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Kanab Creek and 27.4 to greater than 28.5 feet below the surface on the terrace and alluvial fans
east of Kanab Creek. Rooting depths range from 2.5 to 4.5 feet below the surface for common
root densities (very fine, fine, medium, and coarse roots). Error! Reference source not found.
shows the relationship between rooting depths, soil redox mottles, soil pH, and groundwater
depths.

A summary of groundwater monitoring data from the North Private Lease area is provided in
Tables B-2a and B-2b in appendix B. These tables include information on: depth to
groundwater; groundwater quality; and surface-water quality information. Additionally, Figure 2
shows the relationship between rooting depths, soil redox mottles, soil pH, and groundwater
depths. The figure shows the observed plant rooting depths within the alluvial soil map units on
the terrace remnants, or those areas outside the deeply incised channels (see Hydrology Map 5),
are much shallower (closer to the surface) than the ground water levels. Groundwater depths
range from approximately 12.6 to 23.5 feet below the soil surface on the terrace west of Kanab
Creek and 27.4 to greater than 28.5 feet below the surface on the terrace and alluvial fans east of
Kanab Creek. Rooting depths range from 2.5 to 4.5 feet below the surface for common root
densities (very fine, fine, medium, and coarse roots). Accordingly, Figure 2 provides insights
regarding the presence and absence of subirrigation in the North Private Lease study area. For
example, the depths to groundwater in all areas drilled and sampled on the terrace remnants were
much deeper than the functional rooting zones of the plant species present (sample sites: NPL-1,
NPL-2, NPL-3, NPL-6, NPL-7, NPL-8, NPL-9, NPL-10, NPL-11, NPL-12). This suggests that
subirrigation is not occurring in these upland areas. In the areas where the rooting zones were
much closer to groundwater (NPL-4, NPL-5), subirrigation is likely influencing the vegetation
composition and productivity.

Examples of subirrigation conditions were found at NLP-4 and NLP-5 which are located on the
stream terraces within the deeply incised channel of Kanab Creek. NLP-4 is located at the
interface between the active floodplain and stream terrace. The surface elevation of NLP-4 is
closest to the elevation of Kanab Creek of any of the piezometer locations. The overlapping
relationship between the rooting depth, soil redox mottles, and the groundwater is an example of
subirrigated conditions. NLP-5 is located higher on the stream terrace and the plant community
is more upland compared to NLP-4. The relationship between rooting depth and measured
groundwater depth at NLP-5 indicates that subirrigation may be an intermittent condition.
Subirrigation at NLP-5 may only occur during periods of above normal flow in Kanab Creek.

Soil redox mottles are a redoximorphic (redox) soil feature that form under anaerobic conditions
when the soil is saturated. "Iron released from minerals coats soil particles with a thin oxide-
coating," as part of the reduction process (Fletcher 2014). The basic requirements for the
reduction process are an absence of oxygen caused by saturated soil conditions and temperatures
above biological zero (41 F°), and organic matter. Once soil redox mottles form they can persist
for "1,000's of years (Whitehead 2000)." Redox mottles that formed in conditions unrelated to
the present moisture regime are considered relic (Veneman et. al. 1998). Redox mottles
identified at locations on the upper terrace remnants are likely the result of relic soil conditions
when the water table was much higher than current conditions, prior to the down cutting of
Kanab Creek.

In summary, as indicated by the plant species present, root zone depths and their proximity to
surface and ground-waters, subirrigation is likely occurring only within the incised channels of
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the study area and not on the upper terrace remnants. In other words, subirrigation within the
North Private Lease is limited to active floodplain and stream terrace areas shown in soil map
unit J, Soils Map 6.
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* Descriptions of groundwater depth ranges (maximum and minimum depths) were too long to fit in cells: NLP-3 (27,6-28.0 feet); NLP-10 (23.6-
23.7 feet), NLP-12 (16.4-16.9 feet).
** NLP-4 depth range is 6.9-7.6 feet.
1. The Utah DOGM limit for Good soil pH is 8,2 (Utah DOGM 2005).
2. Groundwater depth range based on measured maxium and minimum depths.
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Figure 2. Comparison of rooting depth (common density), zone of soil mottle, and measured
groundwater depth. Illustrated depths are not to scale and are shown for relative
comparisons. Piezometer locations (NLP-1, NLP-2, etc.) and soil profile identification
(12AS020, 12AAS018, etc.) are listed at the top of each column. Locations are shown in
Hydrology Map 3.
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321.250. Documentation, based on representative sampling, that areas identified under R645-
302-321 are, or are not, flood irrigable, based on streamflow, water quality, water yield, soil
measurements, and topographic characteristics.

