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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: 

 

 Describe soil profiles and document soil characteristics; 

 Map areas with similar borrow capabilities; 

 Sample and analyze soils for physical and chemical properties within the project area; and 

 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:  

 Aerial photography and topographic mapping for the project area; 

 Soil survey information from Harding County (USDA, 2010); and, 

 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 III 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 soil 

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 soil 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 
 

 

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) 

 

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) 6.0 to 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 
cover soil) 

<6 dS/m >6 dS/m 
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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 soil 

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, PLOW17; 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 (Cl-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 PLOW35 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 PLOW17 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 soil 

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 0 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 soil 

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.  
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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 JR01 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 JR01, 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). 
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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 

JR02 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. 

5.5 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 
ID 

Sample 
Interval 
(inches) 

Clay 
Percent 

Sand 
Percent 

Silt 
Percent 

Texture 
Hydrologic 
Soil Group 

USFWS Lands 

135 SM3 
0-11 27.5 30.00 42.50 Clay Loam B 

11-20 26.25 37.50 36.25 Loam B 

135 SM49 
0-10 15 43.75 41.25 Loam B 

10-22 20 57.5 22.5 Sandy Clay Loam B 

135 SM95 
0-8 12.5 65 22.5 Sandy Loam A 

8-24 12.5 70 17.5 Sandy Loam A 

Private Lands 

SM01  
0-11 17.5 57.5 25 Sandy Clay Loam B 

19-31 35 37.5 27.5 Clay Loam C 

SM02 
9-18 27.5 45 27.5 Clay Loam C 

18-31 22.5 50 27.5 Sandy Clay Loam C 

SM11 
9-21 25 52.5 22.5 Sandy Clay Loam C 

21-33 20 62.5 17.5 Sandy Clay Loam B 

SM12 
7-19 12.5 27.5 60 Silt Loam A 

19-31 32.5 40 27.5 Clay Loam B 

SM13 
0-8 12.5 57.5 30 Sandy Loam A 

19-27 15 50 35 Loam A 

SM14 
0-9 22.5 42.5 35 Loam C 

9-19 17.5 55 27.5 Sandy Loam B 

SM10 
0-9 12.5 60 27.5 Sandy Loam A 

9-21 22.5 65 12.5 Sandy Clay Loam B 

SM19 7-22 7.5 75   Sandy Loam A 

SM23 

0-8 22.5 35 42.5 Loam C 

8-20 5 27.5 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 32.5 32.5 35 Clay Loam C 

DA13 
9-18 27.5 57.5 15 Sandy Clay Loam C 

18-40 15 75 10 Sandy Loam A 

DA15 

0-9 22.5 57.5 20 Sandy Clay Loam C 

8-14 30 47.5 22.5 Sandy Clay Loam C 

14-44 30 67.5 2.5 Sandy Clay Loam B 

DA17 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 ID 
Sample 
Interval 
(inches) 

Clay 
Percent 

Sand 
Percent 

Silt 
Percent 

Texture 
Hydrologic 
Soil Group 

Private Lands 

JR01 

0-8 15 67.5 17.5 Sandy Loam A 

8-16 22.5 52.5 25 Sandy Clay Loam C 

16-24 10 77.5 12.5 Sandy Loam A 

24-40 32.5 45 22.5 Clay Loam C 

40-60 27.5 52.5 20 Sandy Clay Loam C 

JR02 

0-9 17.5 60 22.5 Sandy Loam B 

9-20 27.5 42.5 30 Clay Loam C 

20-34 30 40 30 Clay Loam C 

JR03 

4-12 30 37.5 32.5 Clay Loam C/D 

12-20 27.5 37.5 35 Clay Loam C 

20-30 20 37.5 42.5 Loam C 

30-40 10 65 25 Sandy Loam A 

JR04 
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 
ID 

LAB ID 
Sample 
Interval 
(inches) 

Texture pH 
SC 

(mmhos/cm) 
Ca 

(meq/L) 
Mg 

(meq/L) 
Na 

(meq/L) 
SAR As 

Cd 
(mg/Kg) 

Cu 
(mg/Kg) 

Pb 
(mg/Kg) 

Zn 
(mg/Kg) 

Suitability Criteria NA 
6.5-
8.5 

4-6 NA NA NA 12 142 4 100 100 250 

USFS Lands  

135 SM3  
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 

10243013002 11-20 Loam 8.0 0.25 0.79 0.72J 0.74 0.85 19.6 0.29 12.1 18.2 NA 

135 
SM49 

10243013003 0-10 Loam 7.6 0.41 0.58 0.65J 1.5 1.9 8.2 0.20 6.0 11.0 NA 

10243013004 10-22 Sandy Clay Loam 8.2 0.63 10.4 24.1 50.0 12.0 12.6 0.20 7.0 12.6 NA 

135 
SM95 

10243013005 0-8 Sandy Loam 7.3 0.18 0.82 0.49J 0.27J 0.34 10.4 0.14 4.6 10.3 NA 

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 

SM01  
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 38.4 

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 

SM02 
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 2.4 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 
ID 

LAB ID 
Sample 
Interval 
(inches) 

Texture pH 
SC 

(mmhos/cm) 
Ca 

(meq/L) 
Mg 

(meq/L) 
Na 

(meq/L) 
SAR As 

Cd 
(mg/Kg) 

Cu 
(mg/Kg) 

Pb 
(mg/Kg) 

Zn 
(mg/Kg) 

Suitability Criteria NA 
6.5-
8.5 

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 5.2 26.3 <0.29 11.3 10.1 47.1 

SM23 

10227774016 0-8 Loam 5.9 0.30 1.3 0.79J 0.61 <0.85 10.8 <0.35 12.1 15.7 52.7 

10227774017 8-20 Silt Loam 8.0 1.0 1.5 2.3 6.9 5.0 10.3 0.28J 13.8 13.2 43.1 

10227774018 20-28 Clay Loam 5.9 0.31 1.2 0.78J 0.73 <0.85 9.0 <0.30 13.9 16.6 52.1 

DA04 
10227774019 9-29 Sandy Clay Loam 7.5 0.57 2.7 1.2J 1.5 <1.7 17.5 0.48J 7.5 13.5 72.4 

DA10 
10227774020 6-20 Silty Clay Loam 7.8 0.40 1.4 1.0 1.0 0.93J 12.7 0.39 11.8 11.8 56.0 

DA12 
10227774021 14-24 Clay Loam 7.5 0.44 2.3 1.6J 0.78J <1.7 10.5 <0.33 13.2 14.1 55.2 

DA13 
10227774022 9-18 Sandy Clay Loam 7.1 0.76 2.6 2.1 2.6 <1.7 23.5 0.32J 7.7 11.2 40.7 

10227774023 18-40 Sandy Loam 8.0 0.51 0.97 0.79J 3.0 3.2 22.4 <0.31 4.6 7.3 29.8 

DA15 

10227774024 0-9 Sandy Clay Loam 7.9 8.0 4.4 7.7 64.3 26.1 19.1 0.31J 7.0 10.6 38.8 

10227774025 8-14 Sandy Clay Loam 8.0 20.4 21.1 97.6 192 25.0 28.3 0.43J 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 1.4J 15.4 0.28J 7.8 11.0 39.8 

DA25 10227774028 17-26 Loam 7.7 0.61 2.0 1.4 1.7 1.3J 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 16.5 8.7 <0.35 11.5 10.8 47.3 

JR01 10227774030 0-8 Sandy Loam 7.9 0.61 1.6 0.97 2.6 2.3 26.2 0.40J 5.2 9.6 35.1 

 10227774031 8-16 Sandy Clay Loam 8.8 1.5 2.5 1.3 13.5 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 41.5 29.7 0.44J 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 
ID 

LAB ID 
Sample 
Interval 
(inches) 

Texture pH 
SC 

(mmhos/cm) 
Ca 

(meq/L) 
Mg 

(meq/L) 
Na 

(meq/L) 
SAR As 

Cd 
(mg/Kg) 

Cu 
(mg/Kg) 

Pb 
(mg/Kg) 

Zn 
(mg/Kg) 

Suitability Criteria NA 
6.5-
8.5 

4-6 NA NA NA 12 142 4 100 100 250 

 Private Land 

JR02 

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 41.5 

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 

JR03 

10227774038 4-12 Clay Loam 7.4 0.61 2.9 2.1 0.69 <0.85 21.9 <0.37 12.0 14.5 31.6 

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 1.3J 3.0 3.2J 8.0 0.18 8.2 7.5 29.7 

JR04 
10227774042 14-24 Clay Loam 7.9 0.56 1.2 1.3J 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               

  
meq/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 

  Cd = Cadmium 
  

Suitability Criteria = MSE, 2010. Riley Pass Removal Action Borrow Soil Test Trenching and Sampling, Sioux Ranger District.  
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 I 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 
Area Map 

Unit 
Land Owner Figure 

Average 
Total Depth 

(feet) 

Average 
 Total Depth 
 (minus 0.5 

feet) 

Acres 
Area  

(square feet) 

Approximate 
Volume of Top Soil 

(cubic yards) 

Approximate 
Volume of  
A Horizon 

(cubic yards) 

Approximate 
Volume of 
 B Horizon 

(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 

2SL24 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 

PLOW35 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 Land 

FSCL60 R. Fiest 7 5.0 4.51 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 
Area Map 

Unit 
Land Owner Figure 

Average 
Total Depth 

(feet) 

Average 
 Total Depth 
 (minus 0.5 

feet) 

Acres 
Area  

(square feet) 

Approximate 
Volume of Top Soil 

(cubic yards) 

Approximate 
Volume of  
A Horizon 

(cubic yards) 

Approximate 
Volume of 
 B Horizon 

(cubic yards) 

Public Land 

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. 
     

 



Survey of Topsoil Borrow Resources 

Riley Pass Mining Area        Custer National Forest     

          
Tetra Tech                                                         December 13, 2013                                                                           25 

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;  

 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. 

 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. 

 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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BLUFF B

BLUFF CDE

BLUFF H

Datum:  NAD83 State Plane South Dakota North
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Code Description Code Description
AaB Amor loam, 2 to 6 percent slopes LhD Lismas-Hisle complex, 6 to 25 percent slopes
AcC Amor-Cabba loams, 6 to 9 percent slopes LkD Lismas-Winler clays, 6 to 25 percent slopes
AdC Amor-Rhoades loams, 6 to 9 percent slopes LrF Lismas-Rock outcrop complex, 15 to 60 percent slopes
AeB Amor-Werner loams, 2 to 6 percent slopes MaB Marmarth fine sandy loam, 2 to 6 percent slopes
AkA Archin-Bullock fine sandy loams, 0 to 4 percent slopes McC Marmarth-Cabbart complex, 6 to 9 percent slopes
Ar Arnegard loam MpB Marmarth-Parchin fine sandy loams, 2 to 6 percent slopes
AsA Assinniboine fine sandy loam, 0 to 3 percent slopes MtC Marmarth-Twilight fine sandy loams, 6 to 9 percent slopes
AsB Assinniboine fine sandy loam, 3 to 6 percent slopes MtD Marmarth-Twilight fine sandy loams, 9 to 15 percent slopes
AtA Assinniboine-Archin fine sandy loams, 0 to 3 percent slopes NaD Nihill variant-Attewan complex, 4 to 40 percent slopes
AwB Attewan loam, 2 to 6 percent slopes PbB Parchin-Bullock fine sandy loams, 2 to 9 percent slopes
Ba Badlands PhA Parshall fine sandy loam, 0 to 3 percent slopes
BeC Boxwell loam, 6 to 9 percent slopes Pt Pits, gravel
BkF Bullock fine sandy loam, 6 to 20 percent slopes, extremely stony RbB Reeder loam, 2 to 6 percent slopes
BnA Bullock-Assinniboine fine sandy loams, 0 to 4 percent slopes RcC Reeder-Cabba loams, 6 to 9 percent slopes
BoD Bullock-Cabbart complex, 6 to 25 percent slopes ReB Reeder-Rhoades loams, 2 to 6 percent slopes
BpB Bullock-Parchin-Slickspots complex, 2 to 9 percent slopes RfE Reva-Slimbutte complex, 9 to 70 percent slopes
BsA Bullock-Slickspots complex, 0 to 4 percent slopes RgE Reva-Rock outcrop complex, 15 to 70 percent slopes
CaD Cabba-Lantry-Amor loams, 9 to 25 percent slopes RhB Rhame fine sandy loam, 2 to 6 percent slopes
CbD Cabba-Reeder loams, 9 to 25 percent slopes RmB Rhame-Parchin fine sandy loams, 2 to 6 percent slopes
CcE Cabbart loam, 6 to 60 percent slopes, extremely stony RnA Rhoades-Daglum loams, 0 to 2 percent slopes
CdE Cabbart-Delridge loams, 15 to 40 percent slopes RnB Rhoades-Daglum loams, 2 to 9 percent slopes
CeE Cabbart-Rock outcrop complex, 15 to 40 percent slopes RoF Rock outcrop
ChA Chinook fine sandy loam, 0 to 3 percent slopes RrF Rock outcrop-Reva complex, 15 to 60 percent slopes
CnA Chinook-Archin fine sandy loams, 0 to 3 percent slopes RsF Rockoa-Reva complex, 6 to 60 percent slopes
CoE Cohagen fine sandy loam, 15 to 50 percent slopes SaA Sage loam
CrF Cohagen-Rock outcrop-Cabba variant complex, 3 to 100 percent slopes SbA Sage-Hisle variant complex, 0 to 2 percent slopes
DcC Delridge-Cabbart loams, 6 to 15 percent slopes SgA Savage silty clay loam
Du Dumps, mine ShB Shambo loam, 2 to 6 percent slopes
Dw Dune land SmB Shambo-Rhoades loams, 2 to 6 percent slopes
EaA Eapa loam, 0 to 3 percent slopes Sn Slickspots
EcA Eapa-Archin complex, 0 to 3 percent slopes SpC Slimbutte-Arnegard-Reva complex, 2 to 12 percent slopes
FaB Farnuf loam, 2 to 6 percent slopes SrE Slimbutte-Reva complex, 6 to 60 percent slopes
FtE Fleak-Trey-Rock outcrop complex, 15 to 50 percent slopes SwA Swanboy clay, 0 to 9 percent slopes
GdA Gerdrum silt loam, 0 to 4 percent slopes SyA Swanboy-Slickspots complex, 0 to 2 percent slopes
Ge Glendive fine sandy loam TnB Tanna silty clay loam, 2 to 9 percent slopes
GhB Glendive-Archin fine sandy loams, 2 to 6 percent slopes ToA Tanna-Gerdrum complex, 0 to 3 percent slopes
GkA Grail silt loam, 0 to 3 percent slopes ToC Tanna-Rhoades complex, 2 to 9 percent slopes
GrA Grail-Daglum complex, 0 to 3 percent slopes TrB Trey loamy fine sand, 2 to 9 percent slopes
Ha Hanly fine sandy loam TtC Trey-Fleak loamy fine sands, 2 to 15 percent slopes
Hb Hanly loamy fine sand TvB Trey-Parchin-Bullock complex, 2 to 9 percent slopes
Hd Hanly-Dogiecreek fine sandy loams TwC Twilight fine sandy loam, 6 to 9 percent slopes
He Hanly-Slickspots complex TxE Twilight-Blackhall fine sandy loams, 9 to 25 percent slopes
Hf Harlake silty clay, channeled TyC Twilight-Parchin fine sandy loams, 6 to 15 percent slopes
Hg Havre loam TzA Twotop clay, 0 to 3 percent slopes
Hh Havre-Harlake complex VaF Vanocker-Reva complex, 6 to 60 percent slopes
Hk Heil silt loam VbB Vebar fine sandy loams, 2 to 6 percent slopes
HsB Hisle-Slickspots complex, 0 to 6 percent slopes VcC Vebar-Cohagen fine sandy loams, 6 to 9 percent slopes
KcF Kirby-Cabbart-Rock outcrop complex, 15 to 60 percent slopes VcD Vebar-Cohagen fine sandy loams, 9 to 25 percent slopes
Ke Korchea loam WaB Watrous-Werner loams, 2 to 6 percent slopes
Kg Korchea loam, channeled WbB Watrous-Rhoades loams, 2 to 6 percent slopes
Km Korchea-Archin complex WdC Werner-Reva complex, 3 to 9 percent slopes
KoA Kremlin loam, 0 to 3 percent slopes WeC Werner-Watrous loams, 2 to 9 percent slopes
KrA Kremlin-Archin complex, 0 to 3 percent slopes WhB Winler-Hisle complex, 0 to 9 percent slopes
KyB Kyle clay, 2 to 6 percent slopes WsC Winler-Lismas clays, 2 to 15 percent slopes
Le Lallie silty clay loam ZaB Zeona loamy fine sand, 2 to 9 percent slopes

