latitude/Northing
Aspect: N Longtitude/Easting:
Permeability: T-R-S:
Drainage: , ) s
Topographic Position: _{aat 40O vay  valle loflon & C 5‘”{{
Epipedon: - .
Control Texture: _ech,#a<ea 540 , chymomn 18 frawd _ 9a<t
Vegetation: ’ i vo-

NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
| S T o | | w9 AR | O
: : O SL y, ,,
A9 31 7 [1~er [MEL v | §
B2t |5k [ 1% |imas |o |V | &
s | C |4 s /?;Z LS NS e Vp | A/ | S MGk
e B
: |
6 -
: |
8 |
9 |

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




MAP UNIT 1SL24-B



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)
< A /
site10:_135M | Date: __T-//-/¢
Parent Material:____ colll1 Can Time:
Slope: [6.279 Latitude/Northing
Aspect: A Longtitude/Easting:
Permeability: T-R-S:
Drainage: ;o ‘
Topographic Position: 5/(,,@6{?1 [andsld _an bl clope AP fé“if
Epipedon:
Control Texture: ’
Vegetation: Thicl wacs (fecve . bovialoa o Cling o aé«{f . $6.0
[ = PR i 7 jf o
NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth Clay . HCI . C.F. % by Vol
Horizon (inches) Dy oer | e % (gr%ﬁg’s:)’ze' (eff) m‘,:; (note size)
l0¥2 | [ o [ £ Gk : ,
1 Adle -2 2/ | 5 19" ) ~ NE | o/ )
- (O : N
2 B 2 |[-<o i/ cL 307 | MSBK | yE e 1Y
. (/2 e ,
3 (20 -521‘ §T WV )6 %
? /i Cootlk
4" -
5 -
6 -
7 -
8 -
9 -

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

stelD: [35m 7

Parent Material:

Slbpe: [£-29 9
Aspect:_ £ - A/F

Permeability:

Drainage:

Topographic Position: _{¢¢ 5/'5 0

Epipedon:
Control Texture:

Vegetation: Effjé’ f% vis reedh

Date: 7%'!‘”/{

Time:

Latitude/Northing

Longtitude/Easting:
T-R-S:

clia 54
e

ATEEL 545

5

NOTES: €7 S g,

1d

[35m64

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay
. Depth Cl ) HCI : C.F. % by Vol
 Horizon (insﬁztas) Dry* Moist Texture "/ily (gr?:?s’sss)'ze’ (eff) ;:\I(I;RE (note si);e)o
: e 1SE # 125y || FoR N Q
1
10 ¥¢ / : :
2 P} ( |22 5‘/*’ Yy, | M Ses / N

2/

&

o] s

LS5

[4

éf//

V)

N

b

* Dry color only required as necessary to determine epipedon.

mtyping\forms\Soil Pedon Description Form




MAP UNIT CL30-A



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

T-11-1

steD: 13 M 3 Date:
Parent Material: Time:
Slope:_4 -lo? Latitude/Northing
Aspect: w - Sl Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position: valley bofion . STtean {erace
Epipedon: ‘
Control Texture:
Vegetation: Cresicf _whed,  aqammq <4
‘ < R
notes: Difticuly 46 ID Al s qood _seleeqo [~ 7hy

=

éw{:f%/ A AR lacZong

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

(R 0 N R R 7 R 17 IV IR
2|6 1|2 el 39y 2 msple |VE (

| C |2y | 5¢t O Y5 \\\\ 5 | ¥ Y
. _

: :

‘ -

, _

-~ i

0 :

* Dry color only required as necessary-to determine epipedon.

ntyping\forms\Soil Pedon Description Form




Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

71113

site ID:_[25m 1 Date:
Parent Material: Time:
Slope:_ 52 W/eqr Latitude/Northing
Aspect: Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position: Flosd {Jfa;'ﬁx re  Saall  siceapm.

Epipedon;

Control Texture:

Vegetation: 5@@, aremmd, Jowse  afs5¥
T o

NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth Clay . HCI . C.F. % by Vol
Horizon (inches) Dry* Moist Texture % (graCdl:,sss)lze, (eff) '(:\'(mj (note size)
R |SCL | arY |2 FGR ,
A9 2/2 34 I N/ 8
Ll 4 [O N {
| B | 7|27 ®olsc | 30) | T sk S

T YRL

/[

L

4 } Sy Aé;},@\
Es ”/ +
4 ,
5 ) 1 ;s;i?gff VSt
of cp
: : A
7 -
8 -
9 -

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID: 13 5/'4 7 | Date: ?‘“ lh-13

Parent Material: Time:

Slope: T-1p° Latitude/Northing

Aspect: W - N/ Longtitude/Easting:

Permeability: T-R-S:
Drainage: }

Topographic Position: STteanm 7Ciisce

Epipedon:

Control Texture:

Vegetation: Ao Siil , yagflo a9
7 - -

-y

NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Horizon (i?l;’lp:;) Dry* COIorMoist Texture Clzy (g?%j:ggzee, g% (FC\IK:% C(Eo:ﬁ; :i);;d
| 4 X _ 7 ti{’t/’lz Sé%i/ 30 Q_ FG&h /VE N Z,Oj';’ FG
2| B 19| e[S sc | N oy s
s | C o] 22 C Y0 NE | N ya
4 -
5 )
. _ |
; ]
8 }
0 ]

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soit Pedon Description Form




MAP UNIT 2SL24



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

steiD:__13 SM 6 pate: 11113
Parent Material: Time:
Slope:___O~1g ° Latitude/Northing
Aspect:___/ -~ A~V Longtitude/Easting:
Permeability: T-R-8:
Drainage: . i
Topographic Position: ___{0e_ <l Ao @ &j#&?«%@ ééﬁé‘%% & g%ﬂf
Epipedon: ’ J
Control Texture:
Vegetation: 544¢ , Gionvpma
7 [y

NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth Clay . HCI : . C.F. % by Vol
Horizon (inches) Dyt ot | o % (grade, ik (eff) (F\’('/’}‘\f) (note size)

PN EIER A I VA L VO IV IPA SRt

st ,:/

2| B | 1o 24 ERAIEESIEE

o | Cpoet | |43t 05 | L | 25 | \L \

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



MAP UNIT SCL10



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

site ID:__[35/M 9 pate: J—12713

Parent Material:___ Col/ll v /tm Time:
Slope:__ O -49 Latitude/Northing 06{ 2% 03 .
. — L;?;‘?
Aspect___ A/~ N[ Longtitude/Easting:_5¢0 7 95 2.4
Permeability: T-R-S:
Drainage:
Topographic Position:
Epipedon:
Control Texture: (wé“l’?/ Wif’zfﬁ”' 553‘?53 Fehwaceq
Vegetation: ™
Jr . 2 v .
NOTES: Doy 40 B é’;ﬁﬁf’% 704 clhanng }3( , Mol g;"m’ffg
J
SOIL. PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth Clay - HCI . C.F. % by Vol
Horizon (inches) - Vot | Lo % <9raCd|:'S§)'29’ (eff) (F\‘(';}‘\s (note size)
1 -
2 -
3 -
4 -
5 -
6 -
7 -
8 -
[¢] -

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

sten: |35 79

Date: ﬁ”/gwf/

Parent Material: Time::
Slope: Latitude/Northing 06 [2-9 73 AN
Aspect: Longtitude/Easting: 9079726
Permeability: T-R-S:
Drainage: ‘ /
Topographic Position: Vﬁ//{’f}’ Lloar [/ Svieum T o104
Epipedon: . !

Control Texture: ‘ .

Vegetation: < fegrof vl sape, Croeyl, rrosty w/htn)
NOTES:

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
] Depth Clay ) HCI ; C.F. % by Vol
Horizon (inches) Dry* Moist Texture % (grzé;cli:,sss)!ze, (eff) I(:\I(I/T\S (note size)
/ R | sCL | 272 || EGR >
Ao |- , VE | A/ ) Fud|
JBIO | 3/5 L e 5/

¥ vE | < Fé#

2 - N ) ,
( /2* : E)l’*ﬂie( (ev 5@1 ;0/’ Cé’@ﬂf @{{-

3 -
4 -
5 -
6 -
7 -
8 -
e] -

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soit Pedon Description Form



MAP UNIT CL30-B



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

steip:__135M 47 Date: 9 /211

Parent Material: Time:
Slope: O-59 Latitude/Northing _ 062547 Wiy
Aspect: N Longtitude/Easting;_ 9977743 9
Permeability: T-R-S:
Drainage:
Topographic Position:
Epipedon:

Control Texture:
Vegetation: ___{ yp,+¢C , Saq0 Arase
i d [

; § 1 .

NOTES: Cool  salvaw sod _hee 1 o1l pais o bec
40 we Y focky
v 7

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Lol A R AR Y
2 ol - 5}; /?:‘f; e 30 |2 mepk wvE |V @\

s ¢ |20 3,7"L ST /\/ 20y cég%,
. i

5 i

6 i

; i

6 i

o :

* Dry color only required as necessary to-determine epipedon.

n\typing\forms\Soil Pedon Description Form




MAP UNIT SL20



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site-ID: W (QJSM &I\ Date: wa/z,f/:}

Parent Material; Time:
Slope:__ 0~ [0° Latitude/Northing &1 4T &/ ¢ x
Aspect.___ W/ Longtitude/Easting: 40% |5/3 o @‘
Permeability: T-R-S:
Drainage:
Topographic Position: __fagihill  iw Shellpn f}"‘*’ef
Epipedon: :
Control Texture:
Vegetation: glamma ech/~vacea 1)5.‘%555 ;‘Ezﬁ Asrbacon
NOTES: VG' > 5;;&*;%;@{ f?}%} 4{@ éﬁg% {ggfﬁﬁ' ‘?""gﬁe ‘§§§¢§
Thir fewp of Bands wowe  arue] Av  jwicheo  fowee, A G
K o tf*?;éfiwélf?w’
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure - Clay o
Horizon (ilr::slsg;) - Voret Texture C!/? y (Qr%cllz,sss)ize, (}_gf:f; (F\;(I/mNj C.(Er:bté’ ;di

A 10| 6 %}3 SL| Iz | zmeR | M| A LY
A B (a5 | [ ] ]
. R,

20| 22!

* Dry color only required as necessary to determine epipedon.

nityping\forms\Soil Pedon Description Form




- Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

sie D [35M 95 | Date: Is2-15

Parent Material: Time:
Slope:____5-10° Latitude/Northing _0 6/ 4 % T4 v
Aspect: W Longtitude/Easting: 50 &l 2 24 “
Permeability: , T-R-S:
Drainage:
Topographic Position: Tel % e%fﬁi‘ i/j} Orlae@
Epipedon:
Control Texture:
Vegetation: __ /o, .. Dam ceosidl  wbeay

. : Q615017
NoTes: _[35M G2 =S ame q 93 v Steeor bll slope Clo-1 ) 5081337

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

e =R e e R B o O I =
1 /53\ O - 6 {2’;2 Set 2’52 ‘2' MG“‘Q | 94 v @

2 g 6 124 | (é);g St 332 2 MSBC | WE /L/' }5{
S U Avge |rebuda]

. _

. _

‘ :

, _

; -

; _

* Dry color only required as necessary to determine epipedon.

nityping\forms\Soil Pedon Description Form



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID:[ 25/ 62/% Date: ?“52*'{2
Parent Material; Time:
Slope:___ O-10 Latitude/Northing O 6 [ 4 Y45 %
Aspect.____ ot W- A/ Longtitude/Easting: $ 9 Z0 ¥ 7.3 i
Permeability: T-R-S:
Drainage: £
Topographic Position: _74¢ <iye /a’f?éf%‘f%?g fan
Epipedon: ’
Control Texture: )
Vegetation: Silve, Swp  dfamma, clamap it <mar, Frioage/ Saqp , Smoord éﬂm
AN 7 4 o = -

NOTES: S/D/b‘g (’(jgi{}g jx@ féf{;{}é&;

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay 5
Horizon (ilr::c?r?g;) Texture Cc{/ay (grade, size, (}:}% Films C.(Ei)te/: ;); :)OI
Dry* Moist ° Class) (Y/N)

1/{ -
A7

(0fp | LS o , = /
2//5 91y 3/ st | 4| IFep [ME] Y A/o’“f

3 (, - 3‘1"{ (0%‘(% ézm’ '7/‘/s N /L) % 5?‘{

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

sten:_ 1 3oM T4 ate: 17275

Parent Material: Time:
Slope:___ 947 Latitude/Northing _O § /4 940 Crs
Aspect__ W/ WM Longtitude/Easting:_S9 % © 5 %2 Y
Permeability: T-R-S:
Drainage: v
Topographic Position: fﬁfﬁé’iﬁf [ Al E‘ZN
Epipedon:
Control Texture:
Vegetation: cyesy e o ey -q 45§ 5,’{5/%2/ Saqp
J [
< —
NOTES: Samle/ O~ ) 4 3-29
VO siule pulf a5 [Tsmds
i
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth : Clay o HCI . C.F. % by Vol
Horizon (inches) oy o Texture % (Qr%cll:,s Ss)lze, (eff) (F\ET\S (note size)
Z FGp

ol|&| |75 |5 |17 ve | A

| F-m5Bk ; l ,

Ca

A
SRR A R
Clo {46 SClioy | |4 W

B

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




~4
%

Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

<. Site ID: B«SM 76 Date: 7”;273
Parent Material: Time:
Slope: Y Latitude/Northing Qé/ 5053 VM
Aspect: © Longtitude/Easting:_ 9 9%9] 97
Permeability: - T-R-S:
Drainage:
Topographic Position: _/Miv7 {2 Cangns
Epipedon: ,
Control Texture:
Vegetation: _ (/0514w seatt  clhivly
NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay V
. Depth Clay ) HCI : . C.F. % by Vol
Horizon (inches) oy o Texture % (Qr?:cllg,s ss)lze, (eff) F\l(mi (note size)
(/?‘fié cost ,p__[/ = ’:&
14 ol T ey ’V@A/E/\/,\Q
0% y ‘ )
2 [ B |T|-| ] 0 | Eo | 10n | Fspa | ME| Q-
, e (S
s | 7 |-26 N g, G
4 -
5 -
6 -
7 -
8 -
9 -

* Dry color only required as necessary to determine epipedon.

nityping\forms\Soil Pedon Description Form




MAP UNIT SCL22-A



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID: L%«SM 30 Date: 73[0#‘/{
Parent Material: Time:
Slope:__25° Latitude/Northing
Aspect: NE Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position: ___h:[l shpe e ot 55‘7{{
Epipedon: !
Control Texture:
Vegetation: Feg (et fream Whhe i? a4 £399L
NOTES:

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay
. Depth Clay ; HCl : C.F. % by Vol
Horizon (inches) Dy ot | ure % (Qr%‘t’sss)'ze’ (eff 2‘,’;‘,33 (note si);e)o
{O L{@" . » AN
4o l-7 53 |SCL | 257 |3 M Sk | e | A 8,
) % i . §
2 1B | 7 ]| 25 2o | |20 | e |

3 ( Zl‘{-f}'ﬁ \ S'T" \j?

* Dry color only required as necessary to determine epipedon.

ntyping\forms\Soil Pedon Description Form




MAP UNIT SCL22-B



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

ste:_(25M 15 7“”(!”[;’?

Date:
Parent Material: _ Time:
Slope: S-Ip® Latitude/Northing
Aspect: S Longtitude/Easting:
Permeability: T-R-8:
Drainage:
Topographic Position:
Epipedon:
Control Texture:
Vegetation: A rapypd s S5 [)/OM()
T = v
¥ NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth Clay . HCI . C.F. % by Vol
Horizon (inches) Dy ot | e % (9'%0"2; SS)'Ze’ (eff) (F\'('mj (note size)
e | SCL ‘ |
Aol g 3/ 22,0 | Mep | e | N Q
Coaest ¢
b ‘ e | Scf | 22 j
AN E AR PP 4/ Lo | M / %

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




MAP UNIT C16



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID: 335?&4%@& L%é pate:  1-1[-13

Parent Material: Time:
Slope: O° Latitude/Northing
Aspect:____ Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position: ___Top ot Lu#P
Epipedon:

Control Texture:

Vegetation: agacs Chie 7 ) and  sad)
3 :

</
NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay
. Depth Clay . HCI . C.F. % by Vol
Horizon (inches) Dy Vot | o % (grade, o (eff) (F\'('/“,js (note size)
(9 {/zf) cl 19 I 9 1£ “ )

A OIS 3/ | sice | 304 RV N RS}

2 | B 5|6 ‘;}g (L Moy | 2cospe | w ‘/

o | € |I€]-|30% | VE \\5

* Dry color only required as necessary to determine epipedon.

ntyping\forms\Soil Pedon Description Form



MAP UNIT PLOW17



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID: /%5/‘4 50 " Date: 7‘55} 55?

Parent Material: ‘ Time:
Slope:__{? Latitude/Northing
Aspect: \(QL k Longtitude/Easting:
Permeability: f,T—R—S:
Drainage: . . ,
Topographic Position: Fla1 blosd velley ééﬁ ?ﬁé’%ﬁw
Epipedon: Aa i{-{ -

Control Texture:

Vegetation: (j}c’qéj bliesiens We MOefol.
) 7

NOTES: _ Rly weT Soil at dise _of VE.¥ do dbly of 15~

0‘]*{6'(0/*? o Adevice /:% ~liwc 4 (14 Soop v EY
0 of @{ AL Z?af‘ W Aot vt whgy T ligwe as C on 44is ACrs pap
: SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations) j¢ [, <
Color Structure Clay o
Horizon .Deﬁth Texture Ctl,/a y (grade, size, Hgl Films CF. ,(/ > by Vol
(inches) Dry* Moist" o Class) (eff) (Y/N) (note size)

5 (L
or

A Y 1/ 2»/2_,(55 sC SMG’% Ve v \9

B U7 %k 4 [ N e v |

A Clilet | 5, (40 |5C ] BT M|

6 -
7 -
L

* Dry col Iy required as necessary to determine epipedon.

nityping\forms\Soil Pedon Description Form



MAP UNIT LS19



Riley Pass - Full

Profile Description Data Sheet (page 1 of 2)

e

fop of f{;@% was /50 5@@@;’ o

Site ID: /3§M Lf C{ Date: ?"”5@‘”’5 5
Parent Material: Time:
Slope: \& Latitude/Northing
Aspect: By Longtitude/Easting:
Permeability: T-R-S:
Drainage: _
Topographic Position: yallt v LoT8a4
Epipedon:
Control Texture:
Vegetation: ﬁ a8S fe o [:‘;ff)ﬁ?? Ssas
NoTEs: _ Sample/  O-lp & 1p-22
I -
13 SMHE 15 the Same  peotide  fvr shallug A
a4 A~ O- 6 B=6- 16T dom thicke T 4y C vy F7z was dwcre, y w/ gt 7/l
Lot /5» CL 45/SOIL PROFILE DE§CRIPTION (Use NASIS Abbrewatlons) g =
Color Structure Clay
: Depth Clay . HCI . C.F. % by Vol
Horizon (inches) oy | Moist Texture % (Qr%cltsé Ss)lze, (eff) FY”/nr:lj (note size)
o f 2. M ER
PO 0 32 ‘ Vv .;
. (0 ‘ s
2 | B |jo|-]22 L | 227 <5a< A 9
3 C 22| 368 — ST Y L
4 -
5 -
6 -
7 -
8 -
9 -
A * Dry color only required as necessary to determine epipedon
N f%é/v Y4 ow Il Smae ,j<f
n\typlng\forms\Sou Pedon Description Form } D/w*g § {“:Gjéi

G fwa@ A=o6 B (R20, (2034~



MAP UNIT LS10



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

site ID: _[.3 sm 47 Date: ?V'f/j -/3
Parent Material;___S g 57948 Time:
Slope:__ 5 -{5° S Latitude/Northing
Aspect: Longtitude/Easting:
Permeability: T-R-S:
Drainage:
Topographic Position: LIt 54
Epipedon:
Control Texture:
Vegetation: 5m0e4 Y é'ff&fg Cvey 3 hick )

NOTES: A Aorﬁfm,« é@fﬁfw’g *;“%.}efff@r Moy e ‘;{{f@&%

3smbo mish yo 4435
[ocay ‘an/ a5 Bl 5?5{}»’«?55 fece 555}’%’?” nd prwe ?f&f;ﬁ
SO".. PROFILE DESCRIPTION (Use NASIS Abbreviations)
Horizon (i[r?::aﬁg;) Dry* - Moist Texture Ci/fy (gf%g;sj?e, ‘ g% (FC\E% C.([;;’:/g ;3;:)0'
A oo /O;Z Seofagn | CEER g | O
: [Blc 0|4 ws |5 |7 sT| V|8
3 ]
4 _
5 )
6 ]
7 -
8 )
9 )

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




MAP UNIT PLOW35



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID: /3 5/\4 5{ Date: 7“/0’ /3
Parent Material: Time:
Slope:_ [~8° W -wmW/ Latitude/Northing
Aspect: Longtitude/Easting:
Permeability: T-R-S:
Drainage: ) ,
Topographic Position: ___{ feo_Meafp i~ é(,@ od L valloy 5” Ui faq
Epipedon: ’
Control Texture:
Vegetation: (resie/ Wi Sas@
& -t
NOTES:
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color ; Structure Clay o
Horizon (ig(fﬁg;) Dy oret Texture Cc,lzly (Qr%cli:; ss)ize, 2% El(l/rr’:'? C‘(E'oh/;’ IS:?;QI)OI

| B9 G |5 | 15y | Mg | WE

B
R
Nl AR &

e T T

Z\?