Flood Irrigation Potential

The potential for flood irrigation is limited by available water for irrigation, carbonatic soils,
physiography, and slope. Soils Map 7 shows the slope ranges within the North Private Lease.
Slopes in excess of 3 percent are less suitable for flood irrigation due to the increased potential
for soil erosion.

It should be noted that historic and ongoing erosion of the relatively flat land adjacent to Kanab
Creek and its tributaries is substantial and has been an ongoing problem for agriculture in the
area. There is evidence of recent and historic efforts to control erosion along the incised stream
channels through the use of all manner of rip-rap (including old vehicles, household items,
woody debris, etc.)

Hydrology Map 7 shows the areas where irrigation water has been allocated based on
information obtained from the Hydrographic Survey Maps (Area 85) on file with the Utah State
Division of  Water Rights. These maps are  available on-line at:
http://www.waterrights.utah.gov/adjdinfo/hydromap.asp?

Information on streamflow, water quality, and water yield is provided in Table 2a and Table 2b.
Table 2a includes information on depths to water measured in wells in the shallow alluvial
groundwater system, surface water discharge rates in Kanab Creek and its tributaries, and
groundwater discharge rates from springs and seeps. Water quality information for
groundwaters and surface waters is provided in Table B-2a and Table B-2b in appendix B.
Additional information regarding streamflow, water quality, and water yield is available on-line
at the Utah Division of Oil, Gas and Mining Coal Water Quality Database at:
http://linux1.ogm.utah.gov/cgi-bin/appx-ogm.cgi.

The quality of the groundwater in the shallow alluvial groundwater system in the North Private
Lease area is mostly poor with TDS concentrations exceeding the State of Utah irrigation
standard of 1,200 mg/L in most locations.

It should be noted that all waters of the State of Utah in the North Private Lease and adjacent
areas have been fully appropriated. Based on information obtained from the Utah Division of
Water Rights, Adjudication Area 85 (Kanab Creek and Johnson Creek areas) is closed to further
water appropriations.

Groundwater and surface-water monitoring data from the greater Alton Amphitheater area
support the conclusion that appreciable additional water beyond that currently being used is not
available for flood irrigation or subirrigation activities within the North Private Lease area (see
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Table B-2a and also information from the Utah Division of Oil, Gas and Mining Coal Water
Quality Database). During the irrigation season, most of the water flowing in Kanab Creek is
diverted into existing irrigation systems several miles upstream of the North Private Lease area.
Most or all of the remaining surface water present in Kanab Creek downstream of the North
Private Lease area is commonly diverted for irrigation use at diversions located approximately
1.5 miles south of the North Private Lease areca. As a result of these diversions, during typical
water years, there is commonly very little water (<0.1 cfs) remaining in the stream below these
diversions during the irrigation season. There are no irrigation diversions further south on
Kanab Creek for a distance of about 24 miles (a situation likely due primarily to a lack of
available surface water).

The hydrologic monitoring data indicate that the alluvial groundwater systems present within
and adjacent to the North Private Lease area do not contribute to the essential hydrologic
function of agricultural lands within the North Private Lease area. No irrigation wells are
present in the shallow alluvial groundwater system within the North Private Lease area.

Waters that are currently or have historically been utilized for irrigation of lands within the
North Private Lease area have been derived from the Kanab Creek surface-water system. The
surface-water diversions to the existing and historic irrigation systems are located up-stream of
the North Private Lease area. The depths to water in the shallow groundwater systems within
agricultural areas in the North Private Lease area are too deep to facilitate subirrigation of
agricultural vegetation within the area. Additionally, the water quality of shallow groundwaters
in much of the North Private Lease area is poor (Table B-2a, Table B-2b in appendix B), which
would likely limit its usefulness for flood irrigation and/or subirrigation even if it were
accessible for use.

As indicated in the OSM (1983) guidelines:

Schmidt (1980) identified the major irrigation practice in southern Utah to be diversion
of streams heading on high plateaus. Hay is the dominant irrigated crop. (Appendix B,

page 36).