ZaD Zeona loamy fine sand, 9 to 25 percent slopes
ZbC Zeona-Blownout land complex, 2 to 15 percent slopes
ZpB Zeona-Parchin complex, 2 to 9 percent slopes
AaA Amor loam, 0 to 2 percent slopes
W Water
M-W Miscellaneous water
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BLUFF I

Private Potential Borrow Areas
Tronox Reclamation Sites

NRCS Soil Map Unit - http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspxCoE

Public Potential Borrow Areas
Non-Tronox Reclamation Sites

County Roads



Site 1SL24-A Borrow Volumes
Topsoil: 8,500 cy
A Horizon: 2,800 cy
B Horizon: 25,400 cy

Site 1SL24-B Borrow Volumes
Topsoil: 5,500 cy
A Horizon: 1,800 cy
B Horizon: 16,400 cy

Site CL30-A Borrow Volumes
Topsoil: 16,500 cy
A Horizon: 8,200 cy
B Horizon: 52,200 cy

Site 2SL24 Borrow Volumes
Topsoil: 5,600 cy
A Horizon: 3,700 cy
B Horizon: 13,000 cy
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Site SL20 Borrow Volumes
Topsoil: 51,100 cy
A Horizon: 0 cy
B Horizon: 119,300 cy

Site SCL10 Potential Gravel Source

Site CL30-B Borrow Volumes
Topsoil: 25,100 cy
A Horizon: 12,600 cy
B Horizon: 79,500 cy

VcC

VcD

AdC
SmB

BoD
BoD

CoE

BoD

RbB

PbB

PbB

CrF

BoD

CrF

13SM-99
13SM-98

13SM-97

13SM-96

13SM-95

13SM-94

13SM-93

13SM-92

13SM-91

31233

CRAIG PASS (ODELL CREEK)

DEVILS CANYON

N:
\PR

OJ
EC

TS
\U

SF
S\

Ri
ley

 P
as

s\1
14

-55
10

83
 - R

ile
y P

as
s 3

0%
 D

es
ign

\G
IS

\A
rcM

ap
\Bi

llin
gs

 - F
ina

l\1
14

-55
10

83
_F

-04
_A

rc1
0.0

.m
xd

Boring
Soil Profile Location
Soil Profile Location with Laboratory Analyses
Custer NF Open Roads

Public Borrow Area
NRCS Soil Map Unit

Custer National Forest

Datum:  GCS North American 1983 UTM Zone 13T

0 500 1,000

Feet

Northwest USFS Borrow Area
Riley Pass

Harding County, South Dakota
FIGURE 4

SmB



Site C16 Borrow Volumes
Topsoil: 17,900 cy
A Horizon: 0 cy
B Horizon: 39,400 cy

Site SCL22-B Borrow Volumes
Topsoil: 9,400 cy
A Horizon:  1,600 cy
B Horizon: 28,100  cy

Site SCL22-A Borrow Volumes
Topsoil: 9,700 cy
A Horizon: 1,600 cy
B Horizon: 29,000 cy
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Site PLOW35 Borrow Volumes
Topsoil: 22,900 cy
A Horizon: 19,100 cy
B Horizon: 76,400 cy

Site LS10 Borrow Volumes
Topsoil: 17,600 cy
A Horizon: 11,700 cy
B Horizon: 90,900 cy

Site LS19 Borrow Volumes
Topsoil: 13,100 cy
A Horizon: 8,800 cy
B Horizon: 26,300 cy

Site PLOW17 Borrow Volumes
Topsoil: 9,500 cy
A Horizon: 7,900 cy
B Horizon: 11,100 cy
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Site 1KL22 Borrow Volumes
Topsoil: 9,700 cy
A Horizon: 16,000 cy
B Horizon: 9,600 cy

Site 2KL22 Borrow Volumes
Topsoil: 3,100 cy
A Horizon: 5,000 cy
B Horizon: 3,000 cy

Site KL21 Borrow Volumes
Topsoil: 10,500 cy
A Horizon: 13,000 cy
B Horizon: 13,000 cy

Site KSL30 Borrow Volumes
Topsoil: 6,900 cy
A Horizon: 12,600 cy
B Horizon: 14,800 cy

Site BSCL41 Borrow Volumes
Topsoil: 13,100 cy
A Horizon: 18,700 cy
B Horizon: 56,500 cy

Site BCL50 Borrow Volumes
Topsoil: 57,322 cy
A Horizon: 76,506 cy
B Horizon: 344,272 cy
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APPENDIX A 

SOIL MAP UNIT AND SERIES DESCRIPTIONS 

 













































 

  

 

 

APPENDIX B 

SOIL PROFILE DESCRIPTIONS 
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May 29, 2013

LIMS USE: FR - JEFFREY RICE

LIMS OBJECT ID: 10227774

10227774

Project:

Pace Project No.:

RE:

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

114-551083 Riley Pass

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..

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Page 1 of 80
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CERTIFICATIONS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

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 #: MN00064
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 #: 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 #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

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

NVLAP Certification #: 101292-0
Minnesota Dept of Health Certification #: 030-999-442
Washington Department of Ecology #: C993
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This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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SAMPLE SUMMARY

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID Matrix Date Collected Date Received

10227774001 SM01 0-11" Solid 04/30/13 00:00 05/07/13 12:45

10227774002 SM01 19-31" Solid 04/30/13 00:00 05/07/13 12:45

10227774003 SM02 9-18" Solid 04/30/13 00:00 05/07/13 12:45

10227774004 SM02 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 JR01 0-8" Solid 05/01/13 00:00 05/07/13 12:45

10227774031 JR01 8-16" Solid 05/01/13 00:00 05/07/13 12:45

10227774032 JR01 16-24" Solid 05/01/13 00:00 05/07/13 12:45

10227774033 JR01 24-40" Solid 05/01/13 00:00 05/07/13 12:45

10227774034 JR01 40-60" Solid 05/01/13 00:00 05/07/13 12:45

10227774035 JR02 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
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SAMPLE SUMMARY

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID Matrix Date Collected Date Received

10227774038 JR03 4-12" Solid 05/01/13 00:00 05/07/13 12:45

10227774039 JR03 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 JR03 30-40" Solid 05/01/13 00:00 05/07/13 12:45

10227774042 JR04 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
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

10227774001 SM01 0-11" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774002 SM01 19-31" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774003 SM02 9-18" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774004 SM02 18-31" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774005 SM11 9-21" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774006 SM11 21-33" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774007 SM12 7-19" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774008 SM12 19-31" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774009 SM13 0-8" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774010 SM13 19-27" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774011 SM14 0-9" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774012 SM14 9-19" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774013 SM10 0-9" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774014 SM10 9-21" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774015 SM19 7-22" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

ASA 10-3.3 1 PASI-MTCS1

10227774016 SM23 0-8" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774017 SM23 8-20" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774018 SM23 20-28" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774019 DA04 9-29" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774020 DA10 6-20" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774021 DA12 14-24" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774022 DA13 9-18" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774023 DA13 18-40" EPA 6010 5 PASI-MIP
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774024 DA15 0-9" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774025 DA15 8-14" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774026 DA15 14-44" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774027 DA17 8-28" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774028 DA25 17-26" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774029 DA25 29-40" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774030 JR01 0-8" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774031 JR01 8-16" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774032 JR01 16-24" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774033 JR01 24-40" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774034 JR01 40-60" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774035 JR02 0-9" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774036 JR02 9-20" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774037 JR02 20-34" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

10227774038 JR03 4-12" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774039 JR03 12-20" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774040 JR03 20-30" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTWT1

ASA 10-3.3 1 PASI-MTCS1

10227774041 JR03 30-40" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTCS1

ASA 10-3.3 1 PASI-MTCS1

10227774042 JR04 14-24" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTCS1

ASA 10-3.3 1 PASI-MTCS1

10227774043 JR04 24-40" EPA 6010 5 PASI-MIP

EPA 6010 4 PASI-MIP

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 4 PASI-MTCS1

ASA 10-3.3 1 PASI-MTCS1
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PROJECT NARRATIVE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

EPA 6010

Date: May 29, 2013

Description: 6010 MET ICP

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:
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PROJECT NARRATIVE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

EPA 6010

Date: May 29, 2013

Description: Sodium Adsorption Ratio, ICP

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:
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PROJECT NARRATIVE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

USDA 21A

Date: May 29, 2013

Description: USDA 21A pH

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:
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PROJECT NARRATIVE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

ASA 15-5 mod

Date: May 29, 2013

Description: PSA Percent Sand,Silt,Clay

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:
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PROJECT NARRATIVE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

ASA 10-3.3

Date: May 29, 2013

Description: ASA10-3.3 Specific Conductance

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.
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM01 0-11" Lab ID: 10227774001 Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 11.0 mg/kg 05/26/13 16:08 7440-38-205/24/13 16:443.8 0.63 5

Cadmium <0.28 mg/kg 05/26/13 16:08 7440-43-905/24/13 16:440.57 0.28 5

Copper 9.2 mg/kg 05/26/13 16:08 7440-50-805/24/13 16:441.9 0.21 5

Lead 12.9 mg/kg 05/26/13 16:08 7439-92-105/24/13 16:443.8 0.27 5

Zinc 38.4 mg/kg 05/26/13 16:08 7440-66-605/24/13 16:443.8 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.3 meq/L 05/27/13 12:14 7440-70-20.50 0.25 10

Magnesium saturated paste 0.83 meq/L 05/27/13 12:14 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 12:141.7 0.85 10

Sodium saturated paste 0.53 meq/L 05/27/13 12:14 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 6.0 Std. Units 05/14/13 08:440.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 17.5 % (w/w) 05/14/13 17:120.10 1

Percent Sand 57.5 % (w/w) 05/14/13 17:120.10 1

Percent Silt 25.0 % (w/w) 05/14/13 17:120.10 1

Texture sandy
loam

05/14/13 17:121

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.29 mmhos/cm 05/20/13 09:330.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Page 16 of 80



#=AR#

ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM01 19-31" Lab ID: 10227774002 Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 14.2 mg/kg 05/26/13 16:28 7440-38-205/24/13 16:444.1 0.69 5

Cadmium 0.33J mg/kg 05/26/13 16:28 7440-43-905/24/13 16:440.62 0.31 5

Copper 13.6 mg/kg 05/26/13 16:28 7440-50-805/24/13 16:442.1 0.23 5

Lead 15.7 mg/kg 05/26/13 16:28 7439-92-105/24/13 16:444.1 0.30 5

Zinc 44.1 mg/kg 05/26/13 16:28 7440-66-605/24/13 16:444.1 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.4 meq/L 05/27/13 12:19 7440-70-20.50 0.25 10

Magnesium saturated paste 1.7 meq/L 05/27/13 12:19 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 1.9 05/27/13 12:191.7 0.85 10

Sodium saturated paste 2.4 meq/L 05/27/13 12:19 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.9 Std. Units 05/14/13 08:470.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 35.0 % (w/w) 05/14/13 17:230.10 1

Percent Sand 37.5 % (w/w) 05/14/13 17:230.10 1

Percent Silt 27.5 % (w/w) 05/14/13 17:230.10 1

Texture clay loam 05/14/13 17:231

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.61 mmhos/cm 05/20/13 09:360.010 0.0050 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM02 9-18" Lab ID: 10227774003 Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 16.9 mg/kg 05/26/13 16:35 7440-38-205/24/13 16:443.7 0.62 5

Cadmium <0.28 mg/kg 05/26/13 16:35 7440-43-905/24/13 16:440.56 0.28 5

Copper 9.9 mg/kg 05/26/13 16:35 7440-50-805/24/13 16:441.9 0.21 5

Lead 12.1 mg/kg 05/26/13 16:35 7439-92-105/24/13 16:443.7 0.27 5

Zinc 34.8 mg/kg 05/26/13 16:35 7440-66-605/24/13 16:443.7 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.2 meq/L 05/27/13 12:28 7440-70-20.50 0.25 10

Magnesium saturated paste 0.88 meq/L 05/27/13 12:28 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 12:281.7 0.85 10

Sodium saturated paste 0.44 meq/L 05/27/13 12:28 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.6 Std. Units 05/14/13 12:110.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 27.5 % (w/w) 05/14/13 17:330.10 1

Percent Sand 45.0 % (w/w) 05/14/13 17:330.10 1

Percent Silt 27.5 % (w/w) 05/14/13 17:330.10 1

Texture clay loam 05/14/13 17:331

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.38 mmhos/cm 05/20/13 09:420.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Page 18 of 80



#=AR#

ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM02 18-31" Lab ID: 10227774004 Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 12.2 mg/kg 05/26/13 16:42 7440-38-205/24/13 16:444.2 0.70 5

Cadmium <0.31 mg/kg 05/26/13 16:42 7440-43-905/24/13 16:440.63 0.31 5

Copper 8.5 mg/kg 05/26/13 16:42 7440-50-805/24/13 16:442.1 0.23 5

Lead 10.5 mg/kg 05/26/13 16:42 7439-92-105/24/13 16:444.2 0.30 5

Zinc 35.3 mg/kg 05/26/13 16:42 7440-66-605/24/13 16:444.2 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.7 meq/L 05/27/13 12:33 7440-70-20.50 0.25 10

Magnesium saturated paste 1.9 meq/L 05/27/13 12:33 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 4.3 05/27/13 12:331.7 0.85 10

Sodium saturated paste 5.8 meq/L 05/27/13 12:33 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.0 Std. Units 05/14/13 12:130.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 22.5 % (w/w) 05/14/13 17:370.10 1

Percent Sand 50.0 % (w/w) 05/14/13 17:370.10 1

Percent Silt 27.5 % (w/w) 05/14/13 17:370.10 1

Texture sandy
clay loam

05/14/13 17:371

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.0 mmhos/cm 05/20/13 09:440.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM11 9-21" Lab ID: 10227774005 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 20.5 mg/kg 05/26/13 16:49 7440-38-205/24/13 16:443.4 0.57 5

Cadmium 0.33J mg/kg 05/26/13 16:49 7440-43-905/24/13 16:440.51 0.26 5

Copper 8.1 mg/kg 05/26/13 16:49 7440-50-805/24/13 16:441.7 0.19 5

Lead 11.3 mg/kg 05/26/13 16:49 7439-92-105/24/13 16:443.4 0.25 5

Zinc 45.6 mg/kg 05/26/13 16:49 7440-66-605/24/13 16:443.4 1.1 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.2 meq/L 05/27/13 12:38 7440-70-20.50 0.25 10

Magnesium saturated paste 1.6 meq/L 05/27/13 12:38 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 7.3 05/27/13 12:381.7 0.85 10

Sodium saturated paste 10.1 meq/L 05/27/13 12:38 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.6 Std. Units 05/14/13 12:150.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 25.0 % (w/w) 05/14/13 17:410.10 1