‘1€ Mol >t 305 | M

5 -
| i ) e
9 ] ﬁ

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



a5

Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID: /55/1’? 52‘

Parent Material:

Slope: 2-459
Aspect___ WA~ Vi)
Permeability:
Drainage:
Topographic Position: vall e bufom

Epipedon: il

Control Texture: )

Vegetation: Rye (4

7 J

Date: 0}““!0‘?' f:f

Time:

Latitude/Northing 12081 77 44
Longtitude/Easting/5 50 7 Z1%3

/TAd

T-R-S:

Lx

,1 ) vordf

ﬁ 5105?4[ Y L‘\Qg%’“

‘?) SM 53(’ é“?j}iéﬁ @fﬁ qésj /%igg gvesr ‘59&'0;31 lo2, gfﬁ

NOTES:
wW/54/ clsy_ Mar Jeclihel Lurile . Bod " howeos, Coluvare
& oA culd s‘{;(:%e/ Wm,-/o‘/ ;7? ' G&ﬁﬁf! Selboar %);{?&A‘fj»:f 94
A g 7
SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)
Color Structure Clay '
. Depth Cl . HCI . C.F. % by Vol
Horizon (inches) Dry* Moist Texture t’/ily (grﬁz’sss)lze' (eff) l(:\'(mﬁ (note si);e)
] wip | Sicl M MGR
A 101 3k 3 Bl %
X e |5C 5O | m vE | Y |-2.7 9
B3 | 2k W (o Sek :
3 . i ) {} ﬂ(/\)‘ \
oA R ScL | 20 . |
( 5(% L{’O e ’g{/aa 3 ST . &\

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form




SOIL PROFILES NOT WITHIN
SOIL BORROW MAP UNITS (USFS)



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

sitelp: _[(2.5M 3/ e Date: __ 110 /5
Parent Material: Time:
Slope:____ 979 Latitude/Northing
Aspect: ! Longtitude/Easting:
© Permeability: T-R-S:
Drainage:
Topographic Position:
Epipedon:

Control Texture:
Vegetation: _,

NOTES: §fg§{*ﬁ“é£{f>f Lescoo  SPisg Saq@  BM3T bag we d51ncs [ ent Jaaeces AR o
</ 5. 4% agf‘;%e’gsy?’( 297093y} . all asest  der

- - - y 5 - . B4 %
% Sty A M & X dsi aes  boclon oy 90w [0 Cloge )

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations) 0)-j0’ & Jo-)47

Color Structure Clay ¢
Horizon (ilr?sr?;g) Texture Col/ay (grade, size, g% . Films i C'(';;):/g :i);:)d
Dry* Moist ° Class) (Y/N)

EV IS
A Bal] [ e e [ ] ] .

BL 144 '(f;,g‘ SLo|1gy ST

A oy | TEE e |z PR v w |

5 ' 5/?,/@59}4, SHp Jege e A S
dias4 4546 awple/
7 - v - iy

A’éz.é?f;?{' (Y Samp %}’(’fﬁ To, ifi;@?}%

8 ) i ﬁf&%

* Dry color only required as necessary to determine epipedon.
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Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

site ID: _[59M 66 Date: __ 911§
Parent Material:_ (o [{L¥ 0 i Time:
Slope: 5-20" 5‘@5@5 “"’“5&:{5 Latitude/Northing
Aspect: F asy ) Longtitude/Easting:
Permeability: T-R-8:
Drainage:
Topographic Position: ___7¢¢ Slopl
Epipedon:
Control Texture:
Vegetation: Qiamed, Sdae, fequs  Alvesyea
T 7 7 7
; W 2 ; 4 f
NOTES: bra  landslde P whle 7 i a vfle) o clogs ia

(

~J lieqvy” C}Gs; Sl
7

T

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay
. Depth Clay ‘ HCl ‘ C.F. % by Vol
Horizon (inches) Dry* Moist Texture % (gr%c:ae,sss)lze, (eff) F\'(I/TS (note size)
) { ¢ 2 / L7 ‘
Vlag o |- o | o | By |t PC sk SST’ ( i
6 /3 CER - cofpla
2 -
= R
- N
] - \\

Z \
4 | Vo mts A

) B ( (‘\\‘ Vl P\%Q\}((eﬁ

N
IR N i

* Dry color only required as necessary to determine epipedon.
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Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID: /35/\’1 6% Date: q“’éﬂ!}?

Parent Material: Time: _{ 7. 4%
Slope:___[5° Latitude/Northing _(J& 2 DD 2
Aspect__ 5 — qw/ Longtitude/Easting;_ S0 7 4 3 79
Permeability: T-R-S:
Drainage:
Topographic Position: s;Je Slope
Epipedon: i
Control Texture:
Vegetation: _.___B/,¢ Syen, 4]

vores: VO F‘%?’a af [ dd~ . Spase 7w

(2 5M 69 5 smls, spl % 207 70 (,é;wwm

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure ' Clay
Horizon (igceﬁég) Texture C!/a v (grade, size, 2% Films C'(E'O:é’ :}; Vol
Dry* Moist o Class) , (YIN) e)

Ao e (s MR | v | R

R VARIE TS e N |

er %{ng “gfg/

3 C/ % Zé* | \\ ﬁT J/ Somc [9cks

* Dry color only required as necessary to determine epipedon.

n\typing\forms\Soil Pedon Description Form



Riley Pass - Full Profile Description Data Sheet (page 1 of 2)

Site ID: ’394 70 Date: ‘?* ?‘7’ )3

Parent Material: Time: _[ 7. 08
Slope:_1}° Latitude/Northing _$2766/5". 40 N 5
Aspect.___p/f Longtitude/Easting: 6/ 97 [ Z . ¢4 £ “
Permeability: , T-R-S:
Drainage: '
Topographic Position: __4ex7le 5/{&2 Ned  d[a45p
Epipedon: )
Control Texture: $a4C 44 ~
Vegetation:

NoTES: it had (ired  Zoveal wekes  lesr aidr sodl S aneisT

SOIL PROFILE DESCRIPTION (Use NASIS Abbreviations)

Color Structure Clay o
Horizon (EE;?;};) T} Texture Col/ay (grade, size, 2% Fllms, C.(Ir:;Jt{: ;3;‘;/)01
Dry* Moist ° Class) (Y/N)

R ok, | S e MF R
O i [/ Jf{{:{g 9 &j/{ SC’ L’LZ/; Mo GEEK ®\ /\/ \&
3/u LS |8 { ‘ | i

50|+ o b J/ \’

MDD
e
Sy
(=]
s
PN

* Dry color only required as necessary to determine epipedon.

V n\typing\forms\Soil Pedon Description Form



APPENDIX C

LABORATORY ANALYTICAL REPORTS



Pace Analytical Services, Inc.

ace Analytical w0 8 26 e
www.pacelabs.com Billings, MT 591014549
(406)254-7226
May 29, 2013
Jeffrey Rice

Tetra Tech, Inc.
PO Box 30615
Billings, MT 59107

RE: Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Dear Jeffrey Rice:

Enclosed are the analytical results for sample(s) received by the laboratory on May 07, 2013. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Samantha Rupe

samantha.rupe@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 80




ace Analytical

www.pacelabs.com

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN0O0064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification IDs
602 South 25th Street, Billings, MT 59101
EPA Region 8 Certification #: 8TMS-Q
Idaho Certification #: MT00012
Montana Certification #: MT CERT0040

Montana Certification #: MT CERT0092
Nebraska Certification #: Pace
Nevada Certification #: MN_00064
New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MNO0064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

NVLAP Certification #: 101292-0
Minnesota Dept of Health Certification #: 030-999-442
Washington Department of Ecology #: C993

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 80



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Project: 114-551083 Riley Pass

Pace Project No.: 10227774

Lab ID Sample ID Matrix Date Collected Date Received
10227774001 SMO01 0-11" Solid 04/30/13 00:00 05/07/13 12:45
10227774002 SMO01 19-31" Solid 04/30/13 00:00 05/07/13 12:45
10227774003 SMO02 9-18" Solid 04/30/13 00:00 05/07/13 12:45
10227774004 SMO02 18-31" Solid 04/30/13 00:00 05/07/13 12:45
10227774005 SM11 9-21" Solid 05/01/13 00:00 05/07/13 12:45
10227774006 SM11 21-33" Solid 05/01/13 00:00 05/07/13 12:45
10227774007 SM12 7-19" Solid 05/01/13 00:00 05/07/13 12:45
10227774008 SM12 19-31" Solid 05/01/13 00:00 05/07/13 12:45
10227774009 SM13 0-8" Solid 05/01/13 00:00 05/07/13 12:45
10227774010 SM13 19-27" Solid 05/01/13 00:00 05/07/13 12:45
10227774011 SM14 0-9" Solid 05/01/13 00:00 05/07/13 12:45
10227774012 SM14 9-19" Solid 05/01/13 00:00 05/07/13 12:45
10227774013 SM10 0-9" Solid 05/01/13 00:00 05/07/13 12:45
10227774014 SM10 9-21" Solid 05/01/13 00:00 05/07/13 12:45
10227774015 SM19 7-22" Solid 05/01/13 00:00 05/07/13 12:45
10227774016 SM23 0-8" Solid 05/02/13 00:00 05/07/13 12:45
10227774017 SM23 8-20" Solid 05/02/13 00:00 05/07/13 12:45
10227774018 SM23 20-28" Solid 05/02/13 00:00 05/07/13 12:45
10227774019 DA04 9-29" Solid 04/30/13 00:00 05/07/13 12:45
10227774020 DA10 6-20" Solid 05/01/13 00:00 05/07/13 12:45
10227774021 DA12 14-24" Solid 05/01/13 00:00 05/07/13 12:45
10227774022 DA13 9-18" Solid 05/01/13 00:00 05/07/13 12:45
10227774023 DA13 18-40" Solid 05/01/13 00:00 05/07/13 12:45
10227774024 DA15 0-9" Solid 05/01/13 00:00 05/07/13 12:45
10227774025 DA15 8-14" Solid 05/01/13 00:00 05/07/13 12:45
10227774026 DA15 14-44" Solid 05/01/13 00:00 05/07/13 12:45
10227774027 DA17 8-28" Solid 05/01/13 00:00 05/07/13 12:45
10227774028 DA25 17-26" Solid 05/01/13 00:00 05/07/13 12:45
10227774029 DA25 29-40" Solid 05/01/13 00:00 05/07/13 12:45
10227774030 JRO1 0-8" Solid 05/01/13 00:00 05/07/13 12:45
10227774031 JRO1 8-16" Solid 05/01/13 00:00 05/07/13 12:45
10227774032 JRO1 16-24" Solid 05/01/13 00:00 05/07/13 12:45
10227774033 JRO1 24-40" Solid 05/01/13 00:00 05/07/13 12:45
10227774034 JRO1 40-60" Solid 05/01/13 00:00 05/07/13 12:45
10227774035 JR0O2 0-9" Solid 05/01/13 00:00 05/07/13 12:45
10227774036 JR02 9-20" Solid 05/01/13 00:00 05/07/13 12:45
10227774037 JR02 20-34" Solid 05/01/13 00:00 05/07/13 12:45

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 80



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Project: 114-551083 Riley Pass

Pace Project No.: 10227774

Lab ID Sample ID Matrix Date Collected Date Received
10227774038 JR0O3 4-12" Solid 05/01/13 00:00 05/07/13 12:45
10227774039 JR0O3 12-20" Solid 05/01/13 00:00 05/07/13 12:45
10227774040 JR03 20-30" Solid 05/01/13 00:00 05/07/13 12:45
10227774041 JRO3 30-40" Solid 05/01/13 00:00 05/07/13 12:45
10227774042 JRO4 14-24" Solid 05/01/13 00:00 05/07/13 12:45
10227774043 JR04 24-40" Solid 05/01/13 00:00 05/07/13 12:45

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Project: 114-551083 Riley Pass
Pace Project No.: 10227774
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
10227774001 SMO01 0-11" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774002 SMO01 19-31" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774003 SMO02 9-18" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774004 SMO02 18-31" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774005 SM11 9-21" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774006 SM11 21-33" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774007 SM12 7-19" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774008 SM12 19-31" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

K www.pacelabs.com Billings, MT 591014549
(406)254-7226

SAMPLE ANALYTE COUNT

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774009 SM13 0-8" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774010 SM13 19-27" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774011 SM14 0-9" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774012 SM14 9-19" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774013 SM10 0-9" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774014 SM10 9-21" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774015 SM19 7-22" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 6 of 80



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Project: 114-551083 Riley Pass
Pace Project No.: 10227774
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
ASA10-3.3 Cs1 1 PASI-MT
10227774016 SM23 0-8" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774017 SM23 8-20" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774018 SM23 20-28" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774019 DA04 9-29" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774020 DA10 6-20" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774021 DA12 14-24" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774022 DA13 9-18" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774023 DA13 18-40" EPA 6010 IP 5 PASI-M

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

> www.pacelabs.com Billings, MT 591014549
(406)254-7226
SAMPLE ANALYTE COUNT

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory

EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774024 DA15 0-9" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774025 DA15 8-14" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774026 DA15 14-44" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774027 DA17 8-28" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774028 DA25 17-26" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774029 DA25 29-40" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774030 JRO1 0-8" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 8 of 80



Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

> www.pacelabs.com Billings, MT 591014549
(406)254-7226
SAMPLE ANALYTE COUNT

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774031 JRO1 8-16" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774032 JRO1 16-24" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774033 JRO1 24-40" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774034 JRO1 40-60" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774035 JR0O2 0-9" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774036 JR02 9-20" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT
10227774037 JRO02 20-34" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 4 PASI-MT

ASA10-3.3 Cs1 1 PASI-MT

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 9 of 80



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Project: 114-551083 Riley Pass
Pace Project No.: 10227774
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
10227774038 JR0O3 4-12" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774039 JR03 12-20" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774040 JRO03 20-30" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod WT1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774041 JRO03 30-40" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod Cs1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774042 JR04 14-24" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod Cs1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT
10227774043 JR04 24-40" EPA 6010 IP 5 PASI-M
EPA 6010 IP 4 PASI-M
USDA 21A Cs1 1 PASI-MT
ASA 15-5 mod Cs1 4 PASI-MT
ASA10-3.3 Cs1 1 PASI-MT

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 10 of 80



ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Method: EPA 6010
Description: 6010 MET ICP
Client: Tetra Tech, Inc. - MT
Date: May 29, 2013

General Information:
43 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 11 of 80



ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Method: EPA 6010

Description: Sodium Adsorption Ratio, ICP
Client: Tetra Tech, Inc. - MT

Date: May 29, 2013

General Information:
43 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Method: USDA 21A
Description: USDA 21A pH
Client: Tetra Tech, Inc. - MT
Date: May 29, 2013

General Information:
43 samples were analyzed for USDA 21A. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Method: ASA 15-5 mod
Description: PSA Percent Sand,Silt,Clay
Client: Tetra Tech, Inc. - MT

Date: May 29, 2013

General Information:

43 samples were analyzed for ASA 15-5 mod. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Method: ASA 10-3.3

Description: ASA10-3.3 Specific Conductance
Client: Tetra Tech, Inc. - MT

Date: May 29, 2013

General Information:

43 samples were analyzed for ASA 10-3.3. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 15 of 80



ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SMO01 0-11"

Lab ID: 10227774001

Results reported on a "wet-weight" basis

Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 11.0 mg/kg 3.8 0.63 5 05/24/13 16:44 05/26/13 16:08 7440-38-2
Cadmium <0.28 mg/kg 0.57 0.28 5 05/24/13 16:44 05/26/13 16:08 7440-43-9
Copper 9.2 mg/kg 1.9 0.21 5 05/24/13 16:44 05/26/13 16:08 7440-50-8
Lead 12.9 mg/kg 3.8 0.27 5 05/24/13 16:44 05/26/13 16:08 7439-92-1
Zinc 38.4 mg/kg 3.8 1.2 5 05/24/13 16:44 05/26/13 16:08 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.3 meqg/L 0.50 0.25 10 05/27/13 12:14 7440-70-2
Magnesium saturated paste 0.83 meq/L 0.80 0.40 10 05/27/13 12:14 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 12:14
Sodium saturated paste 0.53 meq/L 0.40 0.20 10 05/27/13 12:14 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 6.0 Std. Units 0.10 0.050 1 05/14/13 08:44
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 17.5 % (wiw) 0.10 1 05/14/13 17:12
Percent Sand 57.5 % (w/w) 0.10 1 05/14/13 17:12
Percent Silt 25.0 % (w/w) 0.10 1 05/14/13 17:12
Texture sandy 1 05/14/13 17:12

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.29 mmhos/cm 0.010 0.0050 1 05/20/13 09:33

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SMO01 19-31"

Lab ID: 10227774002

Results reported on a "wet-weight" basis

Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 14.2 mg/kg 4.1 0.69 5 05/24/13 16:44 05/26/13 16:28 7440-38-2
Cadmium 0.33J mg/kg 0.62 0.31 5 05/24/13 16:44 05/26/13 16:28 7440-43-9
Copper 13.6 mg/kg 21 0.23 5 05/24/13 16:44 05/26/13 16:28 7440-50-8
Lead 15.7 mg/kg 4.1 0.30 5 05/24/13 16:44 05/26/13 16:28 7439-92-1
Zinc 44.1 mg/kg 4.1 1.3 5 05/24/13 16:44 05/26/13 16:28 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.4 meqg/L 0.50 0.25 10 05/27/13 12:19 7440-70-2
Magnesium saturated paste 1.7 meg/L 0.80 0.40 10 05/27/13 12:19 7439-95-4
Sodium Adsorption Ratio 1.9 1.7 0.85 10 05/27/13 12:19
Sodium saturated paste 2.4 meg/L 0.40 0.20 10 05/27/13 12:19 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.9 Std. Units 0.10 0.050 1 05/14/13 08:47
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 35.0 % (w/w) 0.10 1 05/14/13 17:23
Percent Sand 37.5 % (w/w) 0.10 1 05/14/13 17:23
Percent Silt 27.5 % (w/w) 0.10 1 05/14/13 17:23
Texture clay loam 1 05/14/13 17:23
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.61 mmhos/cm 0.010 0.0050 1 05/20/13 09:36

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM02 9-18"

Lab ID: 10227774003

Results reported on a "wet-weight" basis

Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 16.9 mg/kg 3.7 0.62 5 05/24/13 16:44 05/26/13 16:35 7440-38-2
Cadmium <0.28 mg/kg 0.56 0.28 5 05/24/13 16:44 05/26/13 16:35 7440-43-9
Copper 9.9 mg/kg 1.9 0.21 5 05/24/13 16:44 05/26/13 16:35 7440-50-8
Lead 12.1 mg/kg 3.7 0.27 5 05/24/13 16:44 05/26/13 16:35 7439-92-1
Zinc 34.8 mg/kg 3.7 1.2 5 05/24/13 16:44 05/26/13 16:35 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.2 meg/L 0.50 0.25 10 05/27/13 12:28 7440-70-2
Magnesium saturated paste 0.88 meq/L 0.80 0.40 10 05/27/13 12:28 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 12:28
Sodium saturated paste 0.44 meq/L 0.40 0.20 10 05/27/13 12:28 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.6 Std. Units 0.10 0.050 1 05/14/13 12:11
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 27.5 % (w/w) 0.10 1 05/14/13 17:33
Percent Sand 45.0 % (w/w) 0.10 1 05/14/13 17:33
Percent Silt 27.5 % (w/w) 0.10 1 05/14/13 17:33
Texture clay loam 1 05/14/13 17:33
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.38 mmhos/cm 0.010 0.0050 1 05/20/13 09:42