Valleys in the study area are generally entrenched, often as much as 40 feet.
Subirrigated meadows are limited and are usually located close to bedrock springs.
Prior to entrenchment of the valleys, subirrigated meadows existed along many of the
stream courses, but ground water was drained from these areas when gullying began.
Sagebrush is the dominant vegetation on the valley flats, and, although contributing
somewhat more forage than the upland pinyon-juniper vegetation, sagebrush areas are
not considered especially productive land for grazing. (Appendix D, page 4).

The characteristics that impart agricultural importance to those lands in potential AVF areas in
the North Private Lease area that are agriculturally important include:
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1) the existence of relatively flat lands situated on the broad Kanab Creek terrace
deposit, and

2) the availability of limited quantities of surface waters that are diverted from Kanab
Creek considerable distances above the North Private Lease area.

Consequently, there is essentially no potential for mining-related activities to affect the water
supply of any potential AVF areas in the North Private Lease area. Also, because it is possible
to successfully restore the flat land surface and associated soils during reclamation, the potential
for mining-related activities to cause material damage to the land resource within potential AVF
areas is very low. In other words, proposed mining operations in the North Private Lease area
will not cause damage to the water source of any identified alluvial valley floors in the North
Private Lease.
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321.260. Analysis of a series of aerial photographs, including color infrared imagery flown
at a time of year to show any late summer and fall differences between upland and valley floor
vegetative growth and of a scale adequate for reconnaissance identification of areas that may
be alluvial valley floors.

Color and Infrared Aerial Photographs

One geologic/hydrologic criterion used for identification of an AVF is the presence of
groundwater that is sufficient for subirrigation in agricultural activities. Biologists often
characterize the plant communities in the study area to help make such determinations. For
example, the presence of phreatophytes, hydrophytes or riparian vegetation suggests the
existence of subirrigation. Plants that are subirrigated are in areas where the water is recharged
more by groundwater rather than being dependent on infiltration by recent precipitation events,
surface runoff or snowmelt. Subirrigated plants usually have water available to them throughout
the entire growing season and do not experience as much water-related stress as other upland
plants late in the growing season.

With that in mind, standard color aerial photographs can provide indications or changes in
vegetation types. Color aerial photographs of the study area during the growing season show
differences in the vegetation and suggest some areas may have more soil moisture than other
areas. For example, Vegetation Map 1 clearly shows the wetlands in the drainages and the
irrigated croplands and pastures by the darker colors. Note that the west center-pivot field
outside the study area appears to be irrigated and has crops actively growing, whereas the east
center-pivot seems to be dry (unirrigated) at least when this photograph was taken. As indicated
by the color changes, one can also observe which pastures appear to have greater soil moisture,
or possibly more total living cover than other fields. A review of historical color imagery from
map programs such as Google™ Earth also provided validation to similar water requirement
information of the study area.

Color infrared (CIR) aerial photographs can also provide valuable information for the
determination of subirrigated areas and evidence for the existence of potential alluvial valley
floors. Furthermore, a series of CIR photographs taken at different times of the year can be
helpful to determine changes in vegetation types as well as changes in growing patterns. For
example, if the photographs are taken late in the growing season and water from precipitation
events such as surface runoff and snowmelt has been depleted, high reflectivity shown in these
photographs suggest more water in the leaves which is a function of the water available to the
rooting systems. This is often a characteristic of subirrigated areas and provides valid reasons
for field reconnaissance visits for identification of evidence in the determination of alluvial
valley floors. That said, visiting the study site late in the growing season to identify those plant
communities that remain green and vigorous and have faded in color or become dormant, along
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with identification of the plant species present in them, is similar to using CIR to make such
determinations.

Available CIR photographs were reviewed to provide information about the presence of
subirrigation in the North Private Lease study area. One CIR (Vegetation Map 3; photograph
dated June 22, 2011) shows changes in reflectivity by the different shades of red. As mentioned,
high reflectivity is a function of the water content in the leaves which also means that water is
available to the root systems. Because this image was taken relatively close to the beginning of
the growing season, there is probably a greater amount of soil moisture available to all plant
communities due to the winter recharge period. It appears in this photograph that the center-
pivot in the study area had not yet begun to irrigate for the season -- or perhaps had been left
fallow for that year. The summer CIR images (Vegetation Map 4; photograph dated August 7,
2009 and Vegetation Map 5; photograph dated August 19, 2006) clearly show the wettest areas
during the mid-growing season. These images show more water available in the irrigated
pastures, the drainage wetlands, and in a few pastures south of the center-pivot. The late-fall
CIR (Vegetation Map 6; November 2, 2007) suggests some moisture remains in the irrigated
croplands, fields and drainages, but not as much in those pastures south of the center-pivot
mentioned above. Follow up biological and soil field investigations as well as piezometric data
(depth to shallow alluvial groundwater; Table B-2a in appendix B) confirm that those areas are
probably not subirrigated.
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Summary