Percent Sand 52.5 % (w/w) 05/14/13 17:410.10 1

Percent Silt 22.5 % (w/w) 05/14/13 17:410.10 1

Texture sandy
clay loam

05/14/13 17:411

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.0 mmhos/cm 05/22/13 13:180.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM11 21-33" Lab ID: 10227774006 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 30.5 mg/kg 05/26/13 17:03 7440-38-205/24/13 16:444.1 0.69 5

Cadmium 0.45J mg/kg 05/26/13 17:03 7440-43-905/24/13 16:440.62 0.31 5

Copper 7.6 mg/kg 05/26/13 17:03 7440-50-805/24/13 16:442.1 0.23 5

Lead 9.7 mg/kg 05/26/13 17:03 7439-92-105/24/13 16:444.1 0.30 5

Zinc 38.3 mg/kg 05/26/13 17:03 7440-66-605/24/13 16:444.1 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.6 meq/L 05/27/13 12:42 7440-70-20.50 0.25 10

Magnesium saturated paste 0.95 meq/L 05/27/13 12:42 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 8.0 05/27/13 12:421.7 0.85 10

Sodium saturated paste 9.1 meq/L 05/27/13 12:42 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.2 Std. Units 05/14/13 12:190.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 20.0 % (w/w) 05/14/13 17:450.10 1

Percent Sand 62.5 % (w/w) 05/14/13 17:450.10 1

Percent Silt 17.5 % (w/w) 05/14/13 17:450.10 1

Texture sandy
clay loam

05/14/13 17:451

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.95 mmhos/cm 05/22/13 13:190.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM12 7-19" Lab ID: 10227774007 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 8.1 mg/kg 05/26/13 17:10 7440-38-205/24/13 16:443.4 0.56 5

Cadmium 0.27J mg/kg 05/26/13 17:10 7440-43-905/24/13 16:440.51 0.25 5

Copper 13.0 mg/kg 05/26/13 17:10 7440-50-805/24/13 16:441.7 0.19 5

Lead 15.2 mg/kg 05/26/13 17:10 7439-92-105/24/13 16:443.4 0.24 5

Zinc 54.2 mg/kg 05/26/13 17:10 7440-66-605/24/13 16:443.4 1.0 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.3 meq/L 05/27/13 13:00 7440-70-20.50 0.25 10

Magnesium saturated paste 1.8 meq/L 05/27/13 13:00 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 13:001.7 0.85 10

Sodium saturated paste 0.86 meq/L 05/27/13 13:00 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 6.7 Std. Units 05/14/13 12:210.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 12.5 % (w/w) 05/14/13 17:490.10 1

Percent Sand 27.5 % (w/w) 05/14/13 17:490.10 1

Percent Silt 60.0 % (w/w) 05/14/13 17:490.10 1

Texture silt loam 05/14/13 17:491

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.54 mmhos/cm 05/20/13 09:470.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM12 19-31" Lab ID: 10227774008 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 7.7 mg/kg 05/26/13 17:17 7440-38-205/24/13 16:443.7 0.62 5

Cadmium <0.28 mg/kg 05/26/13 17:17 7440-43-905/24/13 16:440.56 0.28 5

Copper 19.0 mg/kg 05/26/13 17:17 7440-50-805/24/13 16:441.9 0.21 5

Lead 19.0 mg/kg 05/26/13 17:17 7439-92-105/24/13 16:443.7 0.27 5

Zinc 60.3 mg/kg 05/26/13 17:17 7440-66-605/24/13 16:443.7 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.4 meq/L 05/27/13 13:05 7440-70-20.50 0.25 10

Magnesium saturated paste 1.3 meq/L 05/27/13 13:05 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 12.1 05/27/13 13:051.7 0.85 10

Sodium saturated paste 14.0 meq/L 05/27/13 13:05 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.8 Std. Units 05/14/13 12:230.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 32.5 % (w/w) 05/14/13 17:550.10 1

Percent Sand 40.0 % (w/w) 05/14/13 17:550.10 1

Percent Silt 27.5 % (w/w) 05/14/13 17:550.10 1

Texture clay loam 05/14/13 17:551

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.3 mmhos/cm 05/22/13 13:230.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM13 0-8" Lab ID: 10227774009 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 9.6 mg/kg 05/26/13 17:24 7440-38-205/24/13 16:444.4 0.73 5

Cadmium <0.33 mg/kg 05/26/13 17:24 7440-43-905/24/13 16:440.66 0.33 5

Copper 6.5 mg/kg 05/26/13 17:24 7440-50-805/24/13 16:442.2 0.25 5

Lead 9.7 mg/kg 05/26/13 17:24 7439-92-105/24/13 16:444.4 0.32 5

Zinc 39.3 mg/kg 05/26/13 17:24 7440-66-605/24/13 16:444.4 1.4 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.0 meq/L 05/27/13 13:10 7440-70-20.50 0.25 10

Magnesium saturated paste 1.3 meq/L 05/27/13 13:10 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 13:101.7 0.85 10

Sodium saturated paste 0.45 meq/L 05/27/13 13:10 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 5.5 Std. Units 05/14/13 12:250.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 12.5 % (w/w) 05/14/13 18:010.10 1

Percent Sand 57.5 % (w/w) 05/14/13 18:010.10 1

Percent Silt 30.0 % (w/w) 05/14/13 18:010.10 1

Texture sandy
loam

05/14/13 18:011

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.56 mmhos/cm 05/20/13 09:530.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM13 19-27" Lab ID: 10227774010 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 9.6 mg/kg 05/26/13 17:31 7440-38-205/24/13 16:444.3 0.71 5

Cadmium <0.32 mg/kg 05/26/13 17:31 7440-43-905/24/13 16:440.64 0.32 5

Copper 6.8 mg/kg 05/26/13 17:31 7440-50-805/24/13 16:442.1 0.24 5

Lead 10.9 mg/kg 05/26/13 17:31 7439-92-105/24/13 16:444.3 0.31 5

Zinc 38.5 mg/kg 05/26/13 17:31 7440-66-605/24/13 16:444.3 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 0.74 meq/L 05/27/13 13:14 7440-70-20.50 0.25 10

Magnesium saturated paste 0.52J meq/L 05/27/13 13:14 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 6.1 05/27/13 13:141.7 0.85 10

Sodium saturated paste 4.8 meq/L 05/27/13 13:14 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 6.8 Std. Units 05/14/13 12:270.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 15.0 % (w/w) 05/14/13 18:060.10 1

Percent Sand 50.0 % (w/w) 05/14/13 18:060.10 1

Percent Silt 35.0 % (w/w) 05/14/13 18:060.10 1

Texture loam 05/14/13 18:061

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.83 mmhos/cm 05/22/13 13:240.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM14 0-9" Lab ID: 10227774011 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 26.4 mg/kg 05/26/13 17:38 7440-38-205/24/13 16:444.2 0.71 5

Cadmium 0.40J mg/kg 05/26/13 17:38 7440-43-905/24/13 16:440.64 0.32 5

Copper 8.3 mg/kg 05/26/13 17:38 7440-50-805/24/13 16:442.1 0.24 5

Lead 12.8 mg/kg 05/26/13 17:38 7439-92-105/24/13 16:444.2 0.31 5

Zinc 45.7 mg/kg 05/26/13 17:38 7440-66-605/24/13 16:444.2 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.6 meq/L 05/27/13 13:19 7440-70-20.50 0.25 10

Magnesium saturated paste 1.1 meq/L 05/27/13 13:19 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 13:191.7 0.85 10

Sodium saturated paste 0.76 meq/L 05/27/13 13:19 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 6.3 Std. Units 05/14/13 12:280.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 22.5 % (w/w) 05/14/13 18:110.10 1

Percent Sand 42.5 % (w/w) 05/14/13 18:110.10 1

Percent Silt 35.0 % (w/w) 05/14/13 18:110.10 1

Texture loam 05/14/13 18:111

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.36 mmhos/cm 05/20/13 09:550.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM14 9-19" Lab ID: 10227774012 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 24.7 mg/kg 05/26/13 17:44 7440-38-205/24/13 16:443.9 0.65 5

Cadmium 0.41J mg/kg 05/26/13 17:44 7440-43-905/24/13 16:440.59 0.29 5

Copper 8.7 mg/kg 05/26/13 17:44 7440-50-805/24/13 16:442.0 0.22 5

Lead 11.2 mg/kg 05/26/13 17:44 7439-92-105/24/13 16:443.9 0.28 5

Zinc 42.6 mg/kg 05/26/13 17:44 7440-66-605/24/13 16:443.9 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.7 meq/L 05/27/13 13:24 7440-70-20.50 0.25 10

Magnesium saturated paste 2.2 meq/L 05/27/13 13:24 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 13:241.7 0.85 10

Sodium saturated paste 1.0 meq/L 05/27/13 13:24 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 6.7 Std. Units 05/14/13 12:310.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 17.5 % (w/w) 05/14/13 18:150.10 1

Percent Sand 55.0 % (w/w) 05/14/13 18:150.10 1

Percent Silt 27.5 % (w/w) 05/14/13 18:150.10 1

Texture sandy
loam

05/14/13 18:151

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.65 mmhos/cm 05/20/13 09:580.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM10 0-9" Lab ID: 10227774013 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 15.3 mg/kg 05/26/13 17:51 7440-38-205/24/13 16:443.7 0.62 5

Cadmium <0.28 mg/kg 05/26/13 17:51 7440-43-905/24/13 16:440.56 0.28 5

Copper 5.6 mg/kg 05/26/13 17:51 7440-50-805/24/13 16:441.9 0.21 5

Lead 9.0 mg/kg 05/26/13 17:51 7439-92-105/24/13 16:443.7 0.27 5

Zinc 32.0 mg/kg 05/26/13 17:51 7440-66-605/24/13 16:443.7 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.1 meq/L 05/27/13 13:33 7440-70-20.50 0.25 10

Magnesium saturated paste 0.79J meq/L 05/27/13 13:33 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 2.5 05/27/13 13:331.7 0.85 10

Sodium saturated paste 2.4 meq/L 05/27/13 13:33 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 5.4 Std. Units 05/14/13 12:460.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 12.5 % (w/w) 05/14/13 18:230.10 1

Percent Sand 60.0 % (w/w) 05/14/13 18:230.10 1

Percent Silt 27.5 % (w/w) 05/14/13 18:230.10 1

Texture sandy
loam

05/14/13 18:231

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.52 mmhos/cm 05/20/13 10:030.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM10 9-21" Lab ID: 10227774014 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 26.2 mg/kg 05/26/13 17:58 7440-38-205/24/13 16:444.3 0.72 5

Cadmium 0.41J mg/kg 05/26/13 17:58 7440-43-905/24/13 16:440.65 0.32 5

Copper 9.3 mg/kg 05/26/13 17:58 7440-50-805/24/13 16:442.2 0.24 5

Lead 13.5 mg/kg 05/26/13 17:58 7439-92-105/24/13 16:444.3 0.31 5

Zinc 55.3 mg/kg 05/26/13 17:58 7440-66-605/24/13 16:444.3 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 0.86 meq/L 05/27/13 13:47 7440-70-20.50 0.25 10

Magnesium saturated paste 0.48J meq/L 05/27/13 13:47 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 5.0 05/27/13 13:471.7 0.85 10

Sodium saturated paste 4.1 meq/L 05/27/13 13:47 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.2 Std. Units 05/14/13 12:480.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 22.5 % (w/w) 05/14/13 18:280.10 1

Percent Sand 65.0 % (w/w) 05/14/13 18:280.10 1

Percent Silt 12.5 % (w/w) 05/14/13 18:280.10 1

Texture sandy
clay loam

05/14/13 18:281

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.44 mmhos/cm 05/22/13 13:250.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Page 29 of 80



#=AR#

ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM19 7-22" Lab ID: 10227774015 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 26.3 mg/kg 05/26/13 18:13 7440-38-205/24/13 16:443.9 0.65 5

Cadmium <0.29 mg/kg 05/26/13 18:13 7440-43-905/24/13 16:440.59 0.29 5

Copper 11.3 mg/kg 05/26/13 18:13 7440-50-805/24/13 16:442.0 0.22 5

Lead 10.1 mg/kg 05/26/13 18:13 7439-92-105/24/13 16:443.9 0.28 5

Zinc 47.1 mg/kg 05/26/13 18:13 7440-66-605/24/13 16:443.9 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.3 meq/L 05/27/13 13:52 7440-70-20.50 0.25 10

Magnesium saturated paste 0.75J meq/L 05/27/13 13:52 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 5.2 05/27/13 13:521.7 0.85 10

Sodium saturated paste 5.4 meq/L 05/27/13 13:52 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.4 Std. Units 05/14/13 12:510.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 7.5 % (w/w) 05/14/13 18:330.10 1

Percent Sand 75.0 % (w/w) 05/14/13 18:330.10 1

Percent Silt 17.5 % (w/w) 05/14/13 18:330.10 1

Texture sandy
loam

05/14/13 18:331

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.65 mmhos/cm 05/22/13 13:290.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM23 0-8" Lab ID: 10227774016 Collected: 05/02/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 10.8 mg/kg 05/26/13 18:19 7440-38-205/24/13 16:444.6 0.77 5

Cadmium <0.35 mg/kg 05/26/13 18:19 7440-43-905/24/13 16:440.69 0.35 5

Copper 12.1 mg/kg 05/26/13 18:19 7440-50-805/24/13 16:442.3 0.26 5

Lead 15.7 mg/kg 05/26/13 18:19 7439-92-105/24/13 16:444.6 0.33 5

Zinc 52.7 mg/kg 05/26/13 18:19 7440-66-605/24/13 16:444.6 1.4 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.3 meq/L 05/27/13 13:56 7440-70-20.50 0.25 10

Magnesium saturated paste 0.79J meq/L 05/27/13 13:56 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 13:561.7 0.85 10

Sodium saturated paste 0.61 meq/L 05/27/13 13:56 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 5.9 Std. Units 05/14/13 12:530.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 22.5 % (w/w) 05/14/13 18:380.10 1

Percent Sand 35.0 % (w/w) 05/14/13 18:380.10 1

Percent Silt 42.5 % (w/w) 05/14/13 18:380.10 1

Texture loam 05/14/13 18:381

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.30 mmhos/cm 05/20/13 10:050.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM23 8-20" Lab ID: 10227774017 Collected: 05/02/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 10.3 mg/kg 05/26/13 18:26 7440-38-205/24/13 16:443.6 0.61 5

Cadmium 0.28J mg/kg 05/26/13 18:26 7440-43-905/24/13 16:440.55 0.27 5

Copper 13.8 mg/kg 05/26/13 18:26 7440-50-805/24/13 16:441.8 0.20 5

Lead 13.2 mg/kg 05/26/13 18:26 7439-92-105/24/13 16:443.6 0.26 5

Zinc 43.1 mg/kg 05/26/13 18:26 7440-66-605/24/13 16:443.6 1.1 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.5 meq/L 05/27/13 14:01 7440-70-21.0 0.50 20

Magnesium saturated paste 2.3 meq/L 05/27/13 14:01 7439-95-41.6 0.80 20

Sodium Adsorption Ratio 5.0 05/27/13 14:013.4 1.7 20

Sodium saturated paste 6.9 meq/L 05/27/13 14:01 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.0 Std. Units 05/14/13 12:540.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 5.0 % (w/w) 05/14/13 18:430.10 1

Percent Sand 27.5 % (w/w) 05/14/13 18:430.10 1

Percent Silt 67.5 % (w/w) 05/14/13 18:430.10 1

Texture silt loam 05/14/13 18:431

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.0 mmhos/cm 05/20/13 10:070.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: SM23 20-28" Lab ID: 10227774018 Collected: 05/02/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 9.0 mg/kg 05/26/13 18:33 7440-38-205/24/13 16:443.9 0.66 5