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM02 18-31"

Lab ID: 10227774004

Results reported on a "wet-weight" basis

Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 12.2 mg/kg 4.2 0.70 5  05/24/13 16:44 05/26/13 16:42 7440-38-2
Cadmium <0.31 mg/kg 0.63 0.31 5  05/24/13 16:44 05/26/13 16:42 7440-43-9
Copper 8.5 mg/kg 21 0.23 5  05/24/13 16:44 05/26/13 16:42 7440-50-8
Lead 10.5 mg/kg 4.2 0.30 5  05/24/13 16:44 05/26/13 16:42 7439-92-1
Zinc 35.3 mg/kg 4.2 1.3 5  05/24/13 16:44 05/26/13 16:42 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.7 meg/L 0.50 0.25 10 05/27/13 12:33 7440-70-2
Magnesium saturated paste 1.9 meqg/L 0.80 0.40 10 05/27/13 12:33 7439-95-4
Sodium Adsorption Ratio 4.3 1.7 0.85 10 05/27/13 12:33
Sodium saturated paste 5.8 meg/L 0.40 0.20 10 05/27/13 12:33 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.0 Std. Units 0.10 0.050 1 05/14/13 12:13
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 22.5 % (w/w) 0.10 1 05/14/13 17:37
Percent Sand 50.0 % (w/w) 0.10 1 05/14/13 17:37
Percent Silt 27.5 % (w/w) 0.10 1 05/14/13 17:37
Texture sandy 1 05/14/13 17:37

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 1.0 mmhos/cm 0.010 0.0050 1 05/20/13 09:44

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM11 9-21"

Lab ID: 10227774005

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 20.5 mg/kg 34 0.57 5 05/24/13 16:44 05/26/13 16:49 7440-38-2
Cadmium 0.33J mg/kg 0.51 0.26 5 05/24/13 16:44 05/26/13 16:49 7440-43-9
Copper 8.1 mg/kg 17 0.19 5 05/24/13 16:44 05/26/13 16:49 7440-50-8
Lead 11.3 mg/kg 34 0.25 5 05/24/13 16:44 05/26/13 16:49 7439-92-1
Zinc 45.6 mgl/kg 34 11 5 05/24/13 16:44 05/26/13 16:49 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.2 meg/L 0.50 0.25 10 05/27/13 12:38 7440-70-2
Magnesium saturated paste 1.6 meqg/L 0.80 0.40 10 05/27/13 12:38 7439-95-4
Sodium Adsorption Ratio 7.3 1.7 0.85 10 05/27/13 12:38
Sodium saturated paste 10.1 meq/L 0.40 0.20 10 05/27/13 12:38 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.6 Std. Units 0.10 0.050 1 05/14/13 12:15
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 25.0 % (w/w) 0.10 1 05/14/13 17:41
Percent Sand 52.5 % (w/w) 0.10 1 05/14/13 17:41
Percent Silt 22.5 % (w/w) 0.10 1 05/14/13 17:41
Texture sandy 1 05/14/13 17:41

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 1.0 mmhos/cm 0.010 0.0050 1 05/22/13 13:18

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 20 of 80



ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM11 21-33"

Lab ID: 10227774006

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 30.5 mg/kg 4.1 0.69 5 05/24/13 16:44 05/26/13 17:03 7440-38-2
Cadmium 0.453 mg/kg 0.62 0.31 5 05/24/13 16:44 05/26/13 17:03 7440-43-9
Copper 7.6 mg/kg 21 0.23 5 05/24/13 16:44 05/26/13 17:03 7440-50-8
Lead 9.7 mgl/kg 4.1 0.30 5 05/24/13 16:44 05/26/13 17:03 7439-92-1
Zinc 38.3 mg/kg 4.1 1.3 5 05/24/13 16:44 05/26/13 17:03 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.6 meqg/L 0.50 0.25 10 05/27/13 12:42 7440-70-2
Magnesium saturated paste 0.95 meq/L 0.80 0.40 10 05/27/13 12:42 7439-95-4
Sodium Adsorption Ratio 8.0 1.7 0.85 10 05/27/13 12:42
Sodium saturated paste 9.1 meg/L 0.40 0.20 10 05/27/13 12:42 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.2 Std. Units 0.10 0.050 1 05/14/13 12:19
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 20.0 % (w/w) 0.10 1 05/14/13 17:45
Percent Sand 62.5 % (w/w) 0.10 1 05/14/13 17:45
Percent Silt 17.5 % (wiw) 0.10 1 05/14/13 17:45
Texture sandy 1 05/14/13 17:45

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.95 mmhos/cm 0.010 0.0050 1 05/22/13 13:19

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM12 7-19"

Lab ID: 10227774007

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 8.1 mg/kg 34 0.56 5 05/24/13 16:44 05/26/13 17:10 7440-38-2
Cadmium 0.27J mg/kg 0.51 0.25 5 05/24/13 16:44 05/26/13 17:10 7440-43-9
Copper 13.0 mg/kg 17 0.19 5 05/24/13 16:44 05/26/13 17:10 7440-50-8
Lead 15.2 mg/kg 34 0.24 5 05/24/13 16:44 05/26/13 17:10 7439-92-1
Zinc 54.2 mgl/kg 34 1.0 5 05/24/13 16:44 05/26/13 17:10 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.3 meg/L 0.50 0.25 10 05/27/13 13:00 7440-70-2
Magnesium saturated paste 1.8 meqg/L 0.80 0.40 10 05/27/13 13:00 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 13:00
Sodium saturated paste 0.86 meq/L 0.40 0.20 10 05/27/13 13:00 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 6.7 Std. Units 0.10 0.050 1 05/14/13 12:21
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 12.5 % (wiw) 0.10 1 05/14/13 17:49
Percent Sand 27.5 % (w/w) 0.10 1 05/14/13 17:49
Percent Silt 60.0 % (w/w) 0.10 1 05/14/13 17:49
Texture silt loam 1 05/14/13 17:49
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.54 mmhos/cm 0.010 0.0050 1 05/20/13 09:47

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM12 19-31"

Lab ID: 10227774008

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 7.7 mg/kg 3.7 0.62 5  05/24/13 16:44 05/26/13 17:17 7440-38-2
Cadmium <0.28 mg/kg 0.56 0.28 5  05/24/13 16:44 05/26/13 17:17 7440-43-9
Copper 19.0 mg/kg 1.9 0.21 5  05/24/13 16:44 05/26/13 17:17 7440-50-8
Lead 19.0 mg/kg 3.7 0.27 5  05/24/13 16:44 05/26/13 17:17 7439-92-1
Zinc 60.3 mg/kg 3.7 1.2 5  05/24/13 16:44 05/26/13 17:17 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.4 meqg/L 0.50 0.25 10 05/27/13 13:05 7440-70-2
Magnesium saturated paste 1.3 meqg/L 0.80 0.40 10 05/27/13 13:05 7439-95-4
Sodium Adsorption Ratio 121 1.7 0.85 10 05/27/13 13:05
Sodium saturated paste 14.0 meq/L 0.40 0.20 10 05/27/13 13:05 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.8 Std. Units 0.10 0.050 1 05/14/13 12:23
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 32.5 % (w/w) 0.10 1 05/14/13 17:55
Percent Sand 40.0 % (w/w) 0.10 1 05/14/13 17:55
Percent Silt 27.5 % (w/w) 0.10 1 05/14/13 17:55
Texture clay loam 1 05/14/13 17:55
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 1.3 mmhos/cm 0.010 0.0050 1 05/22/13 13:23

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM13 0-8"

Lab ID: 10227774009

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 9.6 mg/kg 4.4 0.73 5 05/24/13 16:44 05/26/13 17:24 7440-38-2
Cadmium <0.33 mg/kg 0.66 0.33 5 05/24/13 16:44 05/26/13 17:24 7440-43-9
Copper 6.5 mg/kg 2.2 0.25 5 05/24/13 16:44 05/26/13 17:24 7440-50-8
Lead 9.7 mgl/kg 4.4 0.32 5 05/24/13 16:44 05/26/13 17:24 7439-92-1
Zinc 39.3 mg/kg 4.4 14 5 05/24/13 16:44 05/26/13 17:24 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.0 meg/L 0.50 0.25 10 05/27/13 13:10 7440-70-2
Magnesium saturated paste 1.3 meqg/L 0.80 0.40 10 05/27/13 13:10 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 13:10
Sodium saturated paste 0.45 meq/L 0.40 0.20 10 05/27/13 13:10 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 5.5 Std. Units 0.10 0.050 1 05/14/13 12:25
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 12.5 % (wiw) 0.10 1 05/14/13 18:01
Percent Sand 57.5 % (w/w) 0.10 1 05/14/13 18:01
Percent Silt 30.0 % (w/w) 0.10 1 05/14/13 18:01
Texture sandy 1 05/14/13 18:01

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.56 mmhos/cm 0.010 0.0050 1 05/20/13 09:53

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM13 19-27"

Lab ID: 10227774010

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 9.6 mg/kg 4.3 0.71 5 05/24/13 16:44 05/26/13 17:31 7440-38-2
Cadmium <0.32 mg/kg 0.64 0.32 5 05/24/13 16:44 05/26/13 17:31 7440-43-9
Copper 6.8 mg/kg 21 0.24 5 05/24/13 16:44 05/26/13 17:31 7440-50-8
Lead 10.9 mg/kg 4.3 0.31 5 05/24/13 16:44 05/26/13 17:31 7439-92-1
Zinc 38.5 mg/kg 4.3 1.3 5 05/24/13 16:44 05/26/13 17:31 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 0.74 meq/L 0.50 0.25 10 05/27/13 13:14 7440-70-2
Magnesium saturated paste 0.52J meq/L 0.80 0.40 10 05/27/13 13:14 7439-95-4
Sodium Adsorption Ratio 6.1 1.7 0.85 10 05/27/13 13:14
Sodium saturated paste 4.8 meq/L 0.40 0.20 10 05/27/13 13:14 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 6.8 Std. Units 0.10 0.050 1 05/14/13 12:27
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 15.0 % (wiw) 0.10 1 05/14/13 18:06
Percent Sand 50.0 % (w/w) 0.10 1 05/14/13 18:06
Percent Silt 35.0 % (w/w) 0.10 1 05/14/13 18:06
Texture loam 1 05/14/13 18:06
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.83 mmhos/cm 0.010 0.0050 1 05/22/13 13:24

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM14 0-9"

Lab ID: 10227774011

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 26.4 mgl/kg 4.2 0.71 5 05/24/13 16:44 05/26/13 17:38 7440-38-2
Cadmium 0.40J mg/kg 0.64 0.32 5 05/24/13 16:44 05/26/13 17:38 7440-43-9
Copper 8.3 mg/kg 21 0.24 5 05/24/13 16:44 05/26/13 17:38 7440-50-8
Lead 12.8 mg/kg 4.2 0.31 5 05/24/13 16:44 05/26/13 17:38 7439-92-1
Zinc 45.7 mgl/kg 4.2 1.3 5 05/24/13 16:44 05/26/13 17:38 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.6 meqg/L 0.50 0.25 10 05/27/13 13:19 7440-70-2
Magnesium saturated paste 1.1 meg/L 0.80 0.40 10 05/27/13 13:19 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 13:19
Sodium saturated paste 0.76 meq/L 0.40 0.20 10 05/27/13 13:19 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 6.3 Std. Units 0.10 0.050 1 05/14/13 12:28
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 22.5 % (w/w) 0.10 1 05/14/13 18:11
Percent Sand 42.5 % (w/w) 0.10 1 05/14/13 18:11
Percent Silt 35.0 % (w/w) 0.10 1 05/14/13 18:11
Texture loam 1 05/14/13 18:11
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.36 mmhos/cm 0.010 0.0050 1 05/20/13 09:55

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM14 9-19"

Lab ID: 10227774012

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 24.7 mglkg 3.9 0.65 5 05/24/13 16:44 05/26/13 17:44 7440-38-2
Cadmium 0.413 mg/kg 0.59 0.29 5 05/24/13 16:44 05/26/13 17:44 7440-43-9
Copper 8.7 mg/kg 2.0 0.22 5 05/24/13 16:44 05/26/13 17:44 7440-50-8
Lead 11.2 mg/kg 3.9 0.28 5 05/24/13 16:44 05/26/13 17:44 7439-92-1
Zinc 42.6 mg/kg 3.9 1.2 5 05/24/13 16:44 05/26/13 17:44 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.7 meg/L 0.50 0.25 10 05/27/13 13:24 7440-70-2
Magnesium saturated paste 2.2 meg/L 0.80 0.40 10 05/27/13 13:24 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 13:24
Sodium saturated paste 1.0 meg/L 0.40 0.20 10 05/27/13 13:24 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 6.7 Std. Units 0.10 0.050 1 05/14/13 12:31
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 17.5 % (wiw) 0.10 1 05/14/13 18:15
Percent Sand 55.0 % (w/w) 0.10 1 05/14/13 18:15
Percent Silt 27.5 % (w/w) 0.10 1 05/14/13 18:15
Texture sandy 1 05/14/13 18:15

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.65 mmhos/cm 0.010 0.0050 1 05/20/13 09:58

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM10 0-9"

Lab ID: 10227774013

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 15.3 mg/kg 3.7 0.62 5 05/24/13 16:44 05/26/13 17:51 7440-38-2
Cadmium <0.28 mg/kg 0.56 0.28 5 05/24/13 16:44 05/26/13 17:51 7440-43-9
Copper 5.6 mg/kg 1.9 0.21 5 05/24/13 16:44 05/26/13 17:51 7440-50-8
Lead 9.0 mg/kg 3.7 0.27 5 05/24/13 16:44 05/26/13 17:51 7439-92-1
Zinc 32.0 mg/kg 3.7 1.2 5 05/24/13 16:44 05/26/13 17:51 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.1 meg/L 0.50 0.25 10 05/27/13 13:33 7440-70-2
Magnesium saturated paste 0.79J meq/L 0.80 0.40 10 05/27/13 13:33 7439-95-4
Sodium Adsorption Ratio 25 1.7 0.85 10 05/27/13 13:33
Sodium saturated paste 2.4 meg/L 0.40 0.20 10 05/27/13 13:33 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 5.4 Std. Units 0.10 0.050 1 05/14/13 12:46
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 12.5 % (wiw) 0.10 1 05/14/13 18:23
Percent Sand 60.0 % (w/w) 0.10 1 05/14/13 18:23
Percent Silt 27.5 % (w/w) 0.10 1 05/14/13 18:23
Texture sandy 1 05/14/13 18:23

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.52 mmhos/cm 0.010 0.0050 1 05/20/13 10:03

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM10 9-21"

Lab ID: 10227774014

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 26.2 mg/kg 4.3 0.72 5 05/24/13 16:44 05/26/13 17:58 7440-38-2
Cadmium 0.413 mg/kg 0.65 0.32 5 05/24/13 16:44 05/26/13 17:58 7440-43-9
Copper 9.3 mg/kg 2.2 0.24 5 05/24/13 16:44 05/26/13 17:58 7440-50-8
Lead 13.5 mg/kg 4.3 0.31 5 05/24/13 16:44 05/26/13 17:58 7439-92-1
Zinc 55.3 mg/kg 4.3 1.3 5 05/24/13 16:44 05/26/13 17:58 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 0.86 meq/L 0.50 0.25 10 05/27/13 13:47 7440-70-2
Magnesium saturated paste 0.48J meq/L 0.80 0.40 10 05/27/13 13:47 7439-95-4
Sodium Adsorption Ratio 5.0 1.7 0.85 10 05/27/13 13:47
Sodium saturated paste 4.1 meq/L 0.40 0.20 10 05/27/13 13:47 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.2 Std. Units 0.10 0.050 1 05/14/13 12:48
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 22.5 % (w/w) 0.10 1 05/14/13 18:28
Percent Sand 65.0 % (w/w) 0.10 1 05/14/13 18:28
Percent Silt 12.5 % (wiw) 0.10 1 05/14/13 18:28
Texture sandy 1 05/14/13 18:28

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.44 mmhos/cm 0.010 0.0050 1 05/22/13 13:25

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM19 7-22"

Lab ID: 10227774015

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 26.3 mg/kg 3.9 0.65 5 05/24/13 16:44 05/26/13 18:13 7440-38-2
Cadmium <0.29 mg/kg 0.59 0.29 5 05/24/13 16:44 05/26/13 18:13 7440-43-9
Copper 11.3 mg/kg 2.0 0.22 5 05/24/13 16:44 05/26/13 18:13 7440-50-8
Lead 10.1 mg/kg 3.9 0.28 5 05/24/13 16:44 05/26/13 18:13 7439-92-1
Zinc 47.1 mgl/kg 3.9 1.2 5 05/24/13 16:44 05/26/13 18:13 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.3 meqg/L 0.50 0.25 10 05/27/13 13:52 7440-70-2
Magnesium saturated paste 0.75J meq/L 0.80 0.40 10 05/27/13 13:52 7439-95-4
Sodium Adsorption Ratio 5.2 1.7 0.85 10 05/27/13 13:52
Sodium saturated paste 5.4 meg/L 0.40 0.20 10 05/27/13 13:52 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.4 Std. Units 0.10 0.050 1 05/14/13 12:51
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 7.5 % (w/w) 0.10 1 05/14/13 18:33
Percent Sand 75.0 % (w/w) 0.10 1 05/14/13 18:33
Percent Silt 17.5 % (wiw) 0.10 1 05/14/13 18:33
Texture sandy 1 05/14/13 18:33

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.65 mmhos/cm 0.010 0.0050 1 05/22/13 13:29

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM23 0-8"

Lab ID: 10227774016

Results reported on a "wet-weight" basis

Collected: 05/02/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 10.8 mg/kg 4.6 0.77 5 05/24/13 16:44 05/26/13 18:19 7440-38-2
Cadmium <0.35 mg/kg 0.69 0.35 5 05/24/13 16:44 05/26/13 18:19 7440-43-9
Copper 12.1 mg/kg 2.3 0.26 5 05/24/13 16:44 05/26/13 18:19 7440-50-8
Lead 15.7 mg/kg 4.6 0.33 5 05/24/13 16:44 05/26/13 18:19 7439-92-1
Zinc 52.7 mg/kg 4.6 14 5 05/24/13 16:44 05/26/13 18:19 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.3 meqg/L 0.50 0.25 10 05/27/13 13:56 7440-70-2
Magnesium saturated paste 0.79J meq/L 0.80 0.40 10 05/27/13 13:56 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 13:56
Sodium saturated paste 0.61 meq/L 0.40 0.20 10 05/27/13 13:56 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 5.9 Std. Units 0.10 0.050 1 05/14/13 12:53
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 22.5 % (w/w) 0.10 1 05/14/13 18:38
Percent Sand 35.0 % (w/w) 0.10 1 05/14/13 18:38
Percent Silt 42.5 % (w/w) 0.10 1 05/14/13 18:38
Texture loam 1 05/14/13 18:38
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.30 mmhos/cm 0.010 0.0050 1 05/20/13 10:05

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: SM23 8-20"

Lab ID: 10227774017

Results reported on a "wet-weight" basis

Collected: 05/02/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 10.3 mg/kg 3.6 0.61 5  05/24/13 16:44 05/26/13 18:26 7440-38-2
Cadmium 0.28J mg/kg 0.55 0.27 5  05/24/13 16:44 05/26/13 18:26 7440-43-9
Copper 13.8 mg/kg 18 0.20 5  05/24/13 16:44 05/26/13 18:26 7440-50-8
Lead 13.2 mg/kg 3.6 0.26 5  05/24/13 16:44 05/26/13 18:26 7439-92-1
Zinc 43.1 mgl/kg 3.6 11 5  05/24/13 16:44 05/26/13 18:26 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.5 meqg/L 1.0 0.50 20 05/27/13 14:01 7440-70-2
Magnesium saturated paste 2.3 meg/L 1.6 0.80 20 05/27/13 14:01 7439-95-4
Sodium Adsorption Ratio 5.0 3.4 1.7 20 05/27/13 14:01
Sodium saturated paste 6.9 meg/L 0.80 0.40 20 05/27/13 14:01 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.0 Std. Units 0.10 0.050 1 05/14/13 12:54
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 5.0 % (w/w) 0.10 1 05/14/13 18:43
Percent Sand 27.5 % (w/w) 0.10 1 05/14/13 18:43
Percent Silt 67.5 % (w/w) 0.10 1 05/14/13 18:43
Texture silt loam 1 05/14/13 18:43
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 1.0 mmhos/cm 0.010 0.0050 1 05/20/13 10:07