321.300. Based on the investigations conducted under R645-302-321.200, the Division will
make a determination of the extent of any alluvial valley floors within the study area and
whether any stream in the study area may be excluded from further consideration as lying
within an alluvial valley floor. The Division will determine that an alluvial valley floor exists if
it finds that:

321.310. Unconsolidated streamlaid deposits holding streams are present

The information presented in this field investigation indicates that stream laid deposits holding
streams are apparently present within certain portions of the North Private Lease area (see
Hydrology Maps 4 and 5) .

321.320. There is sufficient water to support agricultural activities as evidenced by:

The information presented in this field investigation indicates that there is likely not sufficient
water availability to support agricultural activities in portions of the North Private Lease area
beyond those areas that are currently being irrigated (note that current irrigation operations in
the North Private Lease area are performed using an efficient sprinkler system that is likely
much more efficient than flood irrigation techniques.) The Kanab Creek and Johnson Creek
adjudication area (85) is closed to new appropriations by the Utah Division of Water Rights.
Historic water monitoring data demonstrate that during most years most or all of the surface
water in Kanab Creek is diverted for existing use in the vicinity of Alton, Utah. Kanab Creek
downstream of the existing diversions near Alton, Utah commonly has very little discharge
during the irrigation season. The conclusion that there is not sufficient water is supported by the
fact that areas south of the Farm Road have not been historically flood irrigated even though
substantial agricultural activities have been continuously occurring in adjacent lands for more
than 50 years. (see attached statement by Raymond Heaton)

321.321. The existence of flood irrigation in the area in question or its historical use;

Available information (Utah Division of Water Rights Hydrographic Survey Maps for Area 85
and statement from Raymond Heaton) indicates that flood irrigation has not occurred south of
the Farm Road. Reportedly, attempts were made to irrigate lands east of Kanab Creek more
than 50 years ago. However, these attempts were abandoned and the area now consists of
unirrigated pasture lands. As indicated in the 1983 OSM study guide:
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Data concerning the success of presently abandoned irrigation structures is also helpful
in assessing capability. Administrative decisions to date show a clear pattern of rejecting
capability where abandoned irrigation systems clearly failed due to lack of water or poor
quality water or soils. (Chapter II, page 17)

As indicated in Soils Map 5, portions of the North Private Lease area north of the Farm Road
were historically flood irrigated.

321.322. The capability of an area to be flood irrigated, based on streamflow water yield,
soils, water quality, and topography, or,

Information provided in this field investigation indicates that certain lands within the North
Private Lease area are probably not capable of being successfully flood irrigated based on
several considerations including the lack of available surface water in Kanab Creek, specific
soils characteristics, and topographic characteristics.

321.323. Subirrigation of the lands in question, derived from the groundwater system of the
valley floor.

The information presented in this field investigation indicates that subirrigation of the stream-
laid deposits (with the exception of the narrow, deeply incised stream channels immediately
adjacent to Kanab Creek and the middle tributary) is apparently not occurring. The lack of
subirrigation on the farmable areas is because the depth to water in the shallow alluvial
groundwater system in the North Private Lease area is greater than the rooting depth of the
vegetation.

AVF Map 2 illustrates the area within the North Private Lease evaluation area that meets the
regulatory criteria for an alluvial valley floor.
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Supplemental Alluvial Valley Floor Guidelines &

Supporting Documents

Information regarding exemption for disturbance of small acreage

The following guidance regarding the exemptions from the mining prohibition and allowing
mining in certain alluvial valley floors is provided in the 1983 OSM investigation guidelines as
follows:

The significance of alluvial valley floors to farming operations is a critical aspect of the
regulatory process because the SMCRA exempts certain portions of an alluvial valley
floor from the mining prohibition and hydrologic protection provisions of Section 510(b)
(3) (A) and (B). The basis for these exemptions is that some land can be removed from
agricultural production without adversely affecting agricultural operations.