Cadmium <0.30 mg/kg 05/26/13 18:33 7440-43-905/24/13 16:440.59 0.30 5

Copper 13.9 mg/kg 05/26/13 18:33 7440-50-805/24/13 16:442.0 0.22 5

Lead 16.6 mg/kg 05/26/13 18:33 7439-92-105/24/13 16:443.9 0.28 5

Zinc 52.1 mg/kg 05/26/13 18:33 7440-66-605/24/13 16:443.9 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.2 meq/L 05/27/13 14:06 7440-70-20.50 0.25 10

Magnesium saturated paste 0.78J meq/L 05/27/13 14:06 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 14:061.7 0.85 10

Sodium saturated paste 0.73 meq/L 05/27/13 14:06 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 5.9 Std. Units 05/14/13 12:560.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 27.5 % (w/w) 05/14/13 18:480.10 1

Percent Sand 30.0 % (w/w) 05/14/13 18:480.10 1

Percent Silt 42.5 % (w/w) 05/14/13 18:480.10 1

Texture clay loam 05/14/13 18:481

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.31 mmhos/cm 05/20/13 10:100.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA04 9-29" Lab ID: 10227774019 Collected: 04/30/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 17.5 mg/kg 05/26/13 18:40 7440-38-205/24/13 16:444.0 0.67 5

Cadmium 0.48J mg/kg 05/26/13 18:40 7440-43-905/24/13 16:440.60 0.30 5

Copper 7.5 mg/kg 05/26/13 18:40 7440-50-805/24/13 16:442.0 0.23 5

Lead 13.5 mg/kg 05/26/13 18:40 7439-92-105/24/13 16:444.0 0.29 5

Zinc 72.4 mg/kg 05/26/13 18:40 7440-66-605/24/13 16:444.0 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.7 meq/L 05/27/13 14:11 7440-70-21.0 0.50 20

Magnesium saturated paste 1.2J meq/L 05/27/13 14:11 7439-95-41.6 0.80 20

Sodium Adsorption Ratio <1.7 05/27/13 14:113.4 1.7 20

Sodium saturated paste 1.5 meq/L 05/27/13 14:11 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.5 Std. Units 05/14/13 12:570.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 25.0 % (w/w) 05/14/13 18:520.10 1

Percent Sand 55.0 % (w/w) 05/14/13 18:520.10 1

Percent Silt 20.0 % (w/w) 05/14/13 18:520.10 1

Texture sandy
clay loam

05/14/13 18:521

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.57 mmhos/cm 05/20/13 10:120.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA10 6-20" Lab ID: 10227774020 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 12.7 mg/kg 05/26/13 18:47 7440-38-205/24/13 16:440.75 0.12 1

Cadmium 0.39 mg/kg 05/26/13 18:47 7440-43-905/24/13 16:440.11 0.056 1

Copper 11.8 mg/kg 05/26/13 18:47 7440-50-805/24/13 16:440.37 0.042 1

Lead 11.8 mg/kg 05/26/13 18:47 7439-92-105/24/13 16:440.75 0.054 1

Zinc 56.0 mg/kg 05/26/13 18:47 7440-66-605/24/13 16:440.75 0.23 1

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.4 meq/L 05/27/13 14:16 7440-70-20.50 0.25 10

Magnesium saturated paste 1.0 meq/L 05/27/13 14:16 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 0.93J 05/27/13 14:161.7 0.85 10

Sodium saturated paste 1.0 meq/L 05/27/13 14:16 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.8 Std. Units 05/14/13 12:580.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 32.5 % (w/w) 05/14/13 18:570.10 1

Percent Sand 17.5 % (w/w) 05/14/13 18:570.10 1

Percent Silt 50.0 % (w/w) 05/14/13 18:570.10 1

Texture silty clay
loam

05/14/13 18:571

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.40 mmhos/cm 05/20/13 10:140.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA12 14-24" Lab ID: 10227774021 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 10.5 mg/kg 05/26/13 19:23 7440-38-205/24/13 16:194.4 0.74 5

Cadmium <0.33 mg/kg 05/26/13 19:23 7440-43-905/24/13 16:190.66 0.33 5

Copper 13.2 mg/kg 05/26/13 19:23 7440-50-805/24/13 16:192.2 0.25 5

Lead 14.1 mg/kg 05/26/13 19:23 7439-92-105/24/13 16:194.4 0.32 5

Zinc 55.2 mg/kg 05/26/13 19:23 7440-66-605/24/13 16:194.4 1.4 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.3 meq/L 05/27/13 16:18 7440-70-21.0 0.50 20

Magnesium saturated paste 1.6J meq/L 05/27/13 16:18 7439-95-41.6 0.80 20

Sodium Adsorption Ratio <1.7 05/27/13 16:183.4 1.7 20

Sodium saturated paste 0.78J meq/L 05/27/13 16:18 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.5 Std. Units 05/15/13 09:190.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 32.5 % (w/w) 05/16/13 17:160.10 1

Percent Sand 32.5 % (w/w) 05/16/13 17:160.10 1

Percent Silt 35.0 % (w/w) 05/16/13 17:160.10 1

Texture clay loam 05/16/13 17:161

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.44 mmhos/cm 05/20/13 10:210.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA13 9-18" Lab ID: 10227774022 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 23.5 mg/kg 05/26/13 19:43 7440-38-205/24/13 16:193.5 0.58 5

Cadmium 0.32J mg/kg 05/26/13 19:43 7440-43-905/24/13 16:190.52 0.26 5

Copper 7.7 mg/kg 05/26/13 19:43 7440-50-805/24/13 16:191.7 0.19 5

Lead 11.2 mg/kg 05/26/13 19:43 7439-92-105/24/13 16:193.5 0.25 5

Zinc 40.7 mg/kg 05/26/13 19:43 7440-66-605/24/13 16:193.5 1.1 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.6 meq/L 05/27/13 16:27 7440-70-21.0 0.50 20

Magnesium saturated paste 2.1 meq/L 05/27/13 16:27 7439-95-41.6 0.80 20

Sodium Adsorption Ratio <1.7 05/27/13 16:273.4 1.7 20

Sodium saturated paste 2.6 meq/L 05/27/13 16:27 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.1 Std. Units 05/15/13 09:210.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 27.5 % (w/w) 05/16/13 17:210.10 1

Percent Sand 57.5 % (w/w) 05/16/13 17:210.10 1

Percent Silt 15.0 % (w/w) 05/16/13 17:210.10 1

Texture sandy
clay loam

05/16/13 17:211

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.76 mmhos/cm 05/20/13 10:260.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA13 18-40" Lab ID: 10227774023 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 22.4 mg/kg 05/26/13 19:50 7440-38-205/24/13 16:194.2 0.70 5

Cadmium <0.31 mg/kg 05/26/13 19:50 7440-43-905/24/13 16:190.63 0.31 5

Copper 4.6 mg/kg 05/26/13 19:50 7440-50-805/24/13 16:192.1 0.23 5

Lead 7.3 mg/kg 05/26/13 19:50 7439-92-105/24/13 16:194.2 0.30 5

Zinc 29.8 mg/kg 05/26/13 19:50 7440-66-605/24/13 16:194.2 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 0.97 meq/L 05/27/13 16:31 7440-70-20.50 0.25 10

Magnesium saturated paste 0.79J meq/L 05/27/13 16:31 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 3.2 05/27/13 16:311.7 0.85 10

Sodium saturated paste 3.0 meq/L 05/27/13 16:31 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.0 Std. Units 05/15/13 09:230.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 15.0 % (w/w) 05/16/13 17:260.10 1

Percent Sand 75.0 % (w/w) 05/16/13 17:260.10 1

Percent Silt 10.0 % (w/w) 05/16/13 17:260.10 1

Texture sandy
loam

05/16/13 17:261

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.51 mmhos/cm 05/20/13 11:440.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA15 0-9" Lab ID: 10227774024 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 19.1 mg/kg 05/26/13 19:56 7440-38-205/24/13 16:194.1 0.68 5

Cadmium 0.31J mg/kg 05/26/13 19:56 7440-43-905/24/13 16:190.61 0.31 5

Copper 7.0 mg/kg 05/26/13 19:56 7440-50-805/24/13 16:192.0 0.23 5

Lead 10.6 mg/kg 05/26/13 19:56 7439-92-105/24/13 16:194.1 0.30 5

Zinc 38.8 mg/kg 05/26/13 19:56 7440-66-605/24/13 16:194.1 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 4.4 meq/L 05/27/13 16:41 7440-70-20.50 0.25 10

Magnesium saturated paste 7.7 meq/L 05/27/13 16:41 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 26.1 05/27/13 16:411.7 0.85 10

Sodium saturated paste 64.3 meq/L 05/27/13 16:41 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.9 Std. Units 05/15/13 09:260.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 22.5 % (w/w) 05/16/13 17:370.10 1

Percent Sand 57.5 % (w/w) 05/16/13 17:370.10 1

Percent Silt 20.0 % (w/w) 05/16/13 17:370.10 1

Texture sandy
clay loam

05/16/13 17:371

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

8.0 mmhos/cm 05/20/13 10:280.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA15 8-14" Lab ID: 10227774025 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 28.3 mg/kg 05/26/13 20:03 7440-38-205/24/13 16:193.4 0.57 5

Cadmium 0.43J mg/kg 05/26/13 20:03 7440-43-905/24/13 16:190.51 0.26 5

Copper 10.3 mg/kg 05/26/13 20:03 7440-50-805/24/13 16:191.7 0.19 5

Lead 13.1 mg/kg 05/26/13 20:03 7439-92-105/24/13 16:193.4 0.24 5

Zinc 48.1 mg/kg 05/26/13 20:03 7440-66-605/24/13 16:193.4 1.1 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 21.1 meq/L 05/27/13 16:56 7440-70-20.50 0.25 10

Magnesium saturated paste 97.6 meq/L 05/27/13 16:56 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 25.0 05/28/13 11:128.5 4.2 50

Sodium saturated paste 192 meq/L 05/28/13 11:12 7440-23-52.0 1.0 50

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.0 Std. Units 05/15/13 09:310.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 30.0 % (w/w) 05/16/13 17:410.10 1

Percent Sand 47.5 % (w/w) 05/16/13 17:410.10 1

Percent Silt 22.5 % (w/w) 05/16/13 17:410.10 1

Texture sandy
clay loam

05/16/13 17:411

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

20.4 mmhos/cm 05/20/13 10:310.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA15 14-44" Lab ID: 10227774026 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 28.6 mg/kg 05/26/13 20:18 7440-38-205/24/13 16:194.0 0.67 5

Cadmium 0.45J mg/kg 05/26/13 20:18 7440-43-905/24/13 16:190.60 0.30 5

Copper 6.0 mg/kg 05/26/13 20:18 7440-50-805/24/13 16:192.0 0.22 5

Lead 8.4 mg/kg 05/26/13 20:18 7439-92-105/24/13 16:194.0 0.29 5

Zinc 34.1 mg/kg 05/26/13 20:18 7440-66-605/24/13 16:194.0 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 19.9 meq/L 05/27/13 17:02 7440-70-20.50 0.25 10

Magnesium saturated paste 79.7 meq/L 05/27/13 17:02 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 27.3 05/28/13 11:168.5 4.2 50

Sodium saturated paste 193 meq/L 05/28/13 11:16 7440-23-52.0 1.0 50

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.5 Std. Units 05/15/13 09:330.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 30.0 % (w/w) 05/16/13 17:460.10 1

Percent Sand 67.5 % (w/w) 05/16/13 17:460.10 1

Percent Silt 2.5 % (w/w) 05/16/13 17:460.10 1

Texture sandy
clay loam

05/16/13 17:461

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

19.3 mmhos/cm 05/20/13 11:470.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA17 8-28" Lab ID: 10227774027 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 15.4 mg/kg 05/26/13 20:25 7440-38-205/24/13 16:193.6 0.61 5

Cadmium 0.28J mg/kg 05/26/13 20:25 7440-43-905/24/13 16:190.54 0.27 5

Copper 7.8 mg/kg 05/26/13 20:25 7440-50-805/24/13 16:191.8 0.20 5

Lead 11.0 mg/kg 05/26/13 20:25 7439-92-105/24/13 16:193.6 0.26 5

Zinc 39.8 mg/kg 05/26/13 20:25 7440-66-605/24/13 16:193.6 1.1 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.0 meq/L 05/27/13 17:16 7440-70-20.50 0.25 10

Magnesium saturated paste 2.2 meq/L 05/27/13 17:16 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 1.4J 05/27/13 17:161.7 0.85 10

Sodium saturated paste 2.1 meq/L 05/27/13 17:16 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.4 Std. Units 05/15/13 09:370.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 25.0 % (w/w) 05/16/13 17:570.10 1

Percent Sand 50.0 % (w/w) 05/16/13 17:570.10 1

Percent Silt 25.0 % (w/w) 05/16/13 17:570.10 1

Texture sandy
clay loam

05/16/13 17:571

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.73 mmhos/cm 05/20/13 10:340.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA25 17-26" Lab ID: 10227774028 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 10.7 mg/kg 05/26/13 20:32 7440-38-205/24/13 16:194.5 0.75 5

Cadmium <0.34 mg/kg 05/26/13 20:32 7440-43-905/24/13 16:190.68 0.34 5

Copper 12.3 mg/kg 05/26/13 20:32 7440-50-805/24/13 16:192.3 0.25 5

Lead 12.7 mg/kg 05/26/13 20:32 7439-92-105/24/13 16:194.5 0.32 5

Zinc 43.8 mg/kg 05/26/13 20:32 7440-66-605/24/13 16:194.5 1.4 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.0 meq/L 05/27/13 17:21 7440-70-20.50 0.25 10

Magnesium saturated paste 1.4 meq/L 05/27/13 17:21 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 1.3J 05/27/13 17:211.7 0.85 10

Sodium saturated paste 1.7 meq/L 05/27/13 17:21 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.7 Std. Units 05/15/13 09:420.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 25.0 % (w/w) 05/16/13 18:020.10 1

Percent Sand 27.5 % (w/w) 05/16/13 18:020.10 1

Percent Silt 47.5 % (w/w) 05/16/13 18:020.10 1

Texture loam 05/16/13 18:021

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.61 mmhos/cm 05/20/13 10:350.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: DA25 29-40" Lab ID: 10227774029 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 8.7 mg/kg 05/26/13 20:38 7440-38-205/24/13 16:194.7 0.78 5

Cadmium <0.35 mg/kg 05/26/13 20:38 7440-43-905/24/13 16:190.70 0.35 5

Copper 11.5 mg/kg 05/26/13 20:38 7440-50-805/24/13 16:192.3 0.26 5

Lead 10.8 mg/kg 05/26/13 20:38 7439-92-105/24/13 16:194.7 0.34 5

Zinc 47.3 mg/kg 05/26/13 20:38 7440-66-605/24/13 16:194.7 1.4 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 0.96 meq/L 05/27/13 17:25 7440-70-20.50 0.25 10

Magnesium saturated paste 2.2 meq/L 05/27/13 17:25 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 16.5 05/27/13 17:251.7 0.85 10

Sodium saturated paste 20.8 meq/L 05/27/13 17:25 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.7 Std. Units 05/15/13 09:440.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 20.0 % (w/w) 05/16/13 18:060.10 1

Percent Sand 30.0 % (w/w) 05/16/13 18:060.10 1

Percent Silt 50.0 % (w/w) 05/16/13 18:060.10 1

Texture silt loam 05/16/13 18:061

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

2.7 mmhos/cm 05/20/13 11:500.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR01 0-8" Lab ID: 10227774030 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 26.2 mg/kg 05/26/13 20:45 7440-38-205/24/13 16:193.5 0.59 5