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: SM23 20-28"

Lab ID: 10227774018

Results reported on a "wet-weight" basis

Collected: 05/02/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 9.0 mg/kg 3.9 0.66 5 05/24/13 16:44 05/26/13 18:33 7440-38-2
Cadmium <0.30 mg/kg 0.59 0.30 5 05/24/13 16:44 05/26/13 18:33 7440-43-9
Copper 13.9 mg/kg 2.0 0.22 5 05/24/13 16:44 05/26/13 18:33 7440-50-8
Lead 16.6 mg/kg 3.9 0.28 5 05/24/13 16:44 05/26/13 18:33 7439-92-1
Zinc 52.1 mg/kg 3.9 1.2 5 05/24/13 16:44 05/26/13 18:33 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.2 meqg/L 0.50 0.25 10 05/27/13 14:06 7440-70-2
Magnesium saturated paste 0.78J meq/L 0.80 0.40 10 05/27/13 14:06 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 14:06
Sodium saturated paste 0.73 meq/L 0.40 0.20 10 05/27/13 14:06 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 5.9 Std. Units 0.10 0.050 1 05/14/13 12:56
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 27.5 % (w/w) 0.10 1 05/14/13 18:48
Percent Sand 30.0 % (w/w) 0.10 1 05/14/13 18:48
Percent Silt 42.5 % (w/w) 0.10 1 05/14/13 18:48
Texture clay loam 1 05/14/13 18:48
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.31 mmhos/cm 0.010 0.0050 1 05/20/13 10:10

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: DA04 9-29"

Lab ID: 10227774019

Results reported on a "wet-weight" basis

Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 17.5 mg/kg 4.0 0.67 5 05/24/13 16:44 05/26/13 18:40 7440-38-2
Cadmium 0.48J mg/kg 0.60 0.30 5 05/24/13 16:44 05/26/13 18:40 7440-43-9
Copper 7.5 mgl/kg 2.0 0.23 5 05/24/13 16:44 05/26/13 18:40 7440-50-8
Lead 13.5 mg/kg 4.0 0.29 5 05/24/13 16:44 05/26/13 18:40 7439-92-1
Zinc 72.4 mglkg 4.0 1.2 5 05/24/13 16:44 05/26/13 18:40 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.7 meg/L 1.0 0.50 20 05/27/13 14:11 7440-70-2
Magnesium saturated paste 1.2J meq/L 1.6 0.80 20 05/27/13 14:11 7439-95-4
Sodium Adsorption Ratio <1.7 3.4 1.7 20 05/27/13 14:11
Sodium saturated paste 1.5 meqg/L 0.80 0.40 20 05/27/13 14:11 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.5 Std. Units 0.10 0.050 1 05/14/13 12:57
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 25.0 % (w/w) 0.10 1 05/14/13 18:52
Percent Sand 55.0 % (w/w) 0.10 1 05/14/13 18:52
Percent Silt 20.0 % (w/w) 0.10 1 05/14/13 18:52
Texture sandy 1 05/14/13 18:52

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.57 mmhos/cm 0.010 0.0050 1 05/20/13 10:12

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: DA10 6-20"

Lab ID: 10227774020

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 12.7 mg/kg 0.75 0.12 1 05/24/13 16:44 05/26/13 18:47 7440-38-2
Cadmium 0.39 mg/kg 0.11 0.056 1 05/24/13 16:44 05/26/13 18:47 7440-43-9
Copper 11.8 mg/kg 0.37 0.042 1 05/24/13 16:44 05/26/13 18:47 7440-50-8
Lead 11.8 mg/kg 0.75 0.054 1 05/24/13 16:44 05/26/13 18:47 7439-92-1
Zinc 56.0 mg/kg 0.75 0.23 1 05/24/13 16:44 05/26/13 18:47 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.4 meqg/L 0.50 0.25 10 05/27/13 14:16 7440-70-2
Magnesium saturated paste 1.0 meg/L 0.80 0.40 10 05/27/13 14:16 7439-95-4
Sodium Adsorption Ratio 0.93J 1.7 0.85 10 05/27/13 14:16
Sodium saturated paste 1.0 meg/L 0.40 0.20 10 05/27/13 14:16 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.8 Std. Units 0.10 0.050 1 05/14/13 12:58
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 32.5 % (w/w) 0.10 1 05/14/13 18:57
Percent Sand 17.5 % (wiw) 0.10 1 05/14/13 18:57
Percent Silt 50.0 % (w/w) 0.10 1 05/14/13 18:57
Texture silty clay 1 05/14/13 18:57

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.40 mmhos/cm 0.010 0.0050 1 05/20/13 10:14

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: DA12 14-24"

Lab ID: 10227774021

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 10.5 mg/kg 4.4 0.74 5  05/24/1316:19 05/26/13 19:23 7440-38-2
Cadmium <0.33 mg/kg 0.66 0.33 5  05/24/1316:19 05/26/13 19:23 7440-43-9
Copper 13.2 mg/kg 2.2 0.25 5  05/24/13 16:19 05/26/13 19:23 7440-50-8
Lead 14.1 mg/kg 4.4 0.32 5  05/24/1316:19 05/26/13 19:23 7439-92-1
Zinc 55.2 mg/kg 4.4 14 5  05/24/13 16:19 05/26/13 19:23 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.3 meg/L 1.0 0.50 20 05/27/13 16:18 7440-70-2
Magnesium saturated paste 1.6J meq/L 1.6 0.80 20 05/27/13 16:18 7439-95-4
Sodium Adsorption Ratio <1.7 3.4 1.7 20 05/27/13 16:18
Sodium saturated paste 0.78J meq/L 0.80 0.40 20 05/27/13 16:18 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.5 Std. Units 0.10 0.050 1 05/15/13 09:19
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 32.5 % (w/w) 0.10 1 05/16/13 17:16
Percent Sand 32.5 % (w/w) 0.10 1 05/16/13 17:16
Percent Silt 35.0 % (w/w) 0.10 1 05/16/13 17:16
Texture clay loam 1 05/16/13 17:16
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.44 mmhos/cm 0.010 0.0050 1 05/20/13 10:21

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: DA13 9-18"

Lab ID: 10227774022

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 23.5 mg/kg 35 0.58 5 05/24/13 16:19 05/26/13 19:43 7440-38-2
Cadmium 0.32J mg/kg 0.52 0.26 5 05/24/13 16:19 05/26/13 19:43 7440-43-9
Copper 7.7 mg/kg 17 0.19 5 05/24/13 16:19 05/26/13 19:43 7440-50-8
Lead 11.2 mg/kg 35 0.25 5 05/24/13 16:19 05/26/13 19:43 7439-92-1
Zinc 40.7 mgl/kg 35 11 5 05/24/13 16:19 05/26/13 19:43 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.6 meg/L 1.0 0.50 20 05/27/13 16:27 7440-70-2
Magnesium saturated paste 2.1 meg/L 1.6 0.80 20 05/27/13 16:27 7439-95-4
Sodium Adsorption Ratio <1.7 3.4 1.7 20 05/27/13 16:27
Sodium saturated paste 2.6 meg/L 0.80 0.40 20 05/27/13 16:27 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.1 Std. Units 0.10 0.050 1 05/15/13 09:21
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 27.5 % (w/w) 0.10 1 05/16/13 17:21
Percent Sand 57.5 % (w/w) 0.10 1 05/16/13 17:21
Percent Silt 15.0 % (wiw) 0.10 1 05/16/13 17:21
Texture sandy 1 05/16/13 17:21

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.76 mmhos/cm 0.010 0.0050 1 05/20/13 10:26

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: DA13 18-40"

Lab ID: 10227774023

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 22.4 mgl/kg 4.2 0.70 5 05/24/13 16:19 05/26/13 19:50 7440-38-2
Cadmium <0.31 mg/kg 0.63 0.31 5 05/24/13 16:19 05/26/13 19:50 7440-43-9
Copper 4.6 mg/kg 21 0.23 5 05/24/13 16:19 05/26/13 19:50 7440-50-8
Lead 7.3 mg/kg 4.2 0.30 5 05/24/13 16:19 05/26/13 19:50 7439-92-1
Zinc 29.8 mg/kg 4.2 1.3 5 05/24/13 16:19 05/26/13 19:50 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 0.97 meq/L 0.50 0.25 10 05/27/13 16:31 7440-70-2
Magnesium saturated paste 0.79J meq/L 0.80 0.40 10 05/27/13 16:31 7439-95-4
Sodium Adsorption Ratio 3.2 1.7 0.85 10 05/27/13 16:31
Sodium saturated paste 3.0 meg/L 0.40 0.20 10 05/27/13 16:31 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.0 Std. Units 0.10 0.050 1 05/15/13 09:23
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 15.0 % (wiw) 0.10 1 05/16/13 17:26
Percent Sand 75.0 % (w/w) 0.10 1 05/16/13 17:26
Percent Silt 10.0 % (w/w) 0.10 1 05/16/13 17:26
Texture sandy 1 05/16/13 17:26

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.51 mmhos/cm 0.010 0.0050 1 05/20/13 11:44

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: DA15 0-9"

Lab ID: 10227774024

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 19.1 mg/kg 4.1 0.68 5 05/24/13 16:19 05/26/13 19:56 7440-38-2
Cadmium 0.31J mg/kg 0.61 0.31 5 05/24/13 16:19 05/26/13 19:56 7440-43-9
Copper 7.0 mg/kg 2.0 0.23 5 05/24/13 16:19 05/26/13 19:56 7440-50-8
Lead 10.6 mg/kg 4.1 0.30 5 05/24/13 16:19 05/26/13 19:56 7439-92-1
Zinc 38.8 mg/kg 4.1 1.3 5 05/24/13 16:19 05/26/13 19:56 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 4.4 meq/L 0.50 0.25 10 05/27/13 16:41 7440-70-2
Magnesium saturated paste 7.7 meg/L 0.80 0.40 10 05/27/13 16:41 7439-95-4
Sodium Adsorption Ratio 26.1 1.7 0.85 10 05/27/13 16:41
Sodium saturated paste 64.3 meqg/L 0.40 0.20 10 05/27/13 16:41 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.9 Std. Units 0.10 0.050 1 05/15/13 09:26
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 22.5 % (w/w) 0.10 1 05/16/13 17:37
Percent Sand 57.5 % (w/w) 0.10 1 05/16/13 17:37
Percent Silt 20.0 % (w/w) 0.10 1 05/16/13 17:37
Texture sandy 1 05/16/13 17:37

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 8.0 mmhos/cm 0.010 0.0050 1 05/20/13 10:28

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: DA15 8-14"

Lab ID: 10227774025

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 28.3 mg/kg 34 0.57 5 05/24/13 16:19 05/26/13 20:03 7440-38-2
Cadmium 0.433 mg/kg 0.51 0.26 5 05/24/13 16:19 05/26/13 20:03 7440-43-9
Copper 10.3 mg/kg 17 0.19 5 05/24/13 16:19 05/26/13 20:03 7440-50-8
Lead 13.1 mg/kg 34 0.24 5 05/24/13 16:19 05/26/13 20:03 7439-92-1
Zinc 48.1 mgl/kg 34 11 5 05/24/13 16:19 05/26/13 20:03 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 21.1 meg/L 0.50 0.25 10 05/27/13 16:56 7440-70-2
Magnesium saturated paste 97.6 meqg/L 0.80 0.40 10 05/27/13 16:56 7439-95-4
Sodium Adsorption Ratio 25.0 8.5 4.2 50 05/28/13 11:12
Sodium saturated paste 192 meq/L 2.0 1.0 50 05/28/13 11:12 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.0 Std. Units 0.10 0.050 1 05/15/13 09:31
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 30.0 % (w/w) 0.10 1 05/16/13 17:41
Percent Sand 47.5 % (w/w) 0.10 1 05/16/13 17:41
Percent Silt 22.5 % (w/w) 0.10 1 05/16/13 17:41
Texture sandy 1 05/16/13 17:41

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 20.4 mmhos/cm 0.010 0.0050 1 05/20/13 10:31

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: DA15 14-44"

Lab ID: 10227774026

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 28.6 mg/kg 4.0 0.67 5 05/24/13 16:19 05/26/13 20:18 7440-38-2
Cadmium 0.453 mg/kg 0.60 0.30 5 05/24/13 16:19 05/26/13 20:18 7440-43-9
Copper 6.0 mg/kg 2.0 0.22 5 05/24/13 16:19 05/26/13 20:18 7440-50-8
Lead 8.4 mg/kg 4.0 0.29 5 05/24/13 16:19 05/26/13 20:18 7439-92-1
Zinc 34.1 mgl/kg 4.0 1.2 5 05/24/13 16:19 05/26/13 20:18 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 19.9 meq/L 0.50 0.25 10 05/27/13 17:02 7440-70-2
Magnesium saturated paste 79.7 meg/L 0.80 0.40 10 05/27/13 17:02 7439-95-4
Sodium Adsorption Ratio 27.3 8.5 4.2 50 05/28/13 11:16
Sodium saturated paste 193 meq/L 2.0 1.0 50 05/28/13 11:16 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.5 Std. Units 0.10 0.050 1 05/15/13 09:33
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 30.0 % (w/w) 0.10 1 05/16/13 17:46
Percent Sand 67.5 % (w/w) 0.10 1 05/16/13 17:46
Percent Silt 2.5 % (w/w) 0.10 1 05/16/13 17:46
Texture sandy 1 05/16/13 17:46

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 19.3 mmhos/cm 0.010 0.0050 1 05/20/13 11:47

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: DA17 8-28"

Lab ID: 10227774027

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 15.4 mg/kg 3.6 0.61 5 05/24/13 16:19 05/26/13 20:25 7440-38-2
Cadmium 0.28J mg/kg 0.54 0.27 5 05/24/13 16:19 05/26/13 20:25 7440-43-9
Copper 7.8 mgl/kg 18 0.20 5 05/24/13 16:19 05/26/13 20:25 7440-50-8
Lead 11.0 mg/kg 3.6 0.26 5 05/24/13 16:19 05/26/13 20:25 7439-92-1
Zinc 39.8 mg/kg 3.6 11 5 05/24/13 16:19 05/26/13 20:25 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.0 meg/L 0.50 0.25 10 05/27/13 17:16 7440-70-2
Magnesium saturated paste 2.2 meg/L 0.80 0.40 10 05/27/13 17:16 7439-95-4
Sodium Adsorption Ratio 1.4 1.7 0.85 10 05/27/13 17:16
Sodium saturated paste 2.1 meg/L 0.40 0.20 10 05/27/13 17:16 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.4 Std. Units 0.10 0.050 1 05/15/13 09:37
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 25.0 % (w/w) 0.10 1 05/16/13 17:57
Percent Sand 50.0 % (w/w) 0.10 1 05/16/13 17:57
Percent Silt 25.0 % (w/w) 0.10 1 05/16/13 17:57
Texture sandy 1 05/16/13 17:57

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.73 mmhos/cm 0.010 0.0050 1 05/20/13 10:34

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: DA25 17-26"

Lab ID: 10227774028

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 10.7 mg/kg 45 0.75 5 05/24/13 16:19 05/26/13 20:32 7440-38-2
Cadmium <0.34 mg/kg 0.68 0.34 5 05/24/13 16:19 05/26/13 20:32 7440-43-9
Copper 12.3 mg/kg 2.3 0.25 5 05/24/13 16:19 05/26/13 20:32 7440-50-8
Lead 12.7 mg/kg 45 0.32 5 05/24/13 16:19 05/26/13 20:32 7439-92-1
Zinc 43.8 mgl/kg 45 14 5 05/24/13 16:19 05/26/13 20:32 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.0 meg/L 0.50 0.25 10 05/27/13 17:21 7440-70-2
Magnesium saturated paste 1.4 meqg/L 0.80 0.40 10 05/27/13 17:21 7439-95-4
Sodium Adsorption Ratio 1.3 1.7 0.85 10 05/27/13 17:21
Sodium saturated paste 1.7 meg/L 0.40 0.20 10 05/27/13 17:21 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.7 Std. Units 0.10 0.050 1 05/15/13 09:42
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 25.0 % (w/w) 0.10 1 05/16/13 18:02
Percent Sand 27.5 % (w/w) 0.10 1 05/16/13 18:02
Percent Silt 47.5 % (wiw) 0.10 1 05/16/13 18:02
Texture loam 1 05/16/13 18:02
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.61 mmhos/cm 0.010 0.0050 1 05/20/13 10:35

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: DA25 29-40"

Lab ID: 10227774029

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 8.7 mgl/kg 4.7 0.78 5  05/24/13 16:19 05/26/13 20:38 7440-38-2
Cadmium <0.35 mg/kg 0.70 0.35 5  05/24/13 16:19 05/26/13 20:38 7440-43-9
Copper 11.5 mg/kg 2.3 0.26 5  05/24/13 16:19 05/26/13 20:38 7440-50-8
Lead 10.8 mg/kg 4.7 0.34 5  05/24/1316:19 05/26/13 20:38 7439-92-1
Zinc 47.3 mg/kg 4.7 14 5  05/24/13 16:19 05/26/13 20:38 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 0.96 meq/L 0.50 0.25 10 05/27/13 17:25 7440-70-2
Magnesium saturated paste 2.2 meg/L 0.80 0.40 10 05/27/13 17:25 7439-95-4
Sodium Adsorption Ratio 16.5 1.7 0.85 10 05/27/13 17:25
Sodium saturated paste 20.8 meq/L 0.40 0.20 10 05/27/13 17:25 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.7 Std. Units 0.10 0.050 1 05/15/13 09:44
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 20.0 % (w/w) 0.10 1 05/16/13 18:06
Percent Sand 30.0 % (w/w) 0.10 1 05/16/13 18:06
Percent Silt 50.0 % (w/w) 0.10 1 05/16/13 18:06
Texture silt loam 1 05/16/13 18:06
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 2.7 mmhos/cm 0.010 0.0050 1 05/20/13 11:50

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: JRO1 0-8"

Lab ID: 10227774030

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 26.2 mg/kg 35 0.59 5 05/24/13 16:19 05/26/13 20:45 7440-38-2
Cadmium 0.40J mg/kg 0.53 0.27 5 05/24/13 16:19 05/26/13 20:45 7440-43-9
Copper 5.2 mg/kg 18 0.20 5 05/24/13 16:19 05/26/13 20:45 7440-50-8
Lead 9.6 mg/kg 35 0.26 5 05/24/13 16:19 05/26/13 20:45 7439-92-1
Zinc 35.1 mg/kg 35 11 5 05/24/13 16:19 05/26/13 20:45 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.6 meqg/L 0.50 0.25 10 05/27/13 17:30 7440-70-2
Magnesium saturated paste 0.97 meq/L 0.80 0.40 10 05/27/13 17:30 7439-95-4
Sodium Adsorption Ratio 2.3 1.7 0.85 10 05/27/13 17:30
Sodium saturated paste 2.6 meg/L 0.40 0.20 10 05/27/13 17:30 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.9 Std. Units 0.10 0.050 1 05/15/13 09:46
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 15.0 % (wiw) 0.10 1 05/16/13 18:10
Percent Sand 67.5 % (w/w) 0.10 1 05/16/13 18:10
Percent Silt 17.5 % (wiw) 0.10 1 05/16/13 18:10
Texture sandy 1 05/16/13 18:10

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.61 mmhos/cm 0.010 0.0050 1 05/20/13 11:59

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: JRO1 8-16"

Lab ID: 10227774031

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 34.8 mg/kg 4.6 0.77 5 05/24/13 16:19 05/26/13 20:52 7440-38-2
Cadmium 0.473 mg/kg 0.69 0.35 5 05/24/13 16:19 05/26/13 20:52 7440-43-9
Copper 6.8 mg/kg 2.3 0.26 5 05/24/13 16:19 05/26/13 20:52 7440-50-8
Lead 7.9 mg/kg 4.6 0.33 5 05/24/13 16:19 05/26/13 20:52 7439-92-1
Zinc 36.2 mg/kg 4.6 14 5 05/24/13 16:19 05/26/13 20:52 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.5 meg/L 0.50 0.25 10 05/27/13 17:35 7440-70-2
Magnesium saturated paste 1.3 meqg/L 0.80 0.40 10 05/27/13 17:35 7439-95-4
Sodium Adsorption Ratio 9.8 1.7 0.85 10 05/27/13 17:35
Sodium saturated paste 13.5 meq/L 0.40 0.20 10 05/27/13 17:35 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.8 Std. Units 0.10 0.050 1 05/15/13 09:48
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 22.5 % (w/w) 0.10 1 05/16/13 18:14
Percent Sand 52.5 % (w/w) 0.10 1 05/16/13 18:14
Percent Silt 25.0 % (w/w) 0.10 1 05/16/13 18:14
Texture sandy 1 05/16/13 18:14