Undeveloped rangeland that is determined to be insignificant to a farming operation is
one exemption, the other exemption allows disruption of a small acreage of a significant
alluvial valley floor. It is suggested that the alluvial valley floors be assumed to be either
significant or insignificant in the manner outlined below. With this basis, a regulatory
decision focuses on the area that can be disrupted while creating only a negligible impact
on a ranching operation.

Alluvial valley floors having only the capability to be surface irrigated can be assumed to
be insignificant and need not be evaluated further. All alluvial valley floors which are
currently* flood irrigated or subirrigated are assumed to be significant. For these
significant valleys, the central question to be addressed is: What constitutes and
insignificant acreage whose loss would have a negligible impact on the particular

ranching or farming operation?

Negligible impact is based on the relative importance of vegetation and water of the
alluvial valley floor to the individual farm’s production. Some loss in production is
acceptable, and the issue concerns the point at which losses cease to be negligible.

*Currently, in this context, means the most developed level of irrigation in use on or after
August 3, 1977.

Identification of alluvial valleys does not imply prohibition from mining. Irrigated areas
would have to be evaluated as to the amount of acreage that could be removed from
production and still have only a negligible impact on a particular farm’s operation.
(Appendix D, page 11)
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Stream vallevs which do not have anv agricultural importance or whose importance is
not related to the greater water availability of the valleys are not alluvial valley floors.
(Chapter 11, page 1)

Potential for reclamation of Alluvial Valley Floors

Because there is no subirrigation within the farmable terrace area, and because the supply of
water to the potential AVF is derived exclusively of Kanab Creek surface waters that are
diverted several miles upstream of the North Private Lease area, there is no reasonable potential
for mining activities to materially damage the water supply to any designated AVFs in the area.
For this reason, it is anticipated that reclamation of any designated alluvial valley floors would
be possible. As indicated in the 1983 OSM guidelines surface-water irrigated valleys or valleys
with the capability to be surface-water irrigated are the easiest to reclaim:

e Subirrigated valleys.—These valleys support either rangeland important to a grazing
operation or a cropped area. Subirrigated valleys pose the greatest problems for
reclamation plan development because of the need to reestablish an alluvial aquifer
with adequate water quantity and quality to support the kinds of vegetation which
existed before mining.

e Surface-water irrigated valleys.—These valleys will be part of an existing agricultural
operation, and reclamation will focus on restoring the irrigated land use. Such
reclamation involves restoration of the stable stream channels, land surfaces, and
suitable soils. This kind of reclamation is generally considered easier than restoration
of subirrigation.

e Valleys with the capability to be surface-water irrigated.—These valleys, not now in
any “developed” agricultural use, are the easiest to reclaim. The goal of reclamation
in such valleys is to restore the physical characteristics which give the valley its
capability to be surface-water irrigated. In other words, the stream channel, valley
topography, and soils must be restored to their premining condition. (Appendix E,

page 2)



April 23, 2014

Dear Larry,

As pertaining to our conversation of the flood irrigation in the valley, I know of no
flood irrigation that took place below south of the farm road, (we call it the lane
going to the east bench). I have been the president of the irrigation co for many
years and have researched the old records of water usage and maps of old ditches
before my time and have not found evidence of the ditch system going that far
south. There was some flood irrigation on the fields north of the farm road but
those supply ditches came to the fields 2 mile to the north.

Sincerely
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Hydrology Data Summary & Well Information



Appendix B

Table B-1. Hydrologic monitoring site details.

Hydrology Information

Monitoring site Location UTM NAD27 Elevation Geologic Formation
East (meters) North (meters) feet

Surface Water
SW-1A 370905 4144264 7005 Quaternary Alluvium
SW-1 370400 4143450 6925 Quaternary Alluvium
Kanab Creek at C.R. 370208 4142177 6845 Quaternary Alluvium
SW-3 369916 4141454 6800 Quaternary Alluvium
SW-11 370072 4142323 6845 Quaternary Alluvium
RSD-1 369521 4144161 7005 Quaternary Alluvium
Knob Wash 370261 4144383 7000 Quaternary Alluvium

Springs
Coyote Seep 370040 4143054 6900 Quaternary Alluvium
SP7-1 370975 4144444 7045 Quaternary Alluvium
Knob Spring 370261 4144383 7000 Quaternary Alluvium