Cadmium 0.40J mg/kg 05/26/13 20:45 7440-43-905/24/13 16:190.53 0.27 5

Copper 5.2 mg/kg 05/26/13 20:45 7440-50-805/24/13 16:191.8 0.20 5

Lead 9.6 mg/kg 05/26/13 20:45 7439-92-105/24/13 16:193.5 0.26 5

Zinc 35.1 mg/kg 05/26/13 20:45 7440-66-605/24/13 16:193.5 1.1 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.6 meq/L 05/27/13 17:30 7440-70-20.50 0.25 10

Magnesium saturated paste 0.97 meq/L 05/27/13 17:30 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 2.3 05/27/13 17:301.7 0.85 10

Sodium saturated paste 2.6 meq/L 05/27/13 17:30 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.9 Std. Units 05/15/13 09:460.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 15.0 % (w/w) 05/16/13 18:100.10 1

Percent Sand 67.5 % (w/w) 05/16/13 18:100.10 1

Percent Silt 17.5 % (w/w) 05/16/13 18:100.10 1

Texture sandy
loam

05/16/13 18:101

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.61 mmhos/cm 05/20/13 11:590.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR01 8-16" Lab ID: 10227774031 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 34.8 mg/kg 05/26/13 20:52 7440-38-205/24/13 16:194.6 0.77 5

Cadmium 0.47J mg/kg 05/26/13 20:52 7440-43-905/24/13 16:190.69 0.35 5

Copper 6.8 mg/kg 05/26/13 20:52 7440-50-805/24/13 16:192.3 0.26 5

Lead 7.9 mg/kg 05/26/13 20:52 7439-92-105/24/13 16:194.6 0.33 5

Zinc 36.2 mg/kg 05/26/13 20:52 7440-66-605/24/13 16:194.6 1.4 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.5 meq/L 05/27/13 17:35 7440-70-20.50 0.25 10

Magnesium saturated paste 1.3 meq/L 05/27/13 17:35 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 9.8 05/27/13 17:351.7 0.85 10

Sodium saturated paste 13.5 meq/L 05/27/13 17:35 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.8 Std. Units 05/15/13 09:480.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 22.5 % (w/w) 05/16/13 18:140.10 1

Percent Sand 52.5 % (w/w) 05/16/13 18:140.10 1

Percent Silt 25.0 % (w/w) 05/16/13 18:140.10 1

Texture sandy
clay loam

05/16/13 18:141

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.5 mmhos/cm 05/22/13 13:300.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR01 16-24" Lab ID: 10227774032 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 22.7 mg/kg 05/26/13 20:59 7440-38-205/24/13 16:194.2 0.71 5

Cadmium 0.37J mg/kg 05/26/13 20:59 7440-43-905/24/13 16:190.64 0.32 5

Copper 5.6 mg/kg 05/26/13 20:59 7440-50-805/24/13 16:192.1 0.24 5

Lead 8.4 mg/kg 05/26/13 20:59 7439-92-105/24/13 16:194.2 0.31 5

Zinc 32.6 mg/kg 05/26/13 20:59 7440-66-605/24/13 16:194.2 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.3 meq/L 05/27/13 17:39 7440-70-21.0 0.50 20

Magnesium saturated paste 7.4 meq/L 05/27/13 17:39 7439-95-41.6 0.80 20

Sodium Adsorption Ratio 45.9 05/27/13 17:393.4 1.7 20

Sodium saturated paste 95.7 meq/L 05/27/13 17:39 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 9.0 Std. Units 05/15/13 09:530.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 10.0 % (w/w) 05/16/13 18:180.10 1

Percent Sand 77.5 % (w/w) 05/16/13 18:180.10 1

Percent Silt 12.5 % (w/w) 05/16/13 18:180.10 1

Texture sandy
loam

05/16/13 18:181

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

9.9 mmhos/cm 05/20/13 12:040.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR01 24-40" Lab ID: 10227774033 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 29.7 mg/kg 05/26/13 21:06 7440-38-205/24/13 16:194.1 0.68 5

Cadmium 0.44J mg/kg 05/26/13 21:06 7440-43-905/24/13 16:190.61 0.30 5

Copper 10.9 mg/kg 05/26/13 21:06 7440-50-805/24/13 16:192.0 0.23 5

Lead 14.3 mg/kg 05/26/13 21:06 7439-92-105/24/13 16:194.1 0.29 5

Zinc 53.9 mg/kg 05/26/13 21:06 7440-66-605/24/13 16:194.1 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 3.3 meq/L 05/27/13 17:54 7440-70-20.50 0.25 10

Magnesium saturated paste 20.8 meq/L 05/27/13 17:54 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 41.5 05/28/13 11:263.4 1.7 20

Sodium saturated paste 144 meq/L 05/28/13 11:26 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.8 Std. Units 05/15/13 09:560.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 32.5 % (w/w) 05/16/13 18:230.10 1

Percent Sand 45.0 % (w/w) 05/16/13 18:230.10 1

Percent Silt 22.5 % (w/w) 05/16/13 18:230.10 1

Texture clay loam 05/16/13 18:231

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

14.3 mmhos/cm 05/20/13 12:070.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR01 40-60" Lab ID: 10227774034 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 18.0 mg/kg 05/26/13 21:13 7440-38-205/24/13 16:193.8 0.64 5

Cadmium <0.29 mg/kg 05/26/13 21:13 7440-43-905/24/13 16:190.58 0.29 5

Copper 9.0 mg/kg 05/26/13 21:13 7440-50-805/24/13 16:191.9 0.22 5

Lead 13.0 mg/kg 05/26/13 21:13 7439-92-105/24/13 16:193.8 0.28 5

Zinc 49.4 mg/kg 05/26/13 21:13 7440-66-605/24/13 16:193.8 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 20.0 meq/L 05/27/13 18:01 7440-70-20.50 0.25 10

Magnesium saturated paste 59.2 meq/L 05/27/13 18:01 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 39.8 05/28/13 11:338.5 4.2 50

Sodium saturated paste 250 meq/L 05/28/13 11:33 7440-23-52.0 1.0 50

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.4 Std. Units 05/15/13 09:590.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 27.5 % (w/w) 05/16/13 18:280.10 1

Percent Sand 52.5 % (w/w) 05/16/13 18:280.10 1

Percent Silt 20.0 % (w/w) 05/16/13 18:280.10 1

Texture sandy
clay loam

05/16/13 18:281

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

22.6 mmhos/cm 05/20/13 12:080.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR02 0-9" Lab ID: 10227774035 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 14.1 mg/kg 05/26/13 21:28 7440-38-205/24/13 16:194.5 0.76 5

Cadmium <0.34 mg/kg 05/26/13 21:28 7440-43-905/24/13 16:190.68 0.34 5

Copper 7.1 mg/kg 05/26/13 21:28 7440-50-805/24/13 16:192.3 0.25 5

Lead 12.3 mg/kg 05/26/13 21:28 7439-92-105/24/13 16:194.5 0.33 5

Zinc 41.5 mg/kg 05/26/13 21:28 7440-66-605/24/13 16:194.5 1.4 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 0.91 meq/L 05/27/13 18:08 7440-70-20.50 0.25 10

Magnesium saturated paste 0.59J meq/L 05/27/13 18:08 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 4.1 05/27/13 18:081.7 0.85 10

Sodium saturated paste 3.6 meq/L 05/27/13 18:08 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 5.9 Std. Units 05/15/13 10:040.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 17.5 % (w/w) 05/16/13 18:350.10 1

Percent Sand 60.0 % (w/w) 05/16/13 18:350.10 1

Percent Silt 22.5 % (w/w) 05/16/13 18:350.10 1

Texture sandy
loam

05/16/13 18:351

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.91 mmhos/cm 05/22/13 13:320.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR02 9-20" Lab ID: 10227774036 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 13.7 mg/kg 05/26/13 21:35 7440-38-205/24/13 16:194.2 0.70 5

Cadmium <0.31 mg/kg 05/26/13 21:35 7440-43-905/24/13 16:190.63 0.31 5

Copper 11.8 mg/kg 05/26/13 21:35 7440-50-805/24/13 16:192.1 0.23 5

Lead 16.0 mg/kg 05/26/13 21:35 7439-92-105/24/13 16:194.2 0.30 5

Zinc 50.5 mg/kg 05/26/13 21:35 7440-66-605/24/13 16:194.2 1.3 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.3 meq/L 05/27/13 18:12 7440-70-20.50 0.25 10

Magnesium saturated paste 0.96 meq/L 05/27/13 18:12 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 8.3 05/27/13 18:121.7 0.85 10

Sodium saturated paste 8.8 meq/L 05/27/13 18:12 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.0 Std. Units 05/15/13 10:060.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 27.5 % (w/w) 05/16/13 18:400.10 1

Percent Sand 42.5 % (w/w) 05/16/13 18:400.10 1

Percent Silt 30.0 % (w/w) 05/16/13 18:400.10 1

Texture clay loam 05/16/13 18:401

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.3 mmhos/cm 05/20/13 12:100.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR02 20-34" Lab ID: 10227774037 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 12.6 mg/kg 05/26/13 21:42 7440-38-205/24/13 16:193.9 0.66 5

Cadmium 0.39J mg/kg 05/26/13 21:42 7440-43-905/24/13 16:190.59 0.30 5

Copper 10.6 mg/kg 05/26/13 21:42 7440-50-805/24/13 16:192.0 0.22 5

Lead 14.1 mg/kg 05/26/13 21:42 7439-92-105/24/13 16:193.9 0.28 5

Zinc 95.3 mg/kg 05/26/13 21:42 7440-66-605/24/13 16:193.9 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 10.6 meq/L 05/27/13 18:17 7440-70-20.50 0.25 10

Magnesium saturated paste 15.5 meq/L 05/27/13 18:17 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 10.5 05/27/13 18:171.7 0.85 10

Sodium saturated paste 37.9 meq/L 05/27/13 18:17 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.9 Std. Units 05/15/13 10:120.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 30.0 % (w/w) 05/16/13 18:470.10 1

Percent Sand 40.0 % (w/w) 05/16/13 18:470.10 1

Percent Silt 30.0 % (w/w) 05/16/13 18:470.10 1

Texture clay loam 05/16/13 18:471

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

6.2 mmhos/cm 05/20/13 12:130.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR03 4-12" Lab ID: 10227774038 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 21.9 mg/kg 05/26/13 21:49 7440-38-205/24/13 16:194.9 0.82 5

Cadmium <0.37 mg/kg 05/26/13 21:49 7440-43-905/24/13 16:190.74 0.37 5

Copper 12.0 mg/kg 05/26/13 21:49 7440-50-805/24/13 16:192.5 0.27 5

Lead 14.5 mg/kg 05/26/13 21:49 7439-92-105/24/13 16:194.9 0.35 5

Zinc 31.6 mg/kg 05/26/13 21:49 7440-66-605/24/13 16:194.9 1.5 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 2.9 meq/L 05/27/13 18:22 7440-70-20.50 0.25 10

Magnesium saturated paste 2.1 meq/L 05/27/13 18:22 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 18:221.7 0.85 10

Sodium saturated paste 0.69 meq/L 05/27/13 18:22 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.4 Std. Units 05/15/13 10:170.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 30.0 % (w/w) 05/16/13 18:520.10 1

Percent Sand 37.5 % (w/w) 05/16/13 18:520.10 1

Percent Silt 32.5 % (w/w) 05/16/13 18:520.10 1

Texture clay loam 05/16/13 18:521

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.61 mmhos/cm 05/20/13 12:160.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR03 12-20" Lab ID: 10227774039 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 19.5 mg/kg 05/26/13 21:55 7440-38-205/24/13 16:194.5 0.75 5

Cadmium <0.33 mg/kg 05/26/13 21:55 7440-43-905/24/13 16:190.67 0.33 5

Copper 9.8 mg/kg 05/26/13 21:55 7440-50-805/24/13 16:192.2 0.25 5

Lead 12.1 mg/kg 05/26/13 21:55 7439-92-105/24/13 16:194.5 0.32 5

Zinc 31.2 mg/kg 05/26/13 21:55 7440-66-605/24/13 16:194.5 1.4 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.7 meq/L 05/27/13 18:26 7440-70-20.50 0.25 10

Magnesium saturated paste 1.4 meq/L 05/27/13 18:26 7439-95-40.80 0.40 10

Sodium Adsorption Ratio <0.85 05/27/13 18:261.7 0.85 10

Sodium saturated paste 0.69 meq/L 05/27/13 18:26 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.8 Std. Units 05/15/13 10:210.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 27.5 % (w/w) 05/16/13 18:560.10 1

Percent Sand 37.5 % (w/w) 05/16/13 18:560.10 1

Percent Silt 35.0 % (w/w) 05/16/13 18:560.10 1

Texture clay loam 05/16/13 18:561

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.38 mmhos/cm 05/20/13 12:170.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR03 20-30" Lab ID: 10227774040 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 7.4 mg/kg 05/26/13 22:07 7440-38-205/24/13 16:193.9 0.65 5

Cadmium <0.29 mg/kg 05/26/13 22:07 7440-43-905/24/13 16:190.58 0.29 5

Copper 9.3 mg/kg 05/26/13 22:07 7440-50-805/24/13 16:191.9 0.22 5

Lead 9.1 mg/kg 05/26/13 22:07 7439-92-105/24/13 16:193.9 0.28 5

Zinc 37.4 mg/kg 05/26/13 22:07 7440-66-605/24/13 16:193.9 1.2 5

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 0.61 meq/L 05/27/13 18:31 7440-70-20.50 0.25 10

Magnesium saturated paste 1.8 meq/L 05/27/13 18:31 7439-95-40.80 0.40 10

Sodium Adsorption Ratio 1.0J 05/27/13 18:311.7 0.85 10

Sodium saturated paste 1.1 meq/L 05/27/13 18:31 7440-23-50.40 0.20 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.2 Std. Units 05/15/13 10:260.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 20.0 % (w/w) 05/16/13 19:000.10 1

Percent Sand 37.5 % (w/w) 05/16/13 19:000.10 1

Percent Silt 42.5 % (w/w) 05/16/13 19:000.10 1

Texture loam 05/16/13 19:001

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.40 mmhos/cm 05/20/13 12:190.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR03 30-40" Lab ID: 10227774041 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 8.0 mg/kg 05/23/13 14:32 7440-38-205/20/13 13:020.82 0.14 1

Cadmium 0.18 mg/kg 05/23/13 14:32 7440-43-905/20/13 13:020.12 0.061 1

Copper 8.2 mg/kg 05/23/13 14:32 7440-50-805/20/13 13:020.41 0.046 1

Lead 7.5 mg/kg 05/23/13 14:32 7439-92-105/20/13 13:020.82 0.059 1

Zinc 29.7 mg/kg 05/23/13 14:32 7440-66-605/20/13 13:020.82 0.25 1

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 0.53J meq/L 05/27/13 15:14 7440-70-21.0 0.50 20

Magnesium saturated paste 1.3J meq/L 05/27/13 15:14 7439-95-41.6 0.80 20

Sodium Adsorption Ratio 3.2J 05/27/13 15:143.4 1.7 20

Sodium saturated paste 3.0 meq/L 05/27/13 15:14 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.4 Std. Units 05/15/13 11:320.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 10.0% % (w/w) 05/22/13 16:440.10 1

Percent Sand 65.0% % (w/w) 05/22/13 16:440.10 1

Percent Silt 25.0% % (w/w) 05/22/13 16:440.10 1

Texture sandy
loam

05/22/13 16:441

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.50 mmhos/cm 05/20/13 12:290.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR04 14-24" Lab ID: 10227774042 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 30.2 mg/kg 05/23/13 14:37 7440-38-205/20/13 13:020.91 0.15 1