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 1.5 mmhos/cm 0.010 0.0050 1 05/22/13 13:30

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: JRO1 16-24"

Lab ID: 10227774032

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 22.7 mg/kg 4.2 0.71 5 05/24/13 16:19 05/26/13 20:59 7440-38-2
Cadmium 0.373 mg/kg 0.64 0.32 5 05/24/13 16:19 05/26/13 20:59 7440-43-9
Copper 5.6 mg/kg 21 0.24 5 05/24/13 16:19 05/26/13 20:59 7440-50-8
Lead 8.4 mg/kg 4.2 0.31 5 05/24/13 16:19 05/26/13 20:59 7439-92-1
Zinc 32.6 mg/kg 4.2 1.3 5 05/24/13 16:19 05/26/13 20:59 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.3 meqg/L 1.0 0.50 20 05/27/13 17:39 7440-70-2
Magnesium saturated paste 7.4 meg/L 1.6 0.80 20 05/27/13 17:39 7439-95-4
Sodium Adsorption Ratio 45.9 3.4 1.7 20 05/27/13 17:39
Sodium saturated paste 95.7 meq/L 0.80 0.40 20 05/27/13 17:39 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 9.0 Std. Units 0.10 0.050 1 05/15/13 09:53
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 10.0 % (w/w) 0.10 1 05/16/13 18:18
Percent Sand 77.5 % (w/w) 0.10 1 05/16/13 18:18
Percent Silt 12.5 % (wiw) 0.10 1 05/16/13 18:18
Texture sandy 1 05/16/13 18:18

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 9.9 mmhos/cm 0.010 0.0050 1 05/20/13 12:04

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: JRO1 24-40"

Lab ID: 10227774033

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 29.7 mgl/kg 4.1 0.68 5  05/24/1316:19 05/26/13 21:06 7440-38-2
Cadmium 0.443 mg/kg 0.61 0.30 5  05/24/1316:19 05/26/13 21:06 7440-43-9
Copper 10.9 mg/kg 2.0 0.23 5  05/24/13 16:19 05/26/13 21:06 7440-50-8
Lead 14.3 mg/kg 4.1 0.29 5  05/24/1316:19 05/26/13 21:06 7439-92-1
Zinc 53.9 mg/kg 4.1 1.3 5  05/24/13 16:19 05/26/13 21:06 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 3.3 meg/L 0.50 0.25 10 05/27/13 17:54 7440-70-2
Magnesium saturated paste 20.8 meq/L 0.80 0.40 10 05/27/13 17:54 7439-95-4
Sodium Adsorption Ratio 41.5 3.4 1.7 20 05/28/13 11:26
Sodium saturated paste 144 meq/L 0.80 0.40 20 05/28/13 11:26 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.8 Std. Units 0.10 0.050 1 05/15/13 09:56
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 32.5 % (w/w) 0.10 1 05/16/13 18:23
Percent Sand 45.0 % (w/w) 0.10 1 05/16/13 18:23
Percent Silt 22.5 % (w/w) 0.10 1 05/16/13 18:23
Texture clay loam 1 05/16/13 18:23
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 14.3 mmhos/cm 0.010 0.0050 1 05/20/13 12:07

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 48 of 80



ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: JRO1 40-60"

Lab ID: 10227774034

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 18.0 mg/kg 3.8 0.64 5 05/24/13 16:19 05/26/13 21:13 7440-38-2
Cadmium <0.29 mg/kg 0.58 0.29 5 05/24/13 16:19 05/26/13 21:13 7440-43-9
Copper 9.0 mg/kg 1.9 0.22 5 05/24/13 16:19 05/26/13 21:13 7440-50-8
Lead 13.0 mg/kg 3.8 0.28 5 05/24/13 16:19 05/26/13 21:13 7439-92-1
Zinc 49.4 mgl/kg 3.8 1.2 5 05/24/13 16:19 05/26/13 21:13 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 20.0 meqg/L 0.50 0.25 10 05/27/13 18:01 7440-70-2
Magnesium saturated paste 59.2 meq/L 0.80 0.40 10 05/27/13 18:01 7439-95-4
Sodium Adsorption Ratio 39.8 8.5 4.2 50 05/28/13 11:33
Sodium saturated paste 250 meq/L 2.0 1.0 50 05/28/13 11:33 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.4 Std. Units 0.10 0.050 1 05/15/13 09:59
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 27.5 % (w/w) 0.10 1 05/16/13 18:28
Percent Sand 52.5 % (w/w) 0.10 1 05/16/13 18:28
Percent Silt 20.0 % (w/w) 0.10 1 05/16/13 18:28
Texture sandy 1 05/16/13 18:28

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 22.6 mmhos/cm 0.010 0.0050 1 05/20/13 12:08

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: JR02 0-9"

Lab ID: 10227774035

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 14.1 mg/kg 4.5 0.76 5 05/24/13 16:19 05/26/13 21:28 7440-38-2
Cadmium <0.34 mg/kg 0.68 0.34 5 05/24/13 16:19 05/26/13 21:28 7440-43-9
Copper 7.1 mg/kg 2.3 0.25 5 05/24/13 16:19 05/26/13 21:28 7440-50-8
Lead 12.3 mg/kg 45 0.33 5 05/24/13 16:19 05/26/13 21:28 7439-92-1
Zinc 41.5 mgl/kg 45 14 5 05/24/13 16:19 05/26/13 21:28 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 0.91 meq/L 0.50 0.25 10 05/27/13 18:08 7440-70-2
Magnesium saturated paste 0.59J meq/L 0.80 0.40 10 05/27/13 18:08 7439-95-4
Sodium Adsorption Ratio 4.1 1.7 0.85 10 05/27/13 18:08
Sodium saturated paste 3.6 meg/L 0.40 0.20 10 05/27/13 18:08 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 5.9 Std. Units 0.10 0.050 1 05/15/13 10:04
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 17.5 % (wiw) 0.10 1 05/16/13 18:35
Percent Sand 60.0 % (w/w) 0.10 1 05/16/13 18:35
Percent Silt 22.5 % (w/w) 0.10 1 05/16/13 18:35
Texture sandy 1 05/16/13 18:35

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.91 mmhos/cm 0.010 0.0050 1 05/22/13 13:32

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: JR02 9-20"

Lab ID: 10227774036

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 13.7 mg/kg 4.2 0.70 5  05/24/1316:19 05/26/13 21:35 7440-38-2
Cadmium <0.31 mg/kg 0.63 0.31 5  05/24/1316:19 05/26/13 21:35 7440-43-9
Copper 11.8 mg/kg 21 0.23 5  05/24/13 16:19 05/26/13 21:35 7440-50-8
Lead 16.0 mg/kg 4.2 0.30 5  05/24/1316:19 05/26/13 21:35 7439-92-1
Zinc 50.5 mg/kg 4.2 1.3 5  05/24/13 16:19 05/26/13 21:35 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.3 meqg/L 0.50 0.25 10 05/27/13 18:12 7440-70-2
Magnesium saturated paste 0.96 meq/L 0.80 0.40 10 05/27/13 18:12 7439-95-4
Sodium Adsorption Ratio 8.3 1.7 0.85 10 05/27/13 18:12
Sodium saturated paste 8.8 meg/L 0.40 0.20 10 05/27/13 18:12 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.0 Std. Units 0.10 0.050 1 05/15/13 10:06
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 27.5 % (w/w) 0.10 1 05/16/13 18:40
Percent Sand 42.5 % (w/w) 0.10 1 05/16/13 18:40
Percent Silt 30.0 % (w/w) 0.10 1 05/16/13 18:40
Texture clay loam 1 05/16/13 18:40
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 1.3 mmhos/cm 0.010 0.0050 1 05/20/13 12:10

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: JR02 20-34"

Lab ID: 10227774037

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 12.6 mg/kg 3.9 0.66 5 05/24/13 16:19 05/26/13 21:42 7440-38-2
Cadmium 0.39J mg/kg 0.59 0.30 5 05/24/13 16:19 05/26/13 21:42 7440-43-9
Copper 10.6 mg/kg 2.0 0.22 5 05/24/13 16:19 05/26/13 21:42 7440-50-8
Lead 14.1 mg/kg 3.9 0.28 5 05/24/13 16:19 05/26/13 21:42 7439-92-1
Zinc 95.3 mg/kg 3.9 1.2 5 05/24/13 16:19 05/26/13 21:42 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 10.6 meq/L 0.50 0.25 10 05/27/13 18:17 7440-70-2
Magnesium saturated paste 15.5 meq/L 0.80 0.40 10 05/27/13 18:17 7439-95-4
Sodium Adsorption Ratio 10.5 1.7 0.85 10 05/27/13 18:17
Sodium saturated paste 37.9 meq/L 0.40 0.20 10 05/27/13 18:17 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.9 Std. Units 0.10 0.050 1 05/15/13 10:12
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 30.0 % (w/w) 0.10 1 05/16/13 18:47
Percent Sand 40.0 % (w/w) 0.10 1 05/16/13 18:47
Percent Silt 30.0 % (w/w) 0.10 1 05/16/13 18:47
Texture clay loam 1 05/16/13 18:47
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 6.2 mmhos/cm 0.010 0.0050 1 05/20/13 12:13

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: JR03 4-12"

Lab ID: 10227774038

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 21.9 mgl/kg 49 0.82 5 05/24/13 16:19 05/26/13 21:49 7440-38-2
Cadmium <0.37 mg/kg 0.74 0.37 5  05/24/1316:19 05/26/13 21:49 7440-43-9
Copper 12.0 mg/kg 25 0.27 5  05/24/13 16:19 05/26/13 21:49 7440-50-8
Lead 14.5 mg/kg 49 0.35 5  05/24/1316:19 05/26/13 21:49 7439-92-1
Zinc 31.6 mg/kg 49 15 5  05/24/13 16:19 05/26/13 21:49 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 2.9 meg/L 0.50 0.25 10 05/27/13 18:22 7440-70-2
Magnesium saturated paste 2.1 meg/L 0.80 0.40 10 05/27/13 18:22 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 18:22
Sodium saturated paste 0.69 meq/L 0.40 0.20 10 05/27/13 18:22 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.4 Std. Units 0.10 0.050 1 05/15/13 10:17
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 30.0 % (w/w) 0.10 1 05/16/13 18:52
Percent Sand 37.5 % (w/w) 0.10 1 05/16/13 18:52
Percent Silt 32.5 % (w/w) 0.10 1 05/16/13 18:52
Texture clay loam 1 05/16/13 18:52
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.61 mmhos/cm 0.010 0.0050 1 05/20/13 12:16

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: JR03 12-20"

Lab ID: 10227774039

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 19.5 mg/kg 45 0.75 5 05/24/13 16:19 05/26/13 21:55 7440-38-2
Cadmium <0.33 mg/kg 0.67 0.33 5 05/24/13 16:19 05/26/13 21:55 7440-43-9
Copper 9.8 mg/kg 2.2 0.25 5 05/24/13 16:19 05/26/13 21:55 7440-50-8
Lead 12.1 mg/kg 45 0.32 5 05/24/13 16:19 05/26/13 21:55 7439-92-1
Zinc 31.2 mg/kg 45 14 5 05/24/13 16:19 05/26/13 21:55 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.7 meg/L 0.50 0.25 10 05/27/13 18:26 7440-70-2
Magnesium saturated paste 1.4 meqg/L 0.80 0.40 10 05/27/13 18:26 7439-95-4
Sodium Adsorption Ratio <0.85 1.7 0.85 10 05/27/13 18:26
Sodium saturated paste 0.69 meq/L 0.40 0.20 10 05/27/13 18:26 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.8 Std. Units 0.10 0.050 1 05/15/13 10:21
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 27.5 % (w/w) 0.10 1 05/16/13 18:56
Percent Sand 37.5 % (w/w) 0.10 1 05/16/13 18:56
Percent Silt 35.0 % (w/w) 0.10 1 05/16/13 18:56
Texture clay loam 1 05/16/13 18:56
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.38 mmhos/cm 0.010 0.0050 1 05/20/13 12:17

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Sample: JR03 20-30"

Lab ID: 10227774040

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 7.4 mg/kg 3.9 0.65 5 05/24/13 16:19 05/26/13 22:07 7440-38-2
Cadmium <0.29 mg/kg 0.58 0.29 5 05/24/13 16:19 05/26/13 22:07 7440-43-9
Copper 9.3 mg/kg 1.9 0.22 5 05/24/13 16:19 05/26/13 22:07 7440-50-8
Lead 9.1 mg/kg 3.9 0.28 5 05/24/13 16:19 05/26/13 22:07 7439-92-1
Zinc 37.4 mg/kg 3.9 1.2 5 05/24/13 16:19 05/26/13 22:07 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 0.61 meq/L 0.50 0.25 10 05/27/13 18:31 7440-70-2
Magnesium saturated paste 1.8 meqg/L 0.80 0.40 10 05/27/13 18:31 7439-95-4
Sodium Adsorption Ratio 1.0J 1.7 0.85 10 05/27/13 18:31
Sodium saturated paste 1.1 meg/L 0.40 0.20 10 05/27/13 18:31 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.2 Std. Units 0.10 0.050 1 05/15/13 10:26
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 20.0 % (w/w) 0.10 1 05/16/13 19:00
Percent Sand 37.5 % (w/w) 0.10 1 05/16/13 19:00
Percent Silt 42.5 % (w/w) 0.10 1 05/16/13 19:00
Texture loam 1 05/16/13 19:00
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.40 mmhos/cm 0.010 0.0050 1 05/20/13 12:19

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: JR03 30-40"

Lab ID: 10227774041

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 8.0 mg/kg 0.82 0.14 1 05/20/13 13:02 05/23/13 14:32 7440-38-2
Cadmium 0.18 mg/kg 0.12 0.061 1 05/20/13 13:02 05/23/13 14:32 7440-43-9
Copper 8.2 mg/kg 0.41 0.046 1 05/20/13 13:02 05/23/13 14:32 7440-50-8
Lead 7.5 mgl/kg 0.82 0.059 1 05/20/13 13:02 05/23/13 14:32 7439-92-1
Zinc 29.7 mgl/kg 0.82 0.25 1 05/20/13 13:02 05/23/13 14:32 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 0.53J meq/L 1.0 0.50 20 05/27/13 15:14 7440-70-2
Magnesium saturated paste 1.3J meq/L 1.6 0.80 20 05/27/13 15:14 7439-95-4
Sodium Adsorption Ratio 3.2] 3.4 1.7 20 05/27/13 15:14
Sodium saturated paste 3.0 meg/L 0.80 0.40 20 05/27/13 15:14 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.4 Std. Units 0.10 0.050 1 05/15/13 11:32
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 10.0% % (w/w) 0.10 1 05/22/13 16:44
Percent Sand 65.0% % (w/w) 0.10 1 05/22/13 16:44
Percent Silt 25.0% % (w/w) 0.10 1 05/22/13 16:44
Texture sandy 1 05/22/13 16:44

loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.50 mmhos/cm 0.010 0.0050 1 05/20/13 12:29

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: JR04 14-24"

Lab ID: 10227774042

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 30.2 mg/kg 0.91 0.15 1 05/20/13 13:02 05/23/13 14:37 7440-38-2
Cadmium 0.55 mg/kg 0.14 0.068 1 05/20/13 13:02 05/23/13 14:37 7440-43-9
Copper 13.2 mg/kg 0.45 0.051 1 05/20/13 13:02 05/23/13 14:37 7440-50-8
Lead 14.2 mg/kg 0.91 0.065 1 05/20/13 13:02 05/23/13 14:37 7439-92-1
Zinc 47.0 mg/kg 0.91 0.28 1 05/20/13 13:02 05/23/13 14:37 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.2 meqg/L 1.0 0.50 20 05/27/13 15:18 7440-70-2
Magnesium saturated paste 1.3J meq/L 1.6 0.80 20 05/27/13 15:18 7439-95-4
Sodium Adsorption Ratio 2.7 3.4 1.7 20 05/27/13 15:18
Sodium saturated paste 3.0 meg/L 0.80 0.40 20 05/27/13 15:18 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.9 Std. Units 0.10 0.050 1 05/15/13 11:39
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 32.5% % (w/w) 0.10 1 05/22/13 16:49
Percent Sand 40.0% % (w/w) 0.10 1 05/22/13 16:49
Percent Silt 27.5% % (w/w) 0.10 1 05/22/13 16:49
Texture clay loam 1 05/22/13 16:49
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.56 mmhos/cm 0.010 0.0050 1 05/20/13 12:32

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project:

Pace Project No.: 10227774

ANALYTICAL RESULTS

114-551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: JR04 24-40"

Lab ID: 10227774043

Results reported on a "wet-weight" basis

Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 31.8 mg/kg 0.67 0.11 1 05/20/13 13:02 05/23/13 14:43 7440-38-2
Cadmium 0.54 mg/kg 0.10 0.050 1 05/20/13 13:02 05/23/13 14:43 7440-43-9
Copper 12.8 mg/kg 0.33 0.037 1 05/20/13 13:02 05/23/13 14:43 7440-50-8
Lead 13.9 mg/kg 0.67 0.048 1 05/20/13 13:02 05/23/13 14:43 7439-92-1
Zinc 47.1 mgl/kg 0.67 0.21 1 05/20/13 13:02 05/23/13 14:43 7440-66-6
Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010
Calcium saturated paste 1.0 meg/L 1.0 0.50 20 05/27/13 15:23 7440-70-2
Magnesium saturated paste 1.1J meq/L 1.6 0.80 20 05/27/13 15:23 7439-95-4
Sodium Adsorption Ratio 4.3 3.4 1.7 20 05/27/13 15:23
Sodium saturated paste 4.4 meq/L 0.80 0.40 20 05/27/13 15:23 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.1 Std. Units 0.10 0.050 1 05/15/13 11:40
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 25.0% % (w/w) 0.10 1 05/22/13 16:49
Percent Sand 47.5% % (w/w) 0.10 1 05/22/13 16:49
Percent Silt 27.5% % (w/w) 0.10 1 05/22/13 16:49
Texture sandy 1 05/22/13 16:49

clay loam

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.71 mmhos/cm 0.010 0.0050 1 05/20/13 12:35

Paste

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

www.pacelabs.com Billings, MT 591014549
(406)254-7226

QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

QC Batch: MPRP/39101 Analysis Method: EPA 6010
QC Batch Method:  EPA 3050 Analysis Description: 6010 MET

Associated Lab Samples: 10227774001, 10227774002, 10227774003, 10227774004, 10227774005, 10227774006, 10227774007,
10227774008, 10227774009, 10227774010, 10227774011, 10227774012, 10227774013, 10227774014,
10227774015, 10227774016, 10227774017, 10227774018, 10227774019, 10227774020

METHOD BLANK: 1429665 Matrix: Solid

Associated Lab Samples: 10227774001, 10227774002, 10227774003, 10227774004, 10227774005, 10227774006, 10227774007,
10227774008, 10227774009, 10227774010, 10227774011, 10227774012, 10227774013, 10227774014,
10227774015, 10227774016, 10227774017, 10227774018, 10227774019, 10227774020

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Arsenic mg/kg <0.12 0.70 05/26/13 15:59
Cadmium mg/kg <0.052 0.10 05/26/13 15:59
Copper mg/kg <0.039 0.35 05/26/13 15:59
Lead mg/kg <0.050 0.70 05/26/13 15:59
Zinc mg/kg <0.22 0.70 05/26/13 15:59
LABORATORY CONTROL SAMPLE: 1429666
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Arsenic mg/kg 49.5 43.9 89 80-120
Cadmium mg/kg 49.5 44.2 89 80-120
Copper mg/kg 49.5 47.1 95 80-120
Lead mg/kg 49.5 44.6 90 80-120
Zinc mg/kg 49.5 43.4 88 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1429667 1429668
MS MSD
10227774001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Arsenic mg/kg 11.0 46.3 39.4 55.2 47.2 95 92 75-125 16 30
Cadmium mg/kg <0.28 46.3 39.4 44.5 37.2 96 94 75-125 18 30
Copper mg/kg 9.2 46.3 39.4 56.1 48.6 101 100 75-125 14 30
Lead mg/kg 12.9 46.3 39.4 58.7 51.3 99 98 75-125 13 30
Zinc mg/kg 384 46.3 39.4 89.8 79.8 111 105 75-125 12 30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 05/29/2013 06:15 PM without the written consent of Pace Analytical Services, Inc.. Page 59 of 80