Wells

Alluvial groundwater system
Y-103 (A6) 370158 4143039 6921.75 Quaternary Alluvium
NLP-1 369942 4143256 6920.23 Quaternary Alluvium
NLP-2 369867 4143044 6910.39 Quaternary Alluvium
NLP-3 370357 4142946 6917.98 Quaternary Alluvium
NLP-4 370156 4142838 6871.86 Quaternary Alluvium
NLP-5 370327 4143385 6921.45 Quaternary Alluvium
NLP-6 370322 4143649 6957.29 Quaternary Alluvium
NLP-7 369961 4143728 6946.76 Quaternary Alluvium
NLP-8 370285 4144121 6980.54 Quaternary Alluvium
NLP-9 369751 4143874 6951.01 Quaternary Alluvium
NLP-10 369936 4142855 6902.62 Quaternary Alluvium
NLP-11 370250 4142273 6862.71 Quaternary Alluvium
NLP-12 370047 4142287 6848.57 Quaternary Alluvium

Smirl Coal Seam
Y-70 (PDH7) 369991 4142830 6902.8 Smirl Coal Seam




Appendix B Hydrology Information

Table B-2a Hydrologic data for the North Private Lease area.
Petersen Hydrologic, LLC

Includes selected data from Petersen Hydrologic, LLC monitoring in the Alton Coal Tract area 2005-2014 (Petersen) and selected datz
provided by the Utah Division of Oil, Gas and Mining from Utah International permit application 1986-1988 (Ull).

Discharge Depth T pH Sp.Cond. D.O. O&G Turh. TDS TSS  Set.Sol. T.hard. acidty T.ak  Ca(d) Mg(d) Nafd) K(d) HCO3 CO3 SO4 Cl  cations anions bal
Maonitoring Site DATE Datasource  gpm  mevwq *C S.U. WS/em Lng/L mg_!L NTU rgg_fL mg/L  mi/L mg/L  mg/L milecs mgfl  mg/L mg/lL mg/l mploco mglacs mg/L mg/L meq/L meq/L % diff.

Surface Waters

SW-1 6/23/1986 ull 0.32 140 795 1390 8.2

SW-1 8/7/1986 ull 0.23 200 795 1490 9.4

SW-1 8/28/1986 ult 0.52 20.0 805 1080 7.2

SW-1 9/28/1986 Uil 1.1 7.5 810 1335 9.3

SW-1 10/24/1986 ull 0.61 125 805 1550 83

SW-1 11/12/1986 1] 1.3 25 805 1280 10.2

SW-1 12/4/1986 ull 4.3 20 795 760 10.3

SW-1 4/16/1987 il 4.5 199 81 565 9.4

SW-1 5/12/1987 ull 0.91 140 805 1725  14.0

SW-1 6/4/1987 ull 0.51 238 815 1360 6.9

SW-1 7/1/1987 ul 45 252 825 1320 8.4

SW-1 8/3/1987 ull 117 184 81 1320 63

SW-1 9/4/1987 Uil 144 112 805 1415 83 <1 1050 a4 <0.1 867 430 114 142 33 5 430 <5 416 18 2.96
SW-1 10/26/1987 ui 206 189 7.9 1260 7

SW-1 11/13/1987 uil 390 75 8 1510 113

SW-1 12/8/1987 ull 449 2 67 950 138 <1 554 68 <01 575 376 89 86 9 3 376 <5 150 8 4.63
SW-1 1/15/1988 ull 3460 0o 79 735 103