Cadmium 0.55 mg/kg 05/23/13 14:37 7440-43-905/20/13 13:020.14 0.068 1

Copper 13.2 mg/kg 05/23/13 14:37 7440-50-805/20/13 13:020.45 0.051 1

Lead 14.2 mg/kg 05/23/13 14:37 7439-92-105/20/13 13:020.91 0.065 1

Zinc 47.0 mg/kg 05/23/13 14:37 7440-66-605/20/13 13:020.91 0.28 1

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.2 meq/L 05/27/13 15:18 7440-70-21.0 0.50 20

Magnesium saturated paste 1.3J meq/L 05/27/13 15:18 7439-95-41.6 0.80 20

Sodium Adsorption Ratio 2.7J 05/27/13 15:183.4 1.7 20

Sodium saturated paste 3.0 meq/L 05/27/13 15:18 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.9 Std. Units 05/15/13 11:390.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 32.5% % (w/w) 05/22/13 16:490.10 1

Percent Sand 40.0% % (w/w) 05/22/13 16:490.10 1

Percent Silt 27.5% % (w/w) 05/22/13 16:490.10 1

Texture clay loam 05/22/13 16:491

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.56 mmhos/cm 05/20/13 12:320.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Sample: JR04 24-40" Lab ID: 10227774043 Collected: 05/01/13 00:00 Received: 05/07/13 12:45 Matrix: Solid

Results reported on a "wet-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 31.8 mg/kg 05/23/13 14:43 7440-38-205/20/13 13:020.67 0.11 1

Cadmium 0.54 mg/kg 05/23/13 14:43 7440-43-905/20/13 13:020.10 0.050 1

Copper 12.8 mg/kg 05/23/13 14:43 7440-50-805/20/13 13:020.33 0.037 1

Lead 13.9 mg/kg 05/23/13 14:43 7439-92-105/20/13 13:020.67 0.048 1

Zinc 47.1 mg/kg 05/23/13 14:43 7440-66-605/20/13 13:020.67 0.21 1

Sodium Adsorption Ratio, ICP Analytical Method: EPA 6010

Calcium saturated paste 1.0 meq/L 05/27/13 15:23 7440-70-21.0 0.50 20

Magnesium saturated paste 1.1J meq/L 05/27/13 15:23 7439-95-41.6 0.80 20

Sodium Adsorption Ratio 4.3 05/27/13 15:233.4 1.7 20

Sodium saturated paste 4.4 meq/L 05/27/13 15:23 7440-23-50.80 0.40 20

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.1 Std. Units 05/15/13 11:400.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 25.0% % (w/w) 05/22/13 16:490.10 1

Percent Sand 47.5% % (w/w) 05/22/13 16:490.10 1

Percent Silt 27.5% % (w/w) 05/22/13 16:490.10 1

Texture sandy
clay loam

05/22/13 16:491

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.71 mmhos/cm 05/20/13 12:350.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/29/2013 06:15 PM

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Page 58 of 80



#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MPRP/39101

EPA 3050

EPA 6010

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

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1429665

Associated Lab Samples: 10227774001, 10227774002, 10227774003, 10227774004, 10227774005, 10227774006, 10227774007,
10227774008, 10227774009, 10227774010, 10227774011, 10227774012, 10227774013, 10227774014,
10227774015, 10227774016, 10227774017, 10227774018, 10227774019, 10227774020

Matrix: Solid

Analyzed

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

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1429666LABORATORY CONTROL SAMPLE:

LCSSpike

Arsenic mg/kg 43.949.5 89 80-120

Cadmium mg/kg 44.249.5 89 80-120

Copper mg/kg 47.149.5 95 80-120

Lead mg/kg 44.649.5 90 80-120

Zinc mg/kg 43.449.5 88 80-120

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

1429667MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

10227774001

1429668

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Arsenic mg/kg 46.3 95 75-12592 16 3039.411.0 55.2 47.2

Cadmium mg/kg 46.3 96 75-12594 18 3039.4<0.28 44.5 37.2

Copper mg/kg 46.3 101 75-125100 14 3039.49.2 56.1 48.6

Lead mg/kg 46.3 99 75-12598 13 3039.412.9 58.7 51.3

Zinc mg/kg 46.3 111 75-125105 12 3039.438.4 89.8 79.8
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MPRP/39102

EPA 3050

EPA 6010

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

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1429669

Associated Lab Samples: 10227774021, 10227774022, 10227774023, 10227774024, 10227774025, 10227774026, 10227774027,
10227774028, 10227774029, 10227774030, 10227774031, 10227774032, 10227774033, 10227774034,
10227774035, 10227774036, 10227774037, 10227774038, 10227774039, 10227774040

Matrix: Solid

Analyzed

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

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1429670LABORATORY CONTROL SAMPLE:

LCSSpike

Arsenic mg/kg 42.346.3 91 80-120

Cadmium mg/kg 42.646.3 92 80-120

Copper mg/kg 44.946.3 97 80-120

Lead mg/kg 42.946.3 93 80-120

Zinc mg/kg 41.746.3 90 80-120

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

1429671MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

10227774021

1429672

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Arsenic mg/kg 36.2 86 75-12589 2 3035.510.5 41.5 42.2

Cadmium mg/kg 36.2 91 75-12593 .3 3035.5<0.33 33.3 33.2

Copper mg/kg 36.2 94 75-12597 .1 3035.513.2 47.4 47.4

Lead mg/kg 36.2 89 75-12591 .04 3035.514.1 46.4 46.5

Zinc mg/kg 36.2 94 75-12596 .1 3035.555.2 89.1 89.2
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MPRP/39103

EPA 3050

EPA 6010

6010 MET

Associated Lab Samples: 10227774041, 10227774042, 10227774043

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1429673

Associated Lab Samples: 10227774041, 10227774042, 10227774043

Matrix: Solid

Analyzed

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

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1429674LABORATORY CONTROL SAMPLE:

LCSSpike

Arsenic mg/kg 31.837 86 80-120

Cadmium mg/kg 32.737 88 80-120

Copper mg/kg 33.537 91 80-120

Lead mg/kg 32.537 88 80-120

Zinc mg/kg 32.537 88 80-120

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

1429675MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

10227935001

1429676

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Arsenic mg/kg 45 90 75-12581 6 3047.23.1 43.7 41.3

Cadmium mg/kg 45 91 75-12581 7 3047.2ND 41.2 38.3

Copper mg/kg 45 97 75-12586 7 3047.22.7 46.4 43.4

Lead mg/kg 45 88 75-12577 7 3047.28.3 48.0 44.8

Zinc mg/kg 45 89 75-12581 3 3047.211.7 51.7 50.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/11947

USDA 21A

USDA 21A

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

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1430201LABORATORY CONTROL SAMPLE:

LCSSpike

pH, Saturated Paste Std. Units 7.27.4 97 94-105

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774002

1430202SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 7.9 .3 207.9

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774012

1430203SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 6.6 2 206.7
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/11970

USDA 21A

USDA 21A

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

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1431946LABORATORY CONTROL SAMPLE:

LCSSpike

pH, Saturated Paste Std. Units 7.27.4 97 94-105

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774023

1431948SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 8.0 .1 208.0

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774026

1431949SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 8.4 .1 208.5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/11971

USDA 21A

USDA 21A

USDA 21A pH saturated paste

Associated Lab Samples: 10227774041, 10227774042, 10227774043

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1431950LABORATORY CONTROL SAMPLE:

LCSSpike

pH, Saturated Paste Std. Units 7.17.4 96 94-105

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774043

1431951SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 8.1 .2 208.1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/12000

ASA 15-5 mod

ASA 15-5 mod

PSA Percent Soil,Silt,Clay

Associated Lab Samples: 10227774041, 10227774042, 10227774043

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774043

1433077SAMPLE DUPLICATE:

Percent Clay % (w/w) 25.0% 2025.0%

Percent Sand % (w/w) 47.5% 2047.5%

Percent Silt % (w/w) 27.5% 2027.5%

Texture sandy claysandy clay
loam
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/11983

ASA 10-3.3

ASA 10-3.3

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

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1432684

Associated Lab Samples: 10227774001, 10227774002, 10227774003, 10227774004, 10227774007, 10227774009, 10227774011,
10227774012, 10227774013, 10227774016, 10227774017, 10227774018, 10227774019, 10227774020,
10227774021, 10227774022, 10227774024, 10227774025, 10227774027, 10227774028

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 05/20/13 09:28

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1432685LABORATORY CONTROL SAMPLE:

LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 0.80.78 103 69-131

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774002

1432686SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.60 .7 200.61

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774012

1432687SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.67 4 200.65
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/11984

ASA 10-3.3

ASA 10-3.3

ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10227774023, 10227774026, 10227774029, 10227774030, 10227774032, 10227774033, 10227774034,
10227774036, 10227774037, 10227774038, 10227774039, 10227774040

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1432688

Associated Lab Samples: 10227774023, 10227774026, 10227774029, 10227774030, 10227774032, 10227774033, 10227774034,
10227774036, 10227774037, 10227774038, 10227774039, 10227774040

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 05/20/13 11:35

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1432689LABORATORY CONTROL SAMPLE:

LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 0.96.78 123 69-131

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774023

1432690SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.51 2 200.51

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774026

1432691SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 20.0 4 2019.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/11985

ASA 10-3.3

ASA 10-3.3

ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10227774041, 10227774042, 10227774043

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1432692

Associated Lab Samples: 10227774041, 10227774042, 10227774043

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 05/20/13 12:25

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1432693LABORATORY CONTROL SAMPLE:

LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 0.77.78 98 69-131

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774043

1432694SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.72 2 200.71
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/12068

ASA 10-3.3

ASA 10-3.3

ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10227774005, 10227774006, 10227774008, 10227774010, 10227774014, 10227774015, 10227774031,
10227774035

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1438662

Associated Lab Samples: 10227774005, 10227774006, 10227774008, 10227774010, 10227774014, 10227774015, 10227774031,
10227774035

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 05/22/13 13:13

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1438663LABORATORY CONTROL SAMPLE:

LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 0.92.78 118 69-131

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10227774006

1438664SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 1.2 20 200.95
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#=QL#

QUALIFIERS

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

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

Pace Analytical Services - MinneapolisPASI-M

Pace Analytical Services - MontanaPASI-MT
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#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10227774001 MPRP/39101 ICP/16507SM01 0-11" EPA 3050 EPA 6010

10227774002 MPRP/39101 ICP/16507SM01 19-31" EPA 3050 EPA 6010

10227774003 MPRP/39101 ICP/16507SM02 9-18" EPA 3050 EPA 6010

10227774004 MPRP/39101 ICP/16507SM02 18-31" EPA 3050 EPA 6010

10227774005 MPRP/39101 ICP/16507SM11 9-21" EPA 3050 EPA 6010

10227774006 MPRP/39101 ICP/16507SM11 21-33" EPA 3050 EPA 6010

10227774007 MPRP/39101 ICP/16507SM12 7-19" EPA 3050 EPA 6010

10227774008 MPRP/39101 ICP/16507SM12 19-31" EPA 3050 EPA 6010

10227774009 MPRP/39101 ICP/16507SM13 0-8" EPA 3050 EPA 6010

10227774010 MPRP/39101 ICP/16507SM13 19-27" EPA 3050 EPA 6010

10227774011 MPRP/39101 ICP/16507SM14 0-9" EPA 3050 EPA 6010

10227774012 MPRP/39101 ICP/16507SM14 9-19" EPA 3050 EPA 6010

10227774013 MPRP/39101 ICP/16507SM10 0-9" EPA 3050 EPA 6010

10227774014 MPRP/39101 ICP/16507SM10 9-21" EPA 3050 EPA 6010

10227774015 MPRP/39101 ICP/16507SM19 7-22" EPA 3050 EPA 6010

10227774016 MPRP/39101 ICP/16507SM23 0-8" EPA 3050 EPA 6010

10227774017 MPRP/39101 ICP/16507SM23 8-20" EPA 3050 EPA 6010

10227774018 MPRP/39101 ICP/16507SM23 20-28" EPA 3050 EPA 6010

10227774019 MPRP/39101 ICP/16507DA04 9-29" EPA 3050 EPA 6010

10227774020 MPRP/39101 ICP/16507DA10 6-20" EPA 3050 EPA 6010

10227774021 MPRP/39102 ICP/16503DA12 14-24" EPA 3050 EPA 6010

10227774022 MPRP/39102 ICP/16503DA13 9-18" EPA 3050 EPA 6010

10227774023 MPRP/39102 ICP/16503DA13 18-40" EPA 3050 EPA 6010

10227774024 MPRP/39102 ICP/16503DA15 0-9" EPA 3050 EPA 6010

10227774025 MPRP/39102 ICP/16503DA15 8-14" EPA 3050 EPA 6010

10227774026 MPRP/39102 ICP/16503DA15 14-44" EPA 3050 EPA 6010

10227774027 MPRP/39102 ICP/16503DA17 8-28" EPA 3050 EPA 6010

10227774028 MPRP/39102 ICP/16503DA25 17-26" EPA 3050 EPA 6010

10227774029 MPRP/39102 ICP/16503DA25 29-40" EPA 3050 EPA 6010

10227774030 MPRP/39102 ICP/16503JR01 0-8" EPA 3050 EPA 6010

10227774031 MPRP/39102 ICP/16503JR01 8-16" EPA 3050 EPA 6010

10227774032 MPRP/39102 ICP/16503JR01 16-24" EPA 3050 EPA 6010

10227774033 MPRP/39102 ICP/16503JR01 24-40" EPA 3050 EPA 6010

10227774034 MPRP/39102 ICP/16503JR01 40-60" EPA 3050 EPA 6010

10227774035 MPRP/39102 ICP/16503JR02 0-9" EPA 3050 EPA 6010

10227774036 MPRP/39102 ICP/16503JR02 9-20" EPA 3050 EPA 6010

10227774037 MPRP/39102 ICP/16503JR02 20-34" EPA 3050 EPA 6010

10227774038 MPRP/39102 ICP/16503JR03 4-12" EPA 3050 EPA 6010

10227774039 MPRP/39102 ICP/16503JR03 12-20" EPA 3050 EPA 6010

10227774040 MPRP/39102 ICP/16503JR03 20-30" EPA 3050 EPA 6010

10227774041 MPRP/39103 ICP/16445JR03 30-40" EPA 3050 EPA 6010

10227774042 MPRP/39103 ICP/16445JR04 14-24" EPA 3050 EPA 6010

10227774043 MPRP/39103 ICP/16445JR04 24-40" EPA 3050 EPA 6010

10227774001 ICP/16403SM01 0-11" EPA 6010

10227774002 ICP/16403SM01 19-31" EPA 6010

10227774003 ICP/16403SM02 9-18" EPA 6010

10227774004 ICP/16403SM02 18-31" EPA 6010
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10227774005 ICP/16403SM11 9-21" EPA 6010