Pace Analytical Services, Inc.
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www.pacelabs.com Billings, MT 591014549
(406)254-7226

QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

QC Batch: MPRP/39102 Analysis Method: EPA 6010
QC Batch Method:  EPA 3050 Analysis Description: 6010 MET

Associated Lab Samples: 10227774021, 10227774022, 10227774023, 10227774024, 10227774025, 10227774026, 10227774027,
10227774028, 10227774029, 10227774030, 10227774031, 10227774032, 10227774033, 10227774034,
10227774035, 10227774036, 10227774037, 10227774038, 10227774039, 10227774040

METHOD BLANK: 1429669 Matrix: Solid

Associated Lab Samples: 10227774021, 10227774022, 10227774023, 10227774024, 10227774025, 10227774026, 10227774027,
10227774028, 10227774029, 10227774030, 10227774031, 10227774032, 10227774033, 10227774034,
10227774035, 10227774036, 10227774037, 10227774038, 10227774039, 10227774040

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Arsenic mg/kg <0.14 0.86 05/26/13 19:14
Cadmium mg/kg <0.065 0.13 05/26/13 19:14
Copper mg/kg <0.048 0.43 05/26/13 19:14
Lead mg/kg <0.062 0.86 05/26/13 19:14
Zinc mg/kg <0.27 0.86 05/26/13 19:14
LABORATORY CONTROL SAMPLE: 1429670
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Arsenic mg/kg 46.3 42.3 91 80-120
Cadmium mg/kg 46.3 42.6 92 80-120
Copper mg/kg 46.3 44.9 97 80-120
Lead mg/kg 46.3 42.9 93 80-120
Zinc mg/kg 46.3 41.7 90 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1429671 1429672
MS MSD
10227774021  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Arsenic mg/kg 10.5 36.2 35.5 41.5 42.2 86 89 75-125 2 30
Cadmium mg/kg <0.33 36.2 35.5 333 33.2 91 93 75-125 3 30
Copper mg/kg 13.2 36.2 35.5 47.4 47.4 94 97 75-125 1 30
Lead mg/kg 14.1 36.2 355 46.4 46.5 89 91 75-125 .04 30
Zinc mg/kg 55.2 36.2 35.5 89.1 89.2 94 96 75-125 1 30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 05/29/2013 06:15 PM without the written consent of Pace Analytical Services, Inc.. Page 60 of 80
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www.pacelabs.com

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774
QC Batch: MPRP/39103 Analysis Method: EPA 6010
QC Batch Method:  EPA 3050 Analysis Description: 6010 MET
Associated Lab Samples: 10227774041, 10227774042, 10227774043
METHOD BLANK: 1429673 Matrix: Solid
Associated Lab Samples: 10227774041, 10227774042, 10227774043
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Arsenic mg/kg <0.12 0.74 05/23/13 13:29
Cadmium mg/kg <0.056 0.11 05/23/13 13:29
Copper mg/kg 0.059J 0.37 05/23/13 13:29
Lead mg/kg <0.053 0.74 05/23/13 13:29
Zinc mg/kg <0.23 0.74 05/23/13 13:29
LABORATORY CONTROL SAMPLE: 1429674
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Arsenic mg/kg 37 31.8 86 80-120
Cadmium mg/kg 37 32.7 88 80-120
Copper mg/kg 37 33.5 91 80-120
Lead mg/kg 37 325 88 80-120
Zinc mg/kg 37 325 88 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1429675 1429676
MS MSD
10227935001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Arsenic mg/kg 3.1 45 47.2 43.7 41.3 20 81 75-125 6 30
Cadmium mg/kg ND 45 47.2 41.2 38.3 91 81 75-125 7 30
Copper mg/kg 2.7 45 47.2 46.4 43.4 97 86 75-125 7 30
Lead mg/kg 8.3 45 47.2 48.0 44.8 88 77 75-125 7 30
Zinc mg/kg 11.7 45 47.2 51.7 50.0 89 81 75-125 3 30

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.. Page 61 of 80
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www.pacelabs.com Billings, MT 591014549
(406)254-7226

QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

QC Batch: MT/11947 Analysis Method: USDA 21A
QC Batch Method:  USDA 21A Analysis Description: USDA 21A pH saturated paste

Associated Lab Samples: 10227774001, 10227774002, 10227774003, 10227774004, 10227774005, 10227774006, 10227774007,
10227774008, 10227774009, 10227774010, 10227774011, 10227774012, 10227774013, 10227774014,
10227774015, 10227774016, 10227774017, 10227774018, 10227774019, 10227774020

LABORATORY CONTROL SAMPLE: 1430201

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
pH, Saturated Paste Std. Units 7.4 7.2 97 94-105
SAMPLE DUPLICATE: 1430202
10227774002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
pH, Saturated Paste Std. Units 7.9 7.9 3 20
SAMPLE DUPLICATE: 1430203
10227774012 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
pH, Saturated Paste Std. Units 6.7 6.6 2 20

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 05/29/2013 06:15 PM without the written consent of Pace Analytical Services, Inc.. Page 62 of 80
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QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

Pace Analytical Services, Inc.

602 S 25th Street
Billings, MT 591014549

(406)254-7226

QC Batch: MT/11970 Analysis Method: USDA 21A
QC Batch Method:  USDA 21A Analysis Description: USDA 21A pH saturated paste

Associated Lab Samples: 10227774021, 10227774022, 10227774023, 10227774024, 10227774025, 10227774026, 10227774027,
10227774028, 10227774029, 10227774030, 10227774031, 10227774032, 10227774033, 10227774034,
10227774035, 10227774036, 10227774037, 10227774038, 10227774039, 10227774040

LABORATORY CONTROL SAMPLE: 1431946

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
pH, Saturated Paste Std. Units 7.4 7.2 97 94-105
SAMPLE DUPLICATE: 1431948
10227774023 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
pH, Saturated Paste Std. Units 8.0 8.0 A 20
SAMPLE DUPLICATE: 1431949
10227774026 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
pH, Saturated Paste Std. Units 8.5 8.4 A 20

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 05/29/2013 06:15 PM without the written consent of Pace Analytical Services, Inc..
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Project: 114-551083 Riley Pass

Pace Project No.: 10227774

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

QC Batch: MT/11971
QC Batch Method:  USDA 21A

Analysis Method: USDA 21A

Analysis Description: USDA 21A pH saturated paste

Associated Lab Samples: 10227774041, 10227774042, 10227774043

LABORATORY CONTROL SAMPLE: 1431950
Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Quialifiers
pH, Saturated Paste Std. Units 7.4 7.1 96 94-105
SAMPLE DUPLICATE: 1431951

10227774043 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

pH, Saturated Paste Std. Units 8.1 8.1 20

Date: 05/29/2013 06:15 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
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K www.pacelabs.com Billings, MT 591014549
(406)254-7226

QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

QC Batch: MT/12000 Analysis Method: ASA 15-5 mod
QC Batch Method:  ASA 15-5 mod Analysis Description: PSA Percent Soil,Silt,Clay
Associated Lab Samples: 10227774041, 10227774042, 10227774043

SAMPLE DUPLICATE: 1433077

10227774043 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
Percent Clay % (w/w) 25.0% 25.0% 20
Percent Sand % (w/w) 47.5% 47.5% 20
Percent Silt % (w/w) 27.5% 27.5% 20
Texture sandy clay sandy clay
loam

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

www.pacelabs.com Billings, MT 591014549
(406)254-7226

QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

QC Batch: MT/11983 Analysis Method: ASA 10-3.3
QC Batch Method:  ASA 10-3.3 Analysis Description: ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10227774001, 10227774002, 10227774003, 10227774004, 10227774007, 10227774009, 10227774011,
10227774012, 10227774013, 10227774016, 10227774017, 10227774018, 10227774019, 10227774020,
10227774021, 10227774022, 10227774024, 10227774025, 10227774027, 10227774028

METHOD BLANK: 1432684 Matrix: Water

Associated Lab Samples: 10227774001, 10227774002, 10227774003, 10227774004, 10227774007, 10227774009, 10227774011,
10227774012, 10227774013, 10227774016, 10227774017, 10227774018, 10227774019, 10227774020,
10227774021, 10227774022, 10227774024, 10227774025, 10227774027, 10227774028

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 05/20/13 09:28
LABORATORY CONTROL SAMPLE: 1432685
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sp.Conductance Saturated Paste mmhos/cm .78 0.80 103 69-131
SAMPLE DUPLICATE: 1432686
10227774002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sp.Conductance Saturated Paste mmbhos/cm 0.61 0.60 4 20
SAMPLE DUPLICATE: 1432687
10227774012 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sp.Conductance Saturated Paste mmhos/cm 0.65 0.67 4 20
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QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

QC Batch: MT/11984 Analysis Method: ASA 10-3.3
QC Batch Method:  ASA 10-3.3 Analysis Description: ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10227774023, 10227774026, 10227774029, 10227774030, 10227774032, 10227774033, 10227774034,
10227774036, 10227774037, 10227774038, 10227774039, 10227774040

METHOD BLANK: 1432688 Matrix: Water

Associated Lab Samples: 10227774023, 10227774026, 10227774029, 10227774030, 10227774032, 10227774033, 10227774034,
10227774036, 10227774037, 10227774038, 10227774039, 10227774040

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 05/20/13 11:35
LABORATORY CONTROL SAMPLE: 1432689
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sp.Conductance Saturated Paste mmhos/cm .78 0.96 123 69-131
SAMPLE DUPLICATE: 1432690
10227774023 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sp.Conductance Saturated Paste mmbhos/cm 0.51 0.51 2 20
SAMPLE DUPLICATE: 1432691
10227774026 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sp.Conductance Saturated Paste mmbhos/cm 19.3 20.0 4 20
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QUALITY CONTROL DATA

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

QC Batch: MT/11985 Analysis Method: ASA 10-3.3
QC Batch Method:  ASA 10-3.3 Analysis Description: ASA 10-3.3 Specific Conductance
Associated Lab Samples: 10227774041, 10227774042, 10227774043

METHOD BLANK: 1432692 Matrix: Water
Associated Lab Samples: 10227774041, 10227774042, 10227774043
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 05/20/13 12:25

LABORATORY CONTROL SAMPLE: 1432693

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sp.Conductance Saturated Paste mmhos/cm .78 0.77 98 69-131
SAMPLE DUPLICATE: 1432694
10227774043 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sp.Conductance Saturated Paste mmbhos/cm 0.71 0.72 2 20
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QC Batch: MT/12068 Analysis Method: ASA 10-3.3

QC Batch Method:  ASA 10-3.3 Analysis Description: ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10227774005, 10227774006, 10227774008, 10227774010, 10227774014, 10227774015, 10227774031,
10227774035

METHOD BLANK: 1438662 Matrix: Water

Associated Lab Samples: 10227774005, 10227774006, 10227774008, 10227774010, 10227774014, 10227774015, 10227774031,
10227774035

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 05/22/13 13:13

LABORATORY CONTROL SAMPLE: 1438663

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sp.Conductance Saturated Paste mmhos/cm .78 0.92 118 69-131
SAMPLE DUPLICATE: 1438664
10227774006 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Sp.Conductance Saturated Paste mmhos/cm 0.95 1.2 20 20
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QUALIFIERS

Project: 114-551083 Riley Pass
Pace Project No.: 10227774

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-M Pace Analytical Services - Minneapolis
PASI-MT  Pace Analytical Services - Montana
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Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10227774001 SMO01 0-11" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774002 SMO01 19-31" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774003 SMO02 9-18" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774004 SMO02 18-31" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774005 SM11 9-21" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774006 SM11 21-33" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774007 SM12 7-19" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774008 SM12 19-31" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774009 SM13 0-8" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774010 SM13 19-27" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774011 SM14 0-9" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774012 SM14 9-19" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774013 SM10 0-9" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774014 SM10 9-21" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774015 SM19 7-22" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774016 SM23 0-8" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774017 SM23 8-20" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774018 SM23 20-28" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774019 DA04 9-29" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774020 DA10 6-20" EPA 3050 MPRP/39101 EPA 6010 ICP/16507
10227774021 DA12 14-24" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774022 DA13 9-18" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774023 DA13 18-40" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774024 DA15 0-9" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774025 DA15 8-14" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774026 DA15 14-44" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774027 DA17 8-28" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774028 DA25 17-26" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774029 DA25 29-40" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774030 JRO1 0-8" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774031 JRO1 8-16" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774032 JRO1 16-24" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774033 JRO1 24-40" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774034 JRO1 40-60" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774035 JR02 0-9" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774036 JR02 9-20" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774037 JR02 20-34" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774038 JR0O3 4-12" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774039 JR03 12-20" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774040 JR03 20-30" EPA 3050 MPRP/39102 EPA 6010 ICP/16503
10227774041 JRO03 30-40" EPA 3050 MPRP/39103 EPA 6010 ICP/16445
10227774042 JR04 14-24" EPA 3050 MPRP/39103 EPA 6010 ICP/16445
10227774043 JR04 24-40" EPA 3050 MPRP/39103 EPA 6010 ICP/16445
10227774001 SMO01 0-11" EPA 6010 ICP/16403
10227774002 SMo01 19-31" EPA 6010 ICP/16403
10227774003 SMO02 9-18" EPA 6010 ICP/16403
10227774004 SMO02 18-31" EPA 6010 ICP/16403
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Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10227774005 SM11 9-21" EPA 6010 ICP/16403
10227774006 SM11 21-33" EPA 6010 ICP/16403
10227774007 SM12 7-19" EPA 6010 ICP/16403
10227774008 SM12 19-31" EPA 6010 ICP/16403
10227774009 SM13 0-8" EPA 6010 ICP/16403
10227774010 SM13 19-27" EPA 6010 ICP/16403
10227774011 SM14 0-9" EPA 6010 ICP/16403
10227774012 SM14 9-19" EPA 6010 ICP/16403
10227774013 SM10 0-9" EPA 6010 ICP/16403
10227774014 SM10 9-21" EPA 6010 ICP/16403
10227774015 SM19 7-22" EPA 6010 ICP/16403
10227774016 SM23 0-8" EPA 6010 ICP/16403
10227774017 SM23 8-20" EPA 6010 ICP/16403
10227774018 SM23 20-28" EPA 6010 ICP/16403
10227774019 DA04 9-29" EPA 6010 ICP/16403
10227774020 DA10 6-20" EPA 6010 ICP/16403
10227774021 DA12 14-24" EPA 6010 ICP/16405
10227774022 DA13 9-18" EPA 6010 ICP/16405
10227774023 DA13 18-40" EPA 6010 ICP/16405
10227774024 DA15 0-9" EPA 6010 ICP/16405
10227774025 DA15 8-14" EPA 6010 ICP/16405
10227774026 DA15 14-44" EPA 6010 ICP/16405
10227774027 DA17 8-28" EPA 6010 ICP/16405
10227774028 DA25 17-26" EPA 6010 ICP/16405
10227774029 DA25 29-40" EPA 6010 ICP/16405
10227774030 JRO1 0-8" EPA 6010 ICP/16405
10227774031 JRO1 8-16" EPA 6010 ICP/16405
10227774032 JRO1 16-24" EPA 6010 ICP/16405
10227774033 JRO1 24-40" EPA 6010 ICP/16405
10227774034 JRO1 40-60" EPA 6010 ICP/16405
10227774035 JR02 0-9" EPA 6010 ICP/16405
10227774036 JR02 9-20" EPA 6010 ICP/16405
10227774037 JR02 20-34" EPA 6010 ICP/16405
10227774038 JR0O3 4-12" EPA 6010 ICP/16405
10227774039 JR03 12-20" EPA 6010 ICP/16405
10227774040 JR03 20-30" EPA 6010 ICP/16405
10227774041 JRO03 30-40" EPA 6010 ICP/16406
10227774042 JR04 14-24" EPA 6010 ICP/16406
10227774043 JR04 24-40" EPA 6010 ICP/16406
10227774001 SMO01 0-11" USDA 21A MT/11947
10227774002 SMO01 19-31" USDA 21A MT/11947
10227774003 SMO02 9-18" USDA 21A MT/11947
10227774004 SMO02 18-31" USDA 21A MT/11947
10227774005 SM11 9-21" USDA 21A MT/11947
10227774006 SM11 21-33" USDA 21A MT/11947
10227774007 SM12 7-19" USDA 21A MT/11947
10227774008 SM12 19-31" USDA 21A MT/11947
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Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10227774009 SM13 0-8" USDA 21A MT/11947
10227774010 SM13 19-27" USDA 21A MT/11947
10227774011 SM14 0-9" USDA 21A MT/11947
10227774012 SM14 9-19" USDA 21A MT/11947
10227774013 SM10 0-9" USDA 21A MT/11947
10227774014 SM10 9-21" USDA 21A MT/11947
10227774015 SM19 7-22" USDA 21A MT/11947
10227774016 SM23 0-8" USDA 21A MT/11947
10227774017 SM23 8-20" USDA 21A MT/11947
10227774018 SM23 20-28" USDA 21A MT/11947
10227774019 DAO04 9-29" USDA 21A MT/11947
10227774020 DA10 6-20" USDA 21A MT/11947
10227774021 DA12 14-24" USDA 21A MT/11970
10227774022 DA13 9-18" USDA 21A MT/11970
10227774023 DA13 18-40" USDA 21A MT/11970
10227774024 DA15 0-9" USDA 21A MT/11970
10227774025 DA15 8-14" USDA 21A MT/11970
10227774026 DA15 14-44" USDA 21A MT/11970
10227774027 DA17 8-28" USDA 21A MT/11970
10227774028 DA25 17-26" USDA 21A MT/11970
10227774029 DA25 29-40" USDA 21A MT/11970
10227774030 JRO1 0-8" USDA 21A MT/11970
10227774031 JRO1 8-16" USDA 21A MT/11970
10227774032 JRO1 16-24" USDA 21A MT/11970
10227774033 JRO1 24-40" USDA 21A MT/11970
10227774034 JRO1 40-60" USDA 21A MT/11970
10227774035 JR02 0-9" USDA 21A MT/11970
10227774036 JR02 9-20" USDA 21A MT/11970
10227774037 JR02 20-34" USDA 21A MT/11970
10227774038 JRO3 4-12" USDA 21A MT/11970
10227774039 JR0O3 12-20" USDA 21A MT/11970
10227774040 JRO03 20-30" USDA 21A MT/11970
10227774041 JR03 30-40" USDA 21A MT/11971
10227774042 JR04 14-24" USDA 21A MT/11971
10227774043 JR04 24-40" USDA 21A MT/11971
10227774001 SMO01 0-11" ASA 15-5 mod MT/11915
10227774002 SMO01 19-31" ASA 15-5 mod MT/11915
10227774003 SMO02 9-18" ASA 15-5 mod MT/11915
10227774004 SMO02 18-31" ASA 15-5 mod MT/11915
10227774005 SM11 9-21" ASA 15-5 mod MT/11915
10227774006 SM11 21-33" ASA 15-5 mod MT/11915
10227774007 SM12 7-19" ASA 15-5 mod MT/11915
10227774008 SM12 19-31" ASA 15-5 mod MT/11915
10227774009 SM13 0-8" ASA 15-5 mod MT/11915
10227774010 SM13 19-27" ASA 15-5 mod MT/11915
10227774011 SM14 0-9" ASA 15-5 mod MT/11915
10227774012 SM14 9-19" ASA 15-5 mod MT/11915
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Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10227774013 SM10 0-9" ASA 15-5 mod MT/11915
10227774014 SM10 9-21" ASA 15-5 mod MT/11915
10227774015 SM19 7-22" ASA 15-5 mod MT/11915
10227774016 SM23 0-8" ASA 15-5 mod MT/11915
10227774017 SM23 8-20" ASA 15-5 mod MT/11915
10227774018 SM23 20-28" ASA 15-5 mod MT/11915
10227774019 DA04 9-29" ASA 15-5 mod MT/11915
10227774020 DA10 6-20" ASA 15-5 mod MT/11915
10227774021 DA12 14-24" ASA 15-5 mod MT/11999
10227774022 DA13 9-18" ASA 15-5 mod MT/11999
10227774023 DA13 18-40" ASA 15-5 mod MT/11999
10227774024 DA15 0-9" ASA 15-5 mod MT/11999
10227774025 DA15 8-14" ASA 15-5 mod MT/11999
10227774026 DA15 14-44" ASA 15-5 mod MT/11999
10227774027 DA17 8-28" ASA 15-5 mod MT/11999
10227774028 DA25 17-26" ASA 15-5 mod MT/11999
10227774029 DA25 29-40" ASA 15-5 mod MT/11999
10227774030 JRO1 0-8" ASA 15-5 mod MT/11999
10227774031 JRO1 8-16" ASA 15-5 mod MT/11999
10227774032 JRO1 16-24" ASA 15-5 mod MT/11999
10227774033 JRO1 24-40" ASA 15-5 mod MT/11999
10227774034 JRO1 40-60" ASA 15-5 mod MT/11999
10227774035 JR02 0-9" ASA 15-5 mod MT/11999
10227774036 JR02 9-20" ASA 15-5 mod MT/11999
10227774037 JR02 20-34" ASA 15-5 mod MT/11999
10227774038 JR0O3 4-12" ASA 15-5 mod MT/11999
10227774039 JR0O3 12-20" ASA 15-5 mod MT/11999
10227774040 JRO03 20-30" ASA 15-5 mod MT/11999
10227774041 JRO03 30-40" ASA 15-5 mod MT/12000
10227774042 JR04 14-24" ASA 15-5 mod MT/12000
10227774043 JR04 24-40" ASA 15-5 mod MT/12000
10227774001 SMO01 0-11" ASA 10-3.3 MT/11983
10227774002 SMo01 19-31" ASA 10-3.3 MT/11983
10227774003 SMO02 9-18" ASA 10-3.3 MT/11983
10227774004 SMO02 18-31" ASA 10-3.3 MT/11983
10227774005 SM11 9-21" ASA10-3.3 MT/12068
10227774006 SM11 21-33" ASA 10-3.3 MT/12068
10227774007 SM12 7-19" ASA 10-3.3 MT/11983
10227774008 SM12 19-31" ASA10-3.3 MT/12068
10227774009 SM13 0-8" ASA 10-3.3 MT/11983
10227774010 SM13 19-27" ASA10-3.3 MT/12068
10227774011 SM14 0-9" ASA 10-3.3 MT/11983
10227774012 SM14 9-19" ASA 10-3.3 MT/11983
10227774013 SM10 0-9" ASA 10-3.3 MT/11983
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Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10227774014 SM10 9-21" ASA 10-3.3 MT/12068
10227774015 SM19 7-22" ASA 10-3.3 MT/12068
10227774016 SM23 0-8" ASA 10-3.3 MT/11983
10227774017 SM23 8-20" ASA 10-3.3 MT/11983
10227774018 SM23 20-28" ASA 10-3.3 MT/11983
10227774019 DAO04 9-29" ASA 10-3.3 MT/11983
10227774020 DA10 6-20" ASA 10-3.3 MT/11983
10227774021 DA12 14-24" ASA 10-3.3 MT/11983
10227774022 DA13 9-18" ASA 10-3.3 MT/11983
10227774023 DA13 18-40" ASA 10-3.3 MT/11984
10227774024 DA15 0-9" ASA 10-3.3 MT/11983
10227774025 DA15 8-14" ASA 10-3.3 MT/11983
10227774026 DA15 14-44" ASA 10-3.3 MT/11984
10227774027 DA17 8-28" ASA 10-3.3 MT/11983
10227774028 DA25 17-26" ASA 10-3.3 MT/11983
10227774029 DA25 29-40" ASA 10-3.3 MT/11984
10227774030 JRO1 0-8" ASA 10-3.3 MT/11984
10227774031 JRO1 8-16" ASA 10-3.3 MT/12068
10227774032 JRO1 16-24" ASA 10-3.3 MT/11984
10227774033 JRO1 24-40" ASA 10-3.3 MT/11984
10227774034 JRO1 40-60" ASA 10-3.3 MT/11984
10227774035 JRO2 0-9" ASA 10-3.3 MT/12068
10227774036 JR02 9-20" ASA 10-3.3 MT/11984
10227774037 JR02 20-34" ASA 10-3.3 MT/11984
10227774038 JR0O3 4-12" ASA 10-3.3 MT/11984
10227774039 JR03 12-20" ASA 10-3.3 MT/11984
10227774040 JR03 20-30" ASA 10-3.3 MT/11984
10227774041 JRO03 30-40" ASA 10-3.3 MT/11985
10227774042 JR04 14-24" ASA 10-3.3 MT/11985
10227774043 JR04 24-40" ASA 10-3.3 MT/11985
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Document Name:

Sample Condition Upon Receipt Form

Document Revised?i?NonOlz
Page 1 of 1

Document No.:
F-MT-C-184.rev.02

Issuing Authority:
Pace Montana Quality Office

i Client Name: Project #:
— 7
T4 Brtives
Courler: [ |Fed Ex [Cues [uses Client
[Tcommercial - | |race [ lother: B

WO N

Tracking Number:

Packing Material: * [ |Bubble Wrap  [_|Bubble Bags mone [Jother:

Proj. Name; I
[ Jves /K]No

Proj. Due Date:

Temp Biank?

Thermometer Used: | ]1383045 [ ]135 )ﬁNA Typeofice: [ Jwet [ ]Blue p{lNone [“Isamples on ice, cooling process has begun

Cooler Temp Read:

AL 4
i

Cooler Temp Correctecd:

Temp should be above freezing to 6°C

Date and Initials of Person Examining Cantents: gy (7 o /10

I:IYes DNO

Biological Tissue Frozen?

Comments:

3 13
Chain of Custody Present? \}Zf]Yes [ne  [TIn/a | 1, ,@Z} g,;.,f’ Wmﬂj g M‘iﬁih
Chain of Custody Filled Out? fes  [Ne Dlwa |2 [o s r}»fﬂm%«: lfﬁ/wwa{ laloie
Chain of Custody Relinquished? ves  [ne [lva | 3. Jlau 4o podriont Somo gprptog # 4 ase clbns
Sampler Name and Signature on COC? Yoefbes [One  [Inga | 4. 2 A rvti ,é Wy’ﬁ- Yl 5’/%/,{})
Samples Arrived within Hold Time? tm' es  [INo  [CIn/a | 5.
Short Hold Time Analysis (<72 hr}? (dres e [Iwa |6 p i
Rush Turn Around Time Requested? [Clves mNo LA | 7 i
Sufficient Volume? M\'es I:]No EIna | 8
Correct Containers Used? M:Ves [ONo  Einja | g

-Pace Containers Used? Clves Mo Piwa : c N ; 2 P el con dntt . Stpe s
Containers Intact? Redves '[:]No FIn/A 10.}&@;? Faﬁ/@épgfé‘ﬂ% SECM 6'5 g éﬂfﬁ e
Filtered Volume Recelved for Dissolved Tests? [Jres (o Sav/a | 1. JRO] 40’(5@ o ‘;“*’33 Tl ow Go*f{:é ekt (g JIRGT J
Sample Labels Match COC? [ves wl\*o t]N/A 12, Laé fgce,w&f J iQ\ 0 ('_«’5 510 "'30 M’

-Includes Date/Time/ID/Analysis  Matrix: K'D IL v 3% __C__\Qg ﬂ{{/é’é/ﬂ{u/
et e T (e s[5 1 Do Do Owor G
All containers needing preservation are found to be in ' Sample # Sl
compliance with EPA recommendation? [Jves  [Ino ?N/A
(HNO3, H;504, HCI<2; NaOH>12)

Exceptions: VOA, Coliform, TOC, Git and Grease, [¥es %0 3 Lot # of afided

WI-DRO (water} Initial when completed: preservative:;

Samples checked for dechlorination? [ves  [Ino mN/A 14.

Headspace in VOA Vials [ >6mm)? [ves no 'M{;{/A 15.

Frip Blank Present? [yes [(No 6 N/A | 16

Trip Blank Custody Seals Present? Flves  [No /A

Pace Trip Blank Lot # {if purchased):

CLIENT NOTIFICATION/RESOLUTION Field Data Required? DYES [:JNO
Person Contacted: . o Date/Time:

Comments/Resobution;

)

R

)
Project Manager Review; / J/ /\“"“”’“

Date: S\" E){"“I fz

Note: Whenever there is a discrepancy affectirngorth Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office { i.e out of

hold, incorrect preservative, out of temp, incorrect containers)
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Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

www.pacelabs.com Billings, MT 591014549
(406)254-7226

October 15, 2013

Jeffrey Rice

Tetra Tech, Inc.
PO Box 30615
Billings, MT 59107

RE: Project: 551083 Riley Pass
Pace Project No.: 10243013

Dear Jeffrey Rice:

Enclosed are the analytical results for sample(s) received by the laboratory on September 23, 2013.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Samantha Rupe

samantha.rupe@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 27




ace Analytical

www.pacelabs.com

Project: 551083 Riley Pass
Pace Project No.: 10243013

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN0O0064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137

Montana Certification IDs
602 South 25th Street, Billings, MT 59101
EPA Region 8 Certification #: 8TMS-Q
Idaho Certification #: MT00012
Montana Certification #: MT CERT0040

Mississippi Certification #: Pace
Montana Certification #: MT CERT0092
Nebraska Certification #: Pace
Nevada Certification #: MN_00064
New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Dakota Certification #: R-036
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MNO0064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

NVLAP Certification #: 101292-0
Minnesota Dept of Health Certification #: 030-999-442
Washington Department of Ecology #: C993

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 27



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Project: 551083 Riley Pass

Pace Project No.: 10243013

Lab ID Sample ID Matrix Date Collected Date Received
10243013001 135 SM3 0-11 Solid 09/11/13 09:45 09/23/13 15:30
10243013002 135 SM3 11-20 Solid 09/11/13 09:45 09/23/13 15:30
10243013003 135 SM49 0-10 Solid 09/10/13 12:50 09/23/13 15:30
10243013004 135 SM49 10-22 Solid 09/10/13 12:50 09/23/13 15:30
10243013005 135 SM95 0-8 Solid 09/12/13 13:15 09/23/13 15:30
10243013006 135 SM95 8-24 Solid 09/12/13 13:15 09/23/13 15:30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 27



Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

K www.pacelabs.com Billings, MT 591014549
(406)254-7226

SAMPLE ANALYTE COUNT

Project: 551083 Riley Pass
Pace Project No.: 10243013

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory

10243013001 135 SM3 0-11 EPA 6010 IP 5 PASI-M
ASTM D2974 GB1 1 PASI-M

EPA 6010 WT1 4 PASI-MT

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 5 PASI-MT

ASA10-3.3 WT1 1 PASI-MT
10243013002 135 SM3 11-20 EPA 6010 IP 5 PASI-M
ASTM D2974 GB1 1 PASI-M

EPA 6010 WT1 4 PASI-MT

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 5 PASI-MT

ASA10-3.3 WT1 1 PASI-MT
10243013003 135 SM49 0-10 EPA 6010 IP 5 PASI-M
ASTM D2974 GB1 1 PASI-M

EPA 6010 WT1 4 PASI-MT

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 5 PASI-MT

ASA10-3.3 WT1 1 PASI-MT
10243013004 135 SM49 10-22 EPA 6010 IP 5 PASI-M
ASTM D2974 GB1 1 PASI-M

EPA 6010 WT1 4 PASI-MT

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 5 PASI-MT

ASA10-3.3 WT1 1 PASI-MT
10243013005 135 SM95 0-8 EPA 6010 IP 5 PASI-M
ASTM D2974 GB1 1 PASI-M

EPA 6010 WT1 4 PASI-MT

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 5 PASI-MT

ASA10-3.3 WT1 1 PASI-MT
10243013006 135 SM95 8-24 EPA 6010 IP 5 PASI-M
ASTM D2974 GB1 1 PASI-M

EPA 6010 WT1 4 PASI-MT

USDA 21A Cs1 1 PASI-MT

ASA 15-5 mod WT1 5 PASI-MT

ASA10-3.3 WT1 1 PASI-MT

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 4 of 27



Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

www.pacelabs.com Billings, MT 591014549
(406)254-7226

PROJECT NARRATIVE

Project: 551083 Riley Pass
Pace Project No.: 10243013

Method: EPA 6010
Description: 6010 MET ICP
Client: Tetra Tech, Inc. - MT
Date: October 15, 2013

General Information:
6 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 5 of 27



ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Project: 551083 Riley Pass
Pace Project No.: 10243013

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Method: EPA 6010

Description: Sodium Adsorption Ratio, MT
Client: Tetra Tech, Inc. - MT

Date: October 15, 2013

General Information:
6 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 6 of 27



ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Project: 551083 Riley Pass
Pace Project No.: 10243013
Method: USDA 21A

Description: USDA 21A pH
Client: Tetra Tech, Inc. - MT
Date: October 15, 2013

General Information:
6 samples were analyzed for USDA 21A. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 7 of 27



Pace Analytical Services, Inc.
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K www.pacelabs.com Billings, MT 591014549
(406)254-7226

PROJECT NARRATIVE

Project: 551083 Riley Pass
Pace Project No.: 10243013

Method: ASA 15-5 mod
Description: PSA Percent Sand,Silt,Clay
Client: Tetra Tech, Inc. - MT

Date: October 15, 2013

General Information:
6 samples were analyzed for ASA 15-5 mod. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 8 of 27



ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Project: 551083 Riley Pass
Pace Project No.: 10243013

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Method: ASA 10-3.3

Description: ASA10-3.3 Specific Conductance
Client: Tetra Tech, Inc. - MT

Date: October 15, 2013

General Information:
6 samples were analyzed for ASA 10-3.3. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10243013

ANALYTICAL RESULTS

551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: 135 SM3 0-11

Lab ID: 10243013001

Results reported on a "dry-weight" basis

Collected: 09/11/13 09:45 Received: 09/23/13 15:30 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 15.2 mg/kg 0.64 0.11 1 09/27/13 06:56 09/30/13 18:09 7440-38-2
Cadmium 0.20 mg/kg 0.096 0.048 1 09/27/13 06:56 09/30/13 18:09 7440-43-9
Copper 10.0 mg/kg 0.32 0.036 1 09/27/13 06:56  09/30/13 18:09 7440-50-8
Lead 18.6 mg/kg 0.64 0.046 1 09/27/13 06:56 09/30/13 18:09 7439-92-1
Selenium <0.16 mg/kg 0.48 0.16 1 09/27/13 06:56 09/30/13 18:09 7782-49-2
Dry Weight Analytical Method: ASTM D2974
Percent Moisture 28 % 0.10 0.10 1 09/27/13 10:01
Sodium Adsorption Ratio, MT Analytical Method: EPA 6010
Calcium saturated paste 1.5 meq/L 0.50 0.25 10 09/30/13 13:05 09/30/13 15:07 7440-70-2
Magnesium saturated paste 1.1 meq/L 0.82 0.41 10 09/30/13 13:05 09/30/13 15:07 7439-95-4
Sodium Adsorption Ratio 0.29 0.10 0.10 10 09/30/13 13:05 09/30/13 15:07
Sodium saturated paste 0.33J meq/L 0.43 0.22 10 09/30/13 13:05 09/30/13 15:07 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.3 Std. Units 0.10 0.050 1 09/27/13 11:40
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 27.50 % (w/w) 0.10 1 09/27/13 15:46
Percent Sand 30.00 % (w/w) 0.10 1 09/27/13 15:46
Percent Silt 42.50 % (wiw) 0.10 1 09/27/13 15:46
Texture clay loam 1 09/27/13 15:46
Very Fine Sand 23.3 % (w/w) 0.10 1 09/27/13 15:46
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.19 mmhos/cm 0.010 0.0050 1 10/01/13 15:20

Paste

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10243013

ANALYTICAL RESULTS

551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: 135 SM3 11-20

Lab ID: 10243013002

Results reported on a "dry-weight" basis

Collected: 09/11/13 09:45 Received: 09/23/13 15:30 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 19.6 mg/kg 0.73 0.12 1 09/27/13 06:56 09/30/13 18:15 7440-38-2
Cadmium 0.29 mg/kg 0.11 0.055 1 09/27/13 06:56 09/30/13 18:15 7440-43-9
Copper 12.1 mg/kg 0.36 0.041 1 09/27/13 06:56 09/30/13 18:15 7440-50-8
Lead 18.2 mg/kg 0.73 0.053 1 09/27/13 06:56 09/30/13 18:15 7439-92-1
Selenium <0.18 mg/kg 0.55 0.18 1 09/27/13 06:56 09/30/13 18:15 7782-49-2
Dry Weight Analytical Method: ASTM D2974
Percent Moisture 21 % 0.10 0.10 1 09/27/13 10:01
Sodium Adsorption Ratio, MT Analytical Method: EPA 6010
Calcium saturated paste 0.79 meq/L 0.50 0.25 10 09/30/13 13:05 09/30/13 15:11 7440-70-2
Magnesium saturated paste 0.72J meqg/L 0.82 0.41 10 09/30/13 13:05 09/30/13 15:11 7439-95-4
Sodium Adsorption Ratio 0.85 0.10 0.10 10 09/30/13 13:05 09/30/13 15:11
Sodium saturated paste 0.74 meq/L 0.43 0.22 10 09/30/13 13:05 09/30/13 15:11 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.0 Std. Units 0.10 0.050 1 09/27/13 11:42
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 26.25 % (w/w) 0.10 1 09/27/13 15:55
Percent Sand 37.50 % (w/w) 0.10 1 09/27/13 15:55
Percent Silt 36.25 % (w/w) 0.10 1 09/27/13 15:55
Texture loam 1 09/27/13 15:55
Very Fine Sand 32.8 % (w/w) 0.10 1 09/27/13 15:55
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.25 mmhos/cm 0.010 0.0050 1 10/02/13 13:13

Paste

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10243013

ANALYTICAL RESULTS

551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: 135 SM49 0-10

Lab ID: 10243013003

Results reported on a "dry-weight" basis

Collected: 09/10/13 12:50 Received: 09/23/13 15:30 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 8.2 mg/kg 0.71 0.12 1 09/27/13 06:56 09/30/13 18:21 7440-38-2
Cadmium 0.20 mg/kg 0.11 0.054 1 09/27/13 06:56 09/30/13 18:21 7440-43-9
Copper 6.0 mg/kg 0.36 0.040 1 09/27/13 06:56 09/30/13 18:21 7440-50-8
Lead 11.0 mg/kg 0.71 0.051 1 09/27/13 06:56 09/30/13 18:21 7439-92-1
Selenium <0.18 mg/kg 0.54 0.18 1 09/27/13 06:56 09/30/13 18:21 7782-49-2
Dry Weight Analytical Method: ASTM D2974
Percent Moisture 41 % 0.10 0.10 1 09/27/13 10:01
Sodium Adsorption Ratio, MT Analytical Method: EPA 6010
Calcium saturated paste 0.58 meq/L 0.50 0.25 10 09/30/13 13:05 09/30/13 15:15 7440-70-2
Magnesium saturated paste 0.65J meq/L 0.82 0.41 10 09/30/13 13:05 09/30/13 15:15 7439-95-4
Sodium Adsorption Ratio 1.9 0.10 0.10 10 09/30/13 13:05 09/30/13 15:15
Sodium saturated paste 1.5 meq/L 0.43 0.22 10 09/30/13 13:05 09/30/13 15:15 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.6 Std. Units 0.10 0.050 1 09/27/13 11:44
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 15 % (w/w) 0.10 1 09/27/13 16:08
Percent Sand 43.75 % (wiw) 0.10 1 09/27/13 16:08
Percent Silt 41.25 % (wiw) 0.10 1 09/27/13 16:08
Texture loam 1 09/27/13 16:08
Very Fine Sand 42.3 % (wiw) 0.10 1 09/27/13 16:08
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.41 mmhos/cm 0.010 0.0050 1 10/01/13 15:25