10227774006 ICP/16403SM11 21-33" EPA 6010

10227774007 ICP/16403SM12 7-19" EPA 6010

10227774008 ICP/16403SM12 19-31" EPA 6010

10227774009 ICP/16403SM13 0-8" EPA 6010

10227774010 ICP/16403SM13 19-27" EPA 6010

10227774011 ICP/16403SM14 0-9" EPA 6010

10227774012 ICP/16403SM14 9-19" EPA 6010

10227774013 ICP/16403SM10 0-9" EPA 6010

10227774014 ICP/16403SM10 9-21" EPA 6010

10227774015 ICP/16403SM19 7-22" EPA 6010

10227774016 ICP/16403SM23 0-8" EPA 6010

10227774017 ICP/16403SM23 8-20" EPA 6010

10227774018 ICP/16403SM23 20-28" EPA 6010

10227774019 ICP/16403DA04 9-29" EPA 6010

10227774020 ICP/16403DA10 6-20" EPA 6010

10227774021 ICP/16405DA12 14-24" EPA 6010

10227774022 ICP/16405DA13 9-18" EPA 6010

10227774023 ICP/16405DA13 18-40" EPA 6010

10227774024 ICP/16405DA15 0-9" EPA 6010

10227774025 ICP/16405DA15 8-14" EPA 6010

10227774026 ICP/16405DA15 14-44" EPA 6010

10227774027 ICP/16405DA17 8-28" EPA 6010

10227774028 ICP/16405DA25 17-26" EPA 6010

10227774029 ICP/16405DA25 29-40" EPA 6010

10227774030 ICP/16405JR01 0-8" EPA 6010

10227774031 ICP/16405JR01 8-16" EPA 6010

10227774032 ICP/16405JR01 16-24" EPA 6010

10227774033 ICP/16405JR01 24-40" EPA 6010

10227774034 ICP/16405JR01 40-60" EPA 6010

10227774035 ICP/16405JR02 0-9" EPA 6010

10227774036 ICP/16405JR02 9-20" EPA 6010

10227774037 ICP/16405JR02 20-34" EPA 6010

10227774038 ICP/16405JR03 4-12" EPA 6010

10227774039 ICP/16405JR03 12-20" EPA 6010

10227774040 ICP/16405JR03 20-30" EPA 6010

10227774041 ICP/16406JR03 30-40" EPA 6010

10227774042 ICP/16406JR04 14-24" EPA 6010

10227774043 ICP/16406JR04 24-40" EPA 6010

10227774001 MT/11947SM01 0-11" USDA 21A

10227774002 MT/11947SM01 19-31" USDA 21A

10227774003 MT/11947SM02 9-18" USDA 21A

10227774004 MT/11947SM02 18-31" USDA 21A

10227774005 MT/11947SM11 9-21" USDA 21A

10227774006 MT/11947SM11 21-33" USDA 21A

10227774007 MT/11947SM12 7-19" USDA 21A

10227774008 MT/11947SM12 19-31" USDA 21A
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10227774009 MT/11947SM13 0-8" USDA 21A

10227774010 MT/11947SM13 19-27" USDA 21A

10227774011 MT/11947SM14 0-9" USDA 21A

10227774012 MT/11947SM14 9-19" USDA 21A

10227774013 MT/11947SM10 0-9" USDA 21A

10227774014 MT/11947SM10 9-21" USDA 21A

10227774015 MT/11947SM19 7-22" USDA 21A

10227774016 MT/11947SM23 0-8" USDA 21A

10227774017 MT/11947SM23 8-20" USDA 21A

10227774018 MT/11947SM23 20-28" USDA 21A

10227774019 MT/11947DA04 9-29" USDA 21A

10227774020 MT/11947DA10 6-20" USDA 21A

10227774021 MT/11970DA12 14-24" USDA 21A

10227774022 MT/11970DA13 9-18" USDA 21A

10227774023 MT/11970DA13 18-40" USDA 21A

10227774024 MT/11970DA15 0-9" USDA 21A

10227774025 MT/11970DA15 8-14" USDA 21A

10227774026 MT/11970DA15 14-44" USDA 21A

10227774027 MT/11970DA17 8-28" USDA 21A

10227774028 MT/11970DA25 17-26" USDA 21A

10227774029 MT/11970DA25 29-40" USDA 21A

10227774030 MT/11970JR01 0-8" USDA 21A

10227774031 MT/11970JR01 8-16" USDA 21A

10227774032 MT/11970JR01 16-24" USDA 21A

10227774033 MT/11970JR01 24-40" USDA 21A

10227774034 MT/11970JR01 40-60" USDA 21A

10227774035 MT/11970JR02 0-9" USDA 21A

10227774036 MT/11970JR02 9-20" USDA 21A

10227774037 MT/11970JR02 20-34" USDA 21A

10227774038 MT/11970JR03 4-12" USDA 21A

10227774039 MT/11970JR03 12-20" USDA 21A

10227774040 MT/11970JR03 20-30" USDA 21A

10227774041 MT/11971JR03 30-40" USDA 21A

10227774042 MT/11971JR04 14-24" USDA 21A

10227774043 MT/11971JR04 24-40" USDA 21A

10227774001 MT/11915SM01 0-11" ASA 15-5 mod

10227774002 MT/11915SM01 19-31" ASA 15-5 mod

10227774003 MT/11915SM02 9-18" ASA 15-5 mod

10227774004 MT/11915SM02 18-31" ASA 15-5 mod

10227774005 MT/11915SM11 9-21" ASA 15-5 mod

10227774006 MT/11915SM11 21-33" ASA 15-5 mod

10227774007 MT/11915SM12 7-19" ASA 15-5 mod

10227774008 MT/11915SM12 19-31" ASA 15-5 mod

10227774009 MT/11915SM13 0-8" ASA 15-5 mod

10227774010 MT/11915SM13 19-27" ASA 15-5 mod

10227774011 MT/11915SM14 0-9" ASA 15-5 mod

10227774012 MT/11915SM14 9-19" ASA 15-5 mod
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10227774013 MT/11915SM10 0-9" ASA 15-5 mod

10227774014 MT/11915SM10 9-21" ASA 15-5 mod

10227774015 MT/11915SM19 7-22" ASA 15-5 mod

10227774016 MT/11915SM23 0-8" ASA 15-5 mod

10227774017 MT/11915SM23 8-20" ASA 15-5 mod

10227774018 MT/11915SM23 20-28" ASA 15-5 mod

10227774019 MT/11915DA04 9-29" ASA 15-5 mod

10227774020 MT/11915DA10 6-20" ASA 15-5 mod

10227774021 MT/11999DA12 14-24" ASA 15-5 mod

10227774022 MT/11999DA13 9-18" ASA 15-5 mod

10227774023 MT/11999DA13 18-40" ASA 15-5 mod

10227774024 MT/11999DA15 0-9" ASA 15-5 mod

10227774025 MT/11999DA15 8-14" ASA 15-5 mod

10227774026 MT/11999DA15 14-44" ASA 15-5 mod

10227774027 MT/11999DA17 8-28" ASA 15-5 mod

10227774028 MT/11999DA25 17-26" ASA 15-5 mod

10227774029 MT/11999DA25 29-40" ASA 15-5 mod

10227774030 MT/11999JR01 0-8" ASA 15-5 mod

10227774031 MT/11999JR01 8-16" ASA 15-5 mod

10227774032 MT/11999JR01 16-24" ASA 15-5 mod

10227774033 MT/11999JR01 24-40" ASA 15-5 mod

10227774034 MT/11999JR01 40-60" ASA 15-5 mod

10227774035 MT/11999JR02 0-9" ASA 15-5 mod

10227774036 MT/11999JR02 9-20" ASA 15-5 mod

10227774037 MT/11999JR02 20-34" ASA 15-5 mod

10227774038 MT/11999JR03 4-12" ASA 15-5 mod

10227774039 MT/11999JR03 12-20" ASA 15-5 mod

10227774040 MT/11999JR03 20-30" ASA 15-5 mod

10227774041 MT/12000JR03 30-40" ASA 15-5 mod

10227774042 MT/12000JR04 14-24" ASA 15-5 mod

10227774043 MT/12000JR04 24-40" ASA 15-5 mod

10227774001 MT/11983SM01 0-11" ASA 10-3.3

10227774002 MT/11983SM01 19-31" ASA 10-3.3

10227774003 MT/11983SM02 9-18" ASA 10-3.3

10227774004 MT/11983SM02 18-31" ASA 10-3.3

10227774005 MT/12068SM11 9-21" ASA 10-3.3

10227774006 MT/12068SM11 21-33" ASA 10-3.3

10227774007 MT/11983SM12 7-19" ASA 10-3.3

10227774008 MT/12068SM12 19-31" ASA 10-3.3

10227774009 MT/11983SM13 0-8" ASA 10-3.3

10227774010 MT/12068SM13 19-27" ASA 10-3.3

10227774011 MT/11983SM14 0-9" ASA 10-3.3

10227774012 MT/11983SM14 9-19" ASA 10-3.3

10227774013 MT/11983SM10 0-9" ASA 10-3.3
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10227774

114-551083 Riley Pass

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10227774014 MT/12068SM10 9-21" ASA 10-3.3

10227774015 MT/12068SM19 7-22" ASA 10-3.3

10227774016 MT/11983SM23 0-8" ASA 10-3.3

10227774017 MT/11983SM23 8-20" ASA 10-3.3

10227774018 MT/11983SM23 20-28" ASA 10-3.3

10227774019 MT/11983DA04 9-29" ASA 10-3.3

10227774020 MT/11983DA10 6-20" ASA 10-3.3

10227774021 MT/11983DA12 14-24" ASA 10-3.3

10227774022 MT/11983DA13 9-18" ASA 10-3.3

10227774023 MT/11984DA13 18-40" ASA 10-3.3

10227774024 MT/11983DA15 0-9" ASA 10-3.3

10227774025 MT/11983DA15 8-14" ASA 10-3.3

10227774026 MT/11984DA15 14-44" ASA 10-3.3

10227774027 MT/11983DA17 8-28" ASA 10-3.3

10227774028 MT/11983DA25 17-26" ASA 10-3.3

10227774029 MT/11984DA25 29-40" ASA 10-3.3

10227774030 MT/11984JR01 0-8" ASA 10-3.3

10227774031 MT/12068JR01 8-16" ASA 10-3.3

10227774032 MT/11984JR01 16-24" ASA 10-3.3

10227774033 MT/11984JR01 24-40" ASA 10-3.3

10227774034 MT/11984JR01 40-60" ASA 10-3.3

10227774035 MT/12068JR02 0-9" ASA 10-3.3

10227774036 MT/11984JR02 9-20" ASA 10-3.3

10227774037 MT/11984JR02 20-34" ASA 10-3.3

10227774038 MT/11984JR03 4-12" ASA 10-3.3

10227774039 MT/11984JR03 12-20" ASA 10-3.3

10227774040 MT/11984JR03 20-30" ASA 10-3.3

10227774041 MT/11985JR03 30-40" ASA 10-3.3

10227774042 MT/11985JR04 14-24" ASA 10-3.3

10227774043 MT/11985JR04 24-40" ASA 10-3.3
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October 15, 2013

LIMS USE: FR - JEFFREY RICE

LIMS OBJECT ID: 10243013

10243013

Project:

Pace Project No.:

RE:

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

551083 Riley Pass

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
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CERTIFICATIONS

Pace Project No.:

Project:

10243013

551083 Riley Pass

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 #: MN00064
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 #: 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 #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

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

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

Pace Project No.:

Project:

10243013

551083 Riley Pass

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
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10243013

551083 Riley Pass

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

10243013001 135 SM3 0-11 EPA 6010 5 PASI-MIP

ASTM D2974 1 PASI-MGB1

EPA 6010 4 PASI-MTWT1

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 5 PASI-MTWT1

ASA 10-3.3 1 PASI-MTWT1

10243013002 135 SM3 11-20 EPA 6010 5 PASI-MIP

ASTM D2974 1 PASI-MGB1

EPA 6010 4 PASI-MTWT1

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 5 PASI-MTWT1

ASA 10-3.3 1 PASI-MTWT1

10243013003 135 SM49 0-10 EPA 6010 5 PASI-MIP

ASTM D2974 1 PASI-MGB1

EPA 6010 4 PASI-MTWT1

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 5 PASI-MTWT1

ASA 10-3.3 1 PASI-MTWT1

10243013004 135 SM49 10-22 EPA 6010 5 PASI-MIP

ASTM D2974 1 PASI-MGB1

EPA 6010 4 PASI-MTWT1

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 5 PASI-MTWT1

ASA 10-3.3 1 PASI-MTWT1

10243013005 135 SM95 0-8 EPA 6010 5 PASI-MIP

ASTM D2974 1 PASI-MGB1

EPA 6010 4 PASI-MTWT1

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 5 PASI-MTWT1

ASA 10-3.3 1 PASI-MTWT1

10243013006 135 SM95 8-24 EPA 6010 5 PASI-MIP

ASTM D2974 1 PASI-MGB1

EPA 6010 4 PASI-MTWT1

USDA 21A 1 PASI-MTCS1

ASA 15-5 mod 5 PASI-MTWT1

ASA 10-3.3 1 PASI-MTWT1
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PROJECT NARRATIVE

Pace Project No.:

Project:

10243013

551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

EPA 6010

Date: October 15, 2013

Description: 6010 MET ICP

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:
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PROJECT NARRATIVE

Pace Project No.:

Project:

10243013

551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

EPA 6010

Date: October 15, 2013

Description: Sodium Adsorption Ratio, MT

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:
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PROJECT NARRATIVE

Pace Project No.:

Project:

10243013

551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

USDA 21A

Date: October 15, 2013

Description: USDA 21A pH

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..

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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PROJECT NARRATIVE

Pace Project No.:

Project:

10243013

551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

ASA 15-5 mod

Date: October 15, 2013

Description: PSA Percent Sand,Silt,Clay

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..

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226

Page 8 of 27
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PROJECT NARRATIVE

Pace Project No.:

Project:

10243013

551083 Riley Pass

Method:

Client: Tetra Tech, Inc. - MT

ASA 10-3.3

Date: October 15, 2013

Description: ASA10-3.3 Specific Conductance

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..

Pace Analytical Services, Inc.

602 S 25th Street

Billings, MT 591014549

(406)254-7226
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10243013

551083 Riley Pass

Sample: 135 SM3 0-11 Lab ID: 10243013001 Collected: 09/11/13 09:45 Received: 09/23/13 15:30 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 15.2 mg/kg 09/30/13 18:09 7440-38-209/27/13 06:560.64 0.11 1

Cadmium 0.20 mg/kg 09/30/13 18:09 7440-43-909/27/13 06:560.096 0.048 1

Copper 10.0 mg/kg 09/30/13 18:09 7440-50-809/27/13 06:560.32 0.036 1

Lead 18.6 mg/kg 09/30/13 18:09 7439-92-109/27/13 06:560.64 0.046 1

Selenium <0.16 mg/kg 09/30/13 18:09 7782-49-209/27/13 06:560.48 0.16 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 2.8 % 09/27/13 10:010.10 0.10 1

Sodium Adsorption Ratio, MT Analytical Method: EPA 6010

Calcium saturated paste 1.5 meq/L 09/30/13 15:07 7440-70-209/30/13 13:050.50 0.25 10

Magnesium saturated paste 1.1 meq/L 09/30/13 15:07 7439-95-409/30/13 13:050.82 0.41 10

Sodium Adsorption Ratio 0.29 09/30/13 15:0709/30/13 13:050.10 0.10 10

Sodium saturated paste 0.33J meq/L 09/30/13 15:07 7440-23-509/30/13 13:050.43 0.22 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.3 Std. Units 09/27/13 11:400.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 27.50 % (w/w) 09/27/13 15:460.10 1

Percent Sand 30.00 % (w/w) 09/27/13 15:460.10 1

Percent Silt 42.50 % (w/w) 09/27/13 15:460.10 1

Texture clay loam 09/27/13 15:461

Very Fine Sand 23.3 % (w/w) 09/27/13 15:460.10 1

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.19 mmhos/cm 10/01/13 15:200.010 0.0050 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 10/15/2013 11:57 AM

Pace Analytical Services, Inc.
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10243013

551083 Riley Pass

Sample: 135 SM3 11-20 Lab ID: 10243013002 Collected: 09/11/13 09:45 Received: 09/23/13 15:30 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 19.6 mg/kg 09/30/13 18:15 7440-38-209/27/13 06:560.73 0.12 1

Cadmium 0.29 mg/kg 09/30/13 18:15 7440-43-909/27/13 06:560.11 0.055 1

Copper 12.1 mg/kg 09/30/13 18:15 7440-50-809/27/13 06:560.36 0.041 1

Lead 18.2 mg/kg 09/30/13 18:15 7439-92-109/27/13 06:560.73 0.053 1

Selenium <0.18 mg/kg 09/30/13 18:15 7782-49-209/27/13 06:560.55 0.18 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 2.1 % 09/27/13 10:010.10 0.10 1

Sodium Adsorption Ratio, MT Analytical Method: EPA 6010

Calcium saturated paste 0.79 meq/L 09/30/13 15:11 7440-70-209/30/13 13:050.50 0.25 10

Magnesium saturated paste 0.72J meq/L 09/30/13 15:11 7439-95-409/30/13 13:050.82 0.41 10

Sodium Adsorption Ratio 0.85 09/30/13 15:1109/30/13 13:050.10 0.10 10

Sodium saturated paste 0.74 meq/L 09/30/13 15:11 7440-23-509/30/13 13:050.43 0.22 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.0 Std. Units 09/27/13 11:420.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 26.25 % (w/w) 09/27/13 15:550.10 1

Percent Sand 37.50 % (w/w) 09/27/13 15:550.10 1

Percent Silt 36.25 % (w/w) 09/27/13 15:550.10 1

Texture loam 09/27/13 15:551

Very Fine Sand 32.8 % (w/w) 09/27/13 15:550.10 1

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.25 mmhos/cm 10/02/13 13:130.010 0.0050 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10243013

551083 Riley Pass

Sample: 135 SM49 0-10 Lab ID: 10243013003 Collected: 09/10/13 12:50 Received: 09/23/13 15:30 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 8.2 mg/kg 09/30/13 18:21 7440-38-209/27/13 06:560.71 0.12 1

Cadmium 0.20 mg/kg 09/30/13 18:21 7440-43-909/27/13 06:560.11 0.054 1

Copper 6.0 mg/kg 09/30/13 18:21 7440-50-809/27/13 06:560.36 0.040 1

Lead 11.0 mg/kg 09/30/13 18:21 7439-92-109/27/13 06:560.71 0.051 1

Selenium <0.18 mg/kg 09/30/13 18:21 7782-49-209/27/13 06:560.54 0.18 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 4.1 % 09/27/13 10:010.10 0.10 1

Sodium Adsorption Ratio, MT Analytical Method: EPA 6010

Calcium saturated paste 0.58 meq/L 09/30/13 15:15 7440-70-209/30/13 13:050.50 0.25 10

Magnesium saturated paste 0.65J meq/L 09/30/13 15:15 7439-95-409/30/13 13:050.82 0.41 10

Sodium Adsorption Ratio 1.9 09/30/13 15:1509/30/13 13:050.10 0.10 10

Sodium saturated paste 1.5 meq/L 09/30/13 15:15 7440-23-509/30/13 13:050.43 0.22 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.6 Std. Units 09/27/13 11:440.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 15 % (w/w) 09/27/13 16:080.10 1

Percent Sand 43.75 % (w/w) 09/27/13 16:080.10 1

Percent Silt 41.25 % (w/w) 09/27/13 16:080.10 1

Texture loam 09/27/13 16:081

Very Fine Sand 42.3 % (w/w) 09/27/13 16:080.10 1

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.41 mmhos/cm 10/01/13 15:250.010 0.0050 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10243013

551083 Riley Pass

Sample: 135 SM49 10-22 Lab ID: 10243013004 Collected: 09/10/13 12:50 Received: 09/23/13 15:30 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 12.6 mg/kg 09/30/13 18:27 7440-38-209/27/13 06:560.89 0.15 1

Cadmium 0.20 mg/kg 09/30/13 18:27 7440-43-909/27/13 06:560.13 0.067 1

Copper 7.0 mg/kg 09/30/13 18:27 7440-50-809/27/13 06:560.45 0.050 1

Lead 12.6 mg/kg 09/30/13 18:27 7439-92-109/27/13 06:560.89 0.064 1

Selenium 0.49J mg/kg 09/30/13 18:27 7782-49-209/27/13 06:560.67 0.22 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 1.5 % 09/27/13 10:010.10 0.10 1

Sodium Adsorption Ratio, MT Analytical Method: EPA 6010

Calcium saturated paste 10.4 meq/L 09/30/13 15:43 7440-70-209/30/13 13:055.0 2.5 100

Magnesium saturated paste 24.1 meq/L 09/30/13 15:43 7439-95-409/30/13 13:058.2 4.1 100

Sodium Adsorption Ratio 12.0 09/30/13 15:4309/30/13 13:051.0 1.0 100

Sodium saturated paste 50.0 meq/L 09/30/13 15:43 7440-23-509/30/13 13:054.3 2.2 100

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.2 Std. Units 09/27/13 11:450.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 20 % (w/w) 09/27/13 16:150.10 1

Percent Sand 57.5 % (w/w) 09/27/13 16:150.10 1

Percent Silt 22.5 % (w/w) 09/27/13 16:150.10 1

Texture sandy
clay loam

09/27/13 16:151

Very Fine Sand 45.3 % (w/w) 09/27/13 16:150.10 1

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.63 mmhos/cm 10/01/13 15:260.010 0.0050 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10243013

551083 Riley Pass

Sample: 135 SM95 0-8 Lab ID: 10243013005 Collected: 09/12/13 13:15 Received: 09/23/13 15:30 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 10.4 mg/kg 09/30/13 18:33 7440-38-209/27/13 06:560.77 0.13 1

Cadmium 0.14 mg/kg 09/30/13 18:33 7440-43-909/27/13 06:560.12 0.058 1

Copper 4.6 mg/kg 09/30/13 18:33 7440-50-809/27/13 06:560.39 0.043 1

Lead 10.3 mg/kg 09/30/13 18:33 7439-92-109/27/13 06:560.77 0.056 1

Selenium <0.19 mg/kg 09/30/13 18:33 7782-49-209/27/13 06:560.58 0.19 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 2.0 % 09/27/13 10:010.10 0.10 1

Sodium Adsorption Ratio, MT Analytical Method: EPA 6010

Calcium saturated paste 0.82 meq/L 09/30/13 15:35 7440-70-209/30/13 13:050.50 0.25 10

Magnesium saturated paste 0.49J meq/L 09/30/13 15:35 7439-95-409/30/13 13:050.82 0.41 10

Sodium Adsorption Ratio 0.34 09/30/13 15:3509/30/13 13:050.10 0.10 10

Sodium saturated paste 0.27J meq/L 09/30/13 15:35 7440-23-509/30/13 13:050.43 0.22 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 7.3 Std. Units 09/27/13 11:470.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 12.5 % (w/w) 09/27/13 16:130.10 1

Percent Sand 65 % (w/w) 09/27/13 16:130.10 1

Percent Silt 22.5 % (w/w) 09/27/13 16:130.10 1

Texture sandy
loam

09/27/13 16:131

Very Fine Sand 45.5 % (w/w) 09/27/13 16:130.10 1

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.18 mmhos/cm 10/01/13 15:290.010 0.0050 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10243013

551083 Riley Pass

Sample: 135 SM95 8-24 Lab ID: 10243013006 Collected: 09/12/13 13:15 Received: 09/23/13 15:30 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Arsenic 11.2 mg/kg 09/30/13 18:39 7440-38-209/27/13 06:560.73 0.12 1

Cadmium 0.13 mg/kg 09/30/13 18:39 7440-43-909/27/13 06:560.11 0.055 1

Copper 4.6 mg/kg 09/30/13 18:39 7440-50-809/27/13 06:560.37 0.041 1

Lead 10.7 mg/kg 09/30/13 18:39 7439-92-109/27/13 06:560.73 0.053 1

Selenium <0.18 mg/kg 09/30/13 18:39 7782-49-209/27/13 06:560.55 0.18 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 1.2 % 09/27/13 10:010.10 0.10 1

Sodium Adsorption Ratio, MT Analytical Method: EPA 6010

Calcium saturated paste 1.0 meq/L 09/30/13 15:39 7440-70-209/30/13 13:050.50 0.25 10

Magnesium saturated paste 0.67J meq/L 09/30/13 15:39 7439-95-409/30/13 13:050.82 0.41 10

Sodium Adsorption Ratio 0.68 09/30/13 15:3909/30/13 13:050.10 0.10 10

Sodium saturated paste 0.63 meq/L 09/30/13 15:39 7440-23-509/30/13 13:050.43 0.22 10

USDA 21A pH Analytical Method: USDA 21A

pH, Saturated Paste 8.1 Std. Units 09/27/13 11:490.10 0.050 1

PSA Percent Sand,Silt,Clay Analytical Method: ASA 15-5 mod

Percent Clay 12.5 % (w/w) 09/27/13 16:190.10 1

Percent Sand 70 % (w/w) 09/27/13 16:190.10 1

Percent Silt 17.5 % (w/w) 09/27/13 16:190.10 1

Texture sandy
loam

09/27/13 16:191

Very Fine Sand 45.8 % (w/w) 09/27/13 16:190.10 1

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.27 mmhos/cm 10/02/13 13:160.010 0.0050 1
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10243013

551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MPRP/42105

EPA 3050

EPA 6010

6010 MET

Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1533759

Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

Matrix: Solid

Analyzed

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

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1533760LABORATORY CONTROL SAMPLE:

LCSSpike

Arsenic mg/kg 33.841.3 82 80-120

Cadmium mg/kg 36.141.3 87 80-120

Copper mg/kg 39.241.3 95 80-120

Lead mg/kg 35.641.3 86 80-120

Selenium mg/kg 38.041.3 92 80-120

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

1533761MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

10242979004

1533762

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Arsenic mg/kg 46.7 100 75-12599 11 3053.13.5 50.2 56.0

Cadmium mg/kg 46.7 99 75-125100 14 3053.1ND 46.0 52.9

Copper mg/kg 46.7 106 75-125105 11 3053.15.3 54.7 61.2

Lead mg/kg 46.7 97 75-12597 11 3053.15.4 50.8 57.0

Selenium mg/kg 46.7 96 75-12592 9 3053.1ND 44.6 48.9

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10243013

551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MPRP/42121

ASTM D2974

ASTM D2974

Dry Weight/Percent Moisture

Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10243013001

1534412SAMPLE DUPLICATE:

Percent Moisture % 2.8 .3 302.8

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10243063001

1534413SAMPLE DUPLICATE:

Percent Moisture % 2.2 .5 302.2
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10243013

551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/13811

USDA 21A

USDA 21A

USDA 21A pH saturated paste

Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1536824LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1536825

pH, Saturated Paste Std. Units 8.07.7 105 95-1051058.0 .2 20
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10243013

551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/13794

ASA 15-5 mod

ASA 15-5 mod

PSA Percent Soil,Silt,Clay

Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10243013002

1535984SAMPLE DUPLICATE:

Percent Clay % (w/w) 26.25 2026.25

Percent Sand % (w/w) 37.5 2037.50

Percent Silt % (w/w) 36.25 2036.25

Texture loamloam

Very Fine Sand % (w/w) 28.532.8
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10243013

551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/13788

ASA 10-3.3

ASA 10-3.3

ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10243013001, 10243013003, 10243013004, 10243013005

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1535604

Associated Lab Samples: 10243013001, 10243013003, 10243013004, 10243013005

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 10/01/13 15:17

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1535605LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1535606

Sp.Conductance Saturated Paste mmhos/cm 1.61.4 114 68-1321141.6 .2 20
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10243013

551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MT/13902

ASA 10-3.3

ASA 10-3.3

ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10243013002, 10243013006

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1541786

Associated Lab Samples: 10243013002, 10243013006

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 10/02/13 13:07

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1541787LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1541798

Sp.Conductance Saturated Paste mmhos/cm 1.51.4 110 68-1321161.6 5 20
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10243013

551083 Riley Pass

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MTPR/2749

EPA 6010

EPA 6010

Sodium Adsorption Ratio, SAR

Associated Lab Samples: 10243013001, 10243013002, 10243013003, 10243013004, 10243013005, 10243013006

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1539145LABORATORY CONTROL SAMPLE:

LCSSpike

Calcium saturated paste meq/L 6.88.3 82 64-136

Magnesium saturated paste meq/L 1.61.9 88 57-143

Sodium Adsorption Ratio 1.31.6 79 75-125

Sodium saturated paste meq/L 2.63.8 68 61-139

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10243013004

1539153SAMPLE DUPLICATE:

Calcium saturated paste meq/L 10.5 .7 3010.4

Magnesium saturated paste meq/L 24.2 .1 3024.1

Sodium Adsorption Ratio 12.0 .1 3012.0

Sodium saturated paste meq/L 50.0 0 3050.0
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QUALIFIERS

Pace Project No.:

Project:

10243013

551083 Riley Pass

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

Pace Analytical Services - MinneapolisPASI-M

Pace Analytical Services - MontanaPASI-MT
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10243013

551083 Riley Pass

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10243013001 MPRP/42105 ICP/17683135 SM3 0-11 EPA 3050 EPA 6010

10243013002 MPRP/42105 ICP/17683135 SM3 11-20 EPA 3050 EPA 6010

10243013003 MPRP/42105 ICP/17683135 SM49 0-10 EPA 3050 EPA 6010

10243013004 MPRP/42105 ICP/17683135 SM49 10-22 EPA 3050 EPA 6010

10243013005 MPRP/42105 ICP/17683135 SM95 0-8 EPA 3050 EPA 6010

10243013006 MPRP/42105 ICP/17683135 SM95 8-24 EPA 3050 EPA 6010

10243013001 MPRP/42121135 SM3 0-11 ASTM D2974

10243013002 MPRP/42121135 SM3 11-20 ASTM D2974

10243013003 MPRP/42121135 SM49 0-10 ASTM D2974

10243013004 MPRP/42121135 SM49 10-22 ASTM D2974

10243013005 MPRP/42121135 SM95 0-8 ASTM D2974

10243013006 MPRP/42121135 SM95 8-24 ASTM D2974

10243013001 MTPR/2749 MT/13848135 SM3 0-11 EPA 6010 EPA 6010

10243013002 MTPR/2749 MT/13848135 SM3 11-20 EPA 6010 EPA 6010

10243013003 MTPR/2749 MT/13848135 SM49 0-10 EPA 6010 EPA 6010

10243013004 MTPR/2749 MT/13848135 SM49 10-22 EPA 6010 EPA 6010

10243013005 MTPR/2749 MT/13848135 SM95 0-8 EPA 6010 EPA 6010

10243013006 MTPR/2749 MT/13848135 SM95 8-24 EPA 6010 EPA 6010

10243013001 MT/13811135 SM3 0-11 USDA 21A

10243013002 MT/13811135 SM3 11-20 USDA 21A

10243013003 MT/13811135 SM49 0-10 USDA 21A

10243013004 MT/13811135 SM49 10-22 USDA 21A

10243013005 MT/13811135 SM95 0-8 USDA 21A

10243013006 MT/13811135 SM95 8-24 USDA 21A

10243013001 MT/13794135 SM3 0-11 ASA 15-5 mod

10243013002 MT/13794135 SM3 11-20 ASA 15-5 mod

10243013003 MT/13794135 SM49 0-10 ASA 15-5 mod

10243013004 MT/13794135 SM49 10-22 ASA 15-5 mod

10243013005 MT/13794135 SM95 0-8 ASA 15-5 mod

10243013006 MT/13794135 SM95 8-24 ASA 15-5 mod

10243013001 MT/13788135 SM3 0-11 ASA 10-3.3

10243013002 MT/13902135 SM3 11-20 ASA 10-3.3

10243013003 MT/13788135 SM49 0-10 ASA 10-3.3

10243013004 MT/13788135 SM49 10-22 ASA 10-3.3

10243013005 MT/13788135 SM95 0-8 ASA 10-3.3

10243013006 MT/13902135 SM95 8-24 ASA 10-3.3
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