Paste

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10243013

ANALYTICAL RESULTS

551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: 135 SM49 10-22

Lab ID: 10243013004

Results reported on a "dry-weight" basis

Collected: 09/10/13 12:50 Received: 09/23/13 15:30 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 12.6 mg/kg 0.89 0.15 1 09/27/13 06:56 09/30/13 18:27 7440-38-2
Cadmium 0.20 mg/kg 0.13 0.067 1 09/27/13 06:56 09/30/13 18:27 7440-43-9
Copper 7.0 mg/kg 0.45 0.050 1 09/27/13 06:56 09/30/13 18:27 7440-50-8
Lead 12.6 mg/kg 0.89 0.064 1 09/27/13 06:56 09/30/13 18:27 7439-92-1
Selenium 0.49J mg/kg 0.67 0.22 1 09/27/13 06:56 09/30/13 18:27 7782-49-2
Dry Weight Analytical Method: ASTM D2974
Percent Moisture 15 % 0.10 0.10 1 09/27/13 10:01
Sodium Adsorption Ratio, MT Analytical Method: EPA 6010
Calcium saturated paste 10.4 meg/L 5.0 25 100 09/30/13 13:05 09/30/13 15:43 7440-70-2
Magnesium saturated paste 24.1 meq/L 8.2 4.1 100 09/30/13 13:05 09/30/13 15:43 7439-95-4
Sodium Adsorption Ratio 12.0 1.0 1.0 100 09/30/13 13:05 09/30/13 15:43
Sodium saturated paste 50.0 meq/L 4.3 2.2 100 09/30/13 13:05 09/30/13 15:43 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.2 Std. Units 0.10 0.050 1 09/27/13 11:45
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 20 % (wiw) 0.10 1 09/27/13 16:15
Percent Sand 57.5 % (w/w) 0.10 1 09/27/13 16:15
Percent Silt 22.5 % (wiw) 0.10 1 09/27/13 16:15
Texture sandy 1 09/27/13 16:15

clay loam

Very Fine Sand 45.3 % (w/w) 0.10 1 09/27/13 16:15
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.63 mmhos/cm 0.010 0.0050 1 10/01/13 15:26

Paste

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 10243013

ANALYTICAL RESULTS

551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: 135 SM95 0-8

Lab ID: 10243013005

Results reported on a "dry-weight" basis

Collected: 09/12/13 13:15 Received: 09/23/13 15:30 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 10.4 mg/kg 0.77 0.13 1 09/27/13 06:56 09/30/13 18:33 7440-38-2
Cadmium 0.14 mg/kg 0.12 0.058 1 09/27/13 06:56 09/30/13 18:33 7440-43-9
Copper 4.6 mg/kg 0.39 0.043 1 09/27/13 06:56 09/30/13 18:33 7440-50-8
Lead 10.3 mg/kg 0.77 0.056 1 09/27/13 06:56 09/30/13 18:33 7439-92-1
Selenium <0.19 mg/kg 0.58 0.19 1 09/27/13 06:56 09/30/13 18:33 7782-49-2
Dry Weight Analytical Method: ASTM D2974
Percent Moisture 20 % 0.10 0.10 1 09/27/13 10:01
Sodium Adsorption Ratio, MT Analytical Method: EPA 6010
Calcium saturated paste 0.82 meq/L 0.50 0.25 10 09/30/13 13:05 09/30/13 15:35 7440-70-2
Magnesium saturated paste 0.49J meq/L 0.82 0.41 10 09/30/13 13:05 09/30/13 15:35 7439-95-4
Sodium Adsorption Ratio 0.34 0.10 0.10 10 09/30/13 13:05 09/30/13 15:35
Sodium saturated paste 0.27J meqg/L 0.43 0.22 10 09/30/13 13:05 09/30/13 15:35 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 7.3 Std. Units 0.10 0.050 1 09/27/13 11:47
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 12.5 % (wiw) 0.10 1 09/27/13 16:13
Percent Sand 65 % (w/w) 0.10 1 09/27/13 16:13
Percent Silt 22.5 % (wiw) 0.10 1 09/27/13 16:13
Texture sandy 1 09/27/13 16:13

loam

Very Fine Sand 45.5 % (w/w) 0.10 1 09/27/13 16:13
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.18 mmhos/cm 0.010 0.0050 1 10/01/13 15:29

Paste

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

Pace Project No.: 10243013

ANALYTICAL RESULTS

551083 Riley Pass

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

Sample: 135 SM95 8-24

Lab ID: 10243013006

Results reported on a "dry-weight" basis

Collected: 09/12/13 13:15 Received: 09/23/13 15:30 Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050
Arsenic 11.2 mg/kg 0.73 0.12 1 09/27/13 06:56 09/30/13 18:39 7440-38-2
Cadmium 0.13 mg/kg 0.11 0.055 1 09/27/13 06:56 09/30/13 18:39 7440-43-9
Copper 4.6 mg/kg 0.37 0.041 1 09/27/13 06:56 09/30/13 18:39 7440-50-8
Lead 10.7 mg/kg 0.73 0.053 1 09/27/13 06:56 09/30/13 18:39 7439-92-1
Selenium <0.18 mg/kg 0.55 0.18 1 09/27/13 06:56 09/30/13 18:39 7782-49-2
Dry Weight Analytical Method: ASTM D2974
Percent Moisture 12 % 0.10 0.10 1 09/27/13 10:01
Sodium Adsorption Ratio, MT Analytical Method: EPA 6010
Calcium saturated paste 1.0 meq/L 0.50 0.25 10 09/30/13 13:05 09/30/13 15:39 7440-70-2
Magnesium saturated paste 0.67J meq/L 0.82 0.41 10 09/30/13 13:05 09/30/13 15:39 7439-95-4
Sodium Adsorption Ratio 0.68 0.10 0.10 10 09/30/13 13:05 09/30/13 15:39
Sodium saturated paste 0.63 meq/L 0.43 0.22 10 09/30/13 13:05 09/30/13 15:39 7440-23-5
USDA 21A pH Analytical Method: USDA 21A
pH, Saturated Paste 8.1 Std. Units 0.10 0.050 1 09/27/13 11:49
PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod
Percent Clay 12.5 % (wiw) 0.10 1 09/27/13 16:19
Percent Sand 70 % (wiw) 0.10 1 09/27/13 16:19
Percent Silt 17.5 % (w/w) 0.10 1 09/27/13 16:19
Texture sandy 1 09/27/13 16:19

loam

Very Fine Sand 45.8 % (w/w) 0.10 1 09/27/13 16:19
ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3
Sp.Conductance Saturated 0.27 mmhos/cm 0.010 0.0050 1 10/02/13 13:16

Paste

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

QUALITY CONTROL DATA

Project: 551083 Riley Pass

Pace Project No.: 10243013

QC Batch: MPRP/42105 Analysis Method: EPA 6010
QC Batch Method:  EPA 3050 Analysis Description: 6010 MET

Associated Lab Samples:

10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

METHOD BLANK: 1533759

Associated Lab Samples:

Matrix: Solid

10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Arsenic mg/kg <0.13 0.81 09/30/13 15:40
Cadmium mg/kg <0.060 0.12 09/30/13 15:40
Copper mg/kg <0.045 0.40 09/30/13 15:40
Lead mg/kg <0.058 0.81 09/30/13 15:40
Selenium mg/kg <0.20 0.60 09/30/13 18:00
LABORATORY CONTROL SAMPLE: 1533760
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Arsenic mg/kg 41.3 33.8 82 80-120
Cadmium mg/kg 41.3 36.1 87 80-120
Copper mg/kg 41.3 39.2 95 80-120
Lead mg/kg 41.3 35.6 86 80-120
Selenium mg/kg 41.3 38.0 92 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1533761 1533762
MS MSD
10242979004 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Arsenic mg/kg 35 46.7 53.1 50.2 56.0 100 99 75-125 11 30
Cadmium mg/kg ND 46.7 53.1 46.0 52.9 929 100 75-125 14 30
Copper mg/kg 5.3 46.7 53.1 54.7 61.2 106 105 75-125 11 30
Lead mg/kg 54 46.7 53.1 50.8 57.0 97 97 75-125 11 30
Selenium mg/kg ND 46.7 53.1 44.6 48.9 96 92 75-125 9 30

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.. Page 16 of 27
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Project: 551083 Riley Pass
Pace Project No.: 10243013

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

QC Batch: MPRP/42121
QC Batch Method: ASTM D2974

Analysis Method: ASTM D2974

Analysis Description: Dry Weight/Percent Moisture
Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

SAMPLE DUPLICATE: 1534412

10243013001 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
Percent Moisture % 2.8 2.8 30
SAMPLE DUPLICATE: 1534413
10243063001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Percent Moisture % 2.2 2.2 30

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

QUALITY CONTROL DATA

Project: 551083 Riley Pass
Pace Project No.: 10243013

Pace Analytical Services, Inc.

602 S 25th Street
Billings, MT 591014549

(406)254-7226

QC Batch: MT/13811 Analysis Method: USDA 21A
QC Batch Method:  USDA 21A Analysis Description: USDA 21A pH saturated paste
Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

LABORATORY CONTROL SAMPLE & LCSD: 1536824 1536825
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Quialifiers
pH, Saturated Paste Std. Units 7.7 8.0 8.0 105 105 95-105 2 20

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 10/15/2013 11:57 AM without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

K www.pacelabs.com Billings, MT 591014549
(406)254-7226

QUALITY CONTROL DATA

Project: 551083 Riley Pass
Pace Project No.: 10243013

QC Batch: MT/13794 Analysis Method: ASA 15-5 mod
QC Batch Method:  ASA 15-5 mod Analysis Description: PSA Percent Soil,Silt,Clay
Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

SAMPLE DUPLICATE: 1535984

10243013002 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
Percent Clay % (w/w) 26.25 26.25 20
Percent Sand % (w/w) 37.50 37.5 20
Percent Silt % (w/w) 36.25 36.25 20
Texture loam loam
Very Fine Sand % (w/w) 32.8 28.5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 10/15/2013 11:57 AM without the written consent of Pace Analytical Services, Inc.. Page 19 of 27



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: 551083 Riley Pass
Pace Project No.: 10243013

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

QC Batch: MT/13788 Analysis Method: ASA 10-3.3
QC Batch Method:  ASA 10-3.3 Analysis Description: ASA 10-3.3 Specific Conductance
Associated Lab Samples: 10243013001, 10243013003, 10243013004, 10243013005

METHOD BLANK: 1535604 Matrix: Water
Associated Lab Samples: 10243013001, 10243013003, 10243013004, 10243013005
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 10/01/13 15:17
LABORATORY CONTROL SAMPLE & LCSD: 1535605 1535606

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers

Sp.Conductance Saturated Paste mmhos/cm 1.4 1.6 1.6 114 114 68-132 2 20

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 10/15/2013 11:57 AM without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project: 551083 Riley Pass
Pace Project No.: 10243013

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
602 S 25th Street
Billings, MT 591014549

(406)254-7226

QC Batch: MT/13902
QC Batch Method:  ASA 10-3.3
10243013002, 10243013006

Associated Lab Samples:

Analysis Method: ASA 10-3.3

Analysis Description: ASA 10-3.3 Specific Conductance

METHOD BLANK: 1541786
10243013002, 10243013006

Associated Lab Samples:

Matrix: Water

Blank Reporting
Parameter Result Limit Analyzed Qualifiers
Sp.Conductance Saturated Paste <0.0050 0.010 10/02/13 13:07
LABORATORY CONTROL SAMPLE & LCSD: 1541787 1541798
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
Sp.Conductance Saturated Paste 1.4 15 1.6 110 116 68-132 5 20

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: 551083 Riley Pass
Pace Project No.: 10243013

Pace Analytical Services, Inc.

602 S 25th Street
Billings, MT 591014549

(406)254-7226

QC Batch: MTPR/2749 Analysis Method: EPA 6010
QC Batch Method:  EPA 6010 Analysis Description: Sodium Adsorption Ratio, SAR
Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

LABORATORY CONTROL SAMPLE: 1539145

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Quialifiers
Calcium saturated paste megq/L 8.3 6.8 82 64-136
Magnesium saturated paste megq/L 1.9 1.6 88 57-143
Sodium Adsorption Ratio 1.6 1.3 79 75-125
Sodium saturated paste megq/L 3.8 2.6 68 61-139
SAMPLE DUPLICATE: 1539153

10243013004 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Calcium saturated paste meq/L 10.4 10.5 4 30
Magnesium saturated paste meq/L 24.1 24.2 A 30
Sodium Adsorption Ratio 12.0 12.0 A 30
Sodium saturated paste meq/L 50.0 50.0 0 30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 10/15/2013 11:57 AM without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

ace Analytical w0 8 26 e

K www.pacelabs.com Billings, MT 591014549
(406)254-7226

QUALIFIERS

Project: 551083 Riley Pass
Pace Project No.: 10243013

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-M Pace Analytical Services - Minneapolis
PASI-MT  Pace Analytical Services - Montana

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 10/15/2013 11:57 AM without the written consent of Pace Analytical Services, Inc.. Page 23 of 27



ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Project: 551083 Riley Pass
Pace Project No.: 10243013

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10243013001 135 SM3 0-11 EPA 3050 MPRP/42105 EPA 6010 ICP/17683
10243013002 135 SM3 11-20 EPA 3050 MPRP/42105 EPA 6010 ICP/17683
10243013003 135 SM49 0-10 EPA 3050 MPRP/42105 EPA 6010 ICP/17683
10243013004 135 SM49 10-22 EPA 3050 MPRP/42105 EPA 6010 ICP/17683
10243013005 135 SM95 0-8 EPA 3050 MPRP/42105 EPA 6010 ICP/17683
10243013006 135 SM95 8-24 EPA 3050 MPRP/42105 EPA 6010 ICP/17683
10243013001 135 SM3 0-11 ASTM D2974 MPRP/42121
10243013002 135 SM3 11-20 ASTM D2974 MPRP/42121
10243013003 135 SM49 0-10 ASTM D2974 MPRP/42121
10243013004 135 SM49 10-22 ASTM D2974 MPRP/42121
10243013005 135 SM95 0-8 ASTM D2974 MPRP/42121
10243013006 135 SM95 8-24 ASTM D2974 MPRP/42121
10243013001 135 SM3 0-11 EPA 6010 MTPR/2749 EPA 6010 MT/13848
10243013002 135 SM3 11-20 EPA 6010 MTPR/2749 EPA 6010 MT/13848
10243013003 135 SM49 0-10 EPA 6010 MTPR/2749 EPA 6010 MT/13848
10243013004 135 SM49 10-22 EPA 6010 MTPR/2749 EPA 6010 MT/13848
10243013005 135 SM95 0-8 EPA 6010 MTPR/2749 EPA 6010 MT/13848
10243013006 135 SM95 8-24 EPA 6010 MTPR/2749 EPA 6010 MT/13848
10243013001 135 SM3 0-11 USDA 21A MT/13811
10243013002 135 SM3 11-20 USDA 21A MT/13811
10243013003 135 SM49 0-10 USDA 21A MT/13811
10243013004 135 SM49 10-22 USDA 21A MT/13811
10243013005 135 SM95 0-8 USDA 21A MT/13811
10243013006 135 SM95 8-24 USDA 21A MT/13811
10243013001 135 SM3 0-11 ASA 15-5 mod MT/13794
10243013002 135 SM3 11-20 ASA 15-5 mod MT/13794
10243013003 135 SM49 0-10 ASA 15-5 mod MT/13794
10243013004 135 SM49 10-22 ASA 15-5 mod MT/13794
10243013005 135 SM95 0-8 ASA 15-5 mod MT/13794
10243013006 135 SM95 8-24 ASA 15-5 mod MT/13794
10243013001 135 SM3 0-11 ASA 10-3.3 MT/13788
10243013002 135 SM3 11-20 ASA 10-3.3 MT/13902
10243013003 135 SM49 0-10 ASA 10-3.3 MT/13788
10243013004 135 SM49 10-22 ASA 10-3.3 MT/13788
10243013005 135 SM95 0-8 ASA 10-3.3 MT/13788
10243013006 135 SM95 8-24 ASA 10-3.3 MT/13902

Date: 10/15/2013 11:57 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ﬁ’“"} o Decu;ﬁ”(;-;;i Mare: i f)(,li‘.‘l'.t-m(.‘-i‘ll Rewvised: 1-1Nn\«:3?:6_7—i-2
Sample Condition Upon Receipt Form Page 1of T

L f rE{gf?Aﬁr}f:}ffI(?ﬁf Document No.: tasteing Authmnly
F-MT-C-184-1av.02 Pace Montana Quality Offlge

{Jient Name: Project it

Caurier: [ _Jredix Mups {luses /g}c;linm,
[Mcopmerdal | JPace Mother: ..

Custody Seal on Cooler/Box Present? | |Yes {?JN(: Seals Intact? | |Yes @.{‘Jﬁ éwgptionai: Pyoj. Due Date;

i, Temp Blank? | “lves  [Zfo
Thermometer Used:  2)3383045 [ 135 [INA  Typeotteer [ Iwet  [Tlolue  [ENone [ lsamples onice, conling process has begun

Cooler Temp Read: 9 s ()‘ Date and Inttials of Parson Examining Contents; #M

Packing Material: Dﬂubhie Wiap i:}ihabble Rags ﬁi\l@@ E:]Oﬁ\er:w___w___

Cooler Temp Corrected: (‘I >t Biological Tissue Frozen? [Cves o

Temp should be above freezing to 65°C - Comments:

Lhain of Custody Present?

Chaln of Custody Piled Ow? Llva  {wya | 2. - . R
' Chain of Custody Refinguished? o o [Infa 1§ 3 B
_Sampler Name and Signature on COC? Elvo [dwm p2 o
Somples Argivedvithin Hold Tone? @l (o [Iw 15 i
Short Hold Time Analysis {<72 hr}? @No LN B
RBush Turn Around Time Requestaed? Beao  [w/a § 7. o o
Sufficient Voluree? [via {8 i
Correct Containers Used? Clia i 5.

ontatners Used L
i | 11,
[ 122,

“Sample Labels Match COC?

Al containers noedéng acid/ln. o .

been checked? Moncompliances are noted in 13. Line [}fﬁt’ff\ 13- [Juno, [ nas0 LInaoH [Onal
All centainers needing preservation are found to be In Sampie #

compliance with EPA recommendation? [Cves ne [ﬁ;ﬂﬁ\
{HNG,, HyS50,, HCI<2; NaOH>12)

Exceptions: YOA, Caliform, TOC, Ol and Grease,

Lot # of added

WIEDRO {watery - Initial when completed: . preservative:
. Samples checked fordefl"m“‘atﬁ’“" e dves ERNo LN E M

Headspace In VOAVials (6mm)? 0 Lles LMo
Trip Blank Present?

Trip 8lank Custody Seals Presant?

[dnn | 16
#Hnsa

|_Prace Trip Blank Lot # f purchased):

CLIENT NOTIICATION/RESOLUTION Figld Data Required? [ Jves [no

Person Contacted: DatefTime: B

\ Comments/Besolution: M\j)[eﬂ»‘a& | f\(;\u(l,(?\, \}éi/(é* CM«, ,C)\/lf\,(k @
USTIA . dedloe  Anal Yoi.e

Project Manager Raview:

g

Mote: Whenwver there is a disvrepancy affecting
hold, incorrect preservative, out of terap, incorrect conlaingrs)

, .Dm 57)9 Q \1 W’ v?

5{({3 :wﬂ.l.lm sonf to the N m!l: Ciatolin DEFNR (wﬁih.m(m ()[ 5 ‘(.i,@ ot of

th Carolina complionce samples,
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! Document Name: . Revised Date: 19Apr2013
» MN Sample Transfer Form Pago: 1 of 1
Aﬁdfyﬁ[;a] Docoment Number: Issuing Authorily:

F-MT-C-178-rav.04 Pace Minnesota Quality Office

_ shlppmg (mrcie) -UPS (Egggx%j '
Trackmg# ‘f;l:p‘ zf’!? é»”ﬁ‘; :,2 S
~ Client: TetraTech :
Pue Daie: 30—8@p-2@13
Pace W0: 10243013
Pro]ect Manager: |Samantha Rupe

# ot Number of ‘ Preservallve B Verity Ardval Date & |

Method Number & Descripﬁdn Container Typa| |, o Samples Yos or No initiats

Tests

— A
6010 metals - L PB | 8 8 ' No /zf’gﬁk Gl2n
S _. o TR ) T F _ {v A

“Sample Matrix:

Cooler Tamp Read {°Cy: (D {o - |Go'oler‘ Temp Corrected (°C): /L Lf | Filtred volume rec'd for dissolved tasts:

' Arrived on lee: Yos 7 No__ Samples pH have haen checked:| Yes _ No__ NA "
Custody Seal Present: Yes #~ No__ . Trip Blank Pregent:] Yes . No  NA
Short Hold Tims Requested < 72 Hours: Yes __ @‘u:f " Frip Blank Custody Seals Present:| Yes __ No__ NA .

Rush TAT Requestad: Yes .~ No__ Pace Trip Blank Lot #: ‘
Sufficiant Sample Volume: Yes »~"No__ Sample Composites Hequirect] Yes _ Mo NA_¢~

Samples Arrived within Mold Time: Yas . _.No Report Samples: | Wet W1t _ Dry Wt__
Coritainiers Intact: Yas”_ No__ : Aeporting Units: :

Relinguighed hy/Affiliation

ST A (o Mand A AT PYTe A5 70

Person Contacted: ' Date:

Comments/Resoluilon:
/ ? )
Project Manager Review: - Date: ~ ' {
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