SW-1 2/20/1988 il 3190 39 7.8 770 8.4

SW-1 3/17/1988 ull 3280 15 7.8 920 9.8 <1 600 118 010 470 343 78 67 9 2 343 <5 181 7 4.93
SW-1 5/27/2005  Petersen 1830 219 8.2 813 721 <2, 579 578 519 <5 303 724 821 104 233 365 <5. 170 6 10.9 9.7 5.8
SW-1 9/25/2005  Petersen 161 122 79 1962 758 <2. 421 1293 <1 1023 500 146 160 379 3.78 610 <5 521 14 222 212 22
SW-1 11/3/2005  Petersen 893 84 824 1551 809 <2. 251 1085 <1 870 460 124 136 274 546 561 <5 453 14 187 19 0.8
SW-1 3/31/2006  Petersen 2770 10 889 846 832 <2. 241 530 04 482 353 772 702 931 265 417 11 154 7 101 105 1.8
SW-1 5/30/2006  Petersen 158 19.2 853 1544 722 <2. 647 815 8 <1 877 427 104 150 35 427 521 <5. 485 19 192 192 0
SW-1 9/7/2006  Petersen 115 14.3 844 1579 793 <2, 121 1292 21 <1 997 445 1218 168.37 4632 747 543 <5, 592 29 221 22 0.2
SW-1 12/30/2006  Petersen 300 0.1 876 738 112 <2, 274 442 27 <1 440 330 7838 59.23 7.04 17 402 <5. 95 4 9.1 8.7 2.5
SW-1 3/29/2007  Petersen 172 1.7 841 1592 1099 <2. 851 1238 6 <1 1006 554 139 160 364 413 675 <5. 515 21 218 224 14
SW-1 6/22/2007  Petersen 271 128 816 1685 7.7 <2, 1350 <5 <.1 1055 465 142 170 466 536 567 <5. 565 25 232 218 33
SW-1 9/29/2007  Petersen 67.9 111 819 1369 764 <2. 146 1095 11 <1 893 441 130 138 358 435 538 <5. 443 20 195 187 2
SwW-1 12/30/2007  Petersen 703 0.5 826 520 865 <2. 719 454 6 <1 402 319 7154 5434 7.28 176 378 9 83 4 8.4 8.2 1.1
SW-1 6/18/2008  Petersen 87.7 178 7.85 1723 838 <5. 111 1271 6 <1 1051 443 1331 174.65 4581 43 540 <5, 602 24 231 221 23
Sw-1 8/21/2008  Petersen 25.4 168 7.95 1601 845 <5. 4.87 1230 11 <1 952 452 144 143.78 475 397 551 <5. 514 30 212 206 14
SW-1 5/26/2009  Petersen 101 104 79 1522 82 <5 631 1207 <5 <. 1016 471 1218 17278 38.05 4.89 574 <5, 508 21 221 206 35
SW-1 9/29/2009  Petersen 15.3 163 7.88 1716 875 3.57

SW-1 11/16/2009  Petersen 321 26 819 1390 10.04 5.31

SW-1 12/22/2011  Petersen 940 0.2 859 1004 1046 4.70
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Discharge Depth T pH Sp.Cond. D.O. O&G Turb. TDS TSS  Set.Sol. T.hard. acidity T.Ak Ca(d) Mg(d) Na(d) K(d) HCO3 co3 so4 €l cations anions bal.
|Monitoring Site DATE Datasource  Epm s "C  SU.  pS/em mg/L mg/L NTU mg/L  mg/L. mi/L mg/L mg/L metocos mgf/l mg/lL mg/l mg/L meteos mptocat mg/l mg/l meq/t meq/l % diff.

Sw-1 7/11/2012 Petersen 28.8 15.7 811 2,030 6.85 8.27 1520 <4

SW-1 9/30/2012 Petersen 77.6 159 8.21 1,527 7.93 <5 5.34 1110 6 755 <10 410 97.8 124 315 5.5 500 <1 418 18 16.6 17.4 -24
Sw-1 3/31/2014  Petersen 431 7.7 854 1,022 1018 <6 19.9 600 18 551 <5 395 72.7  89.7 15.0 33 372 23 210 9 11.7 12.1 -13
SW-1A 2/10/2012 Petersen 2,367 103 8.70 785 10.75 8 50.6 500 63 441 <5 359 70.9 64 7.3 22 433 2 100 5 9.2 9.4 -11
SW-1A 3/31/2012 Petersen 262 9.7 853 1,074 9.44 <5 5.26 738 4 679 <5 391 823 115 211 4.4 477 <1 263 12 14.6 13.6 3.4
SW-1A 6/29/2012  Petersen 5.16 231 818 1,581 6.11 <5 4.66 1180 <4 903 <5 413 79.9 171 404 6.4 503 <1 530 20 20.0 19.8 0.4
SW-1A 7/11/2012  Petersen 14.6 156 833 1,765 6.80 6.42 1340 5

SW-1A 9/30/2012 Petersen 82.8 219 8.21 1,380 - <5 5.98 974 4 752 <10 445 93.3 126 27.6 6.3 543 <1 360 15 16.4 16.8 -1.3
SW-1A 11/29/2012  Petersen 1,493 3.1 840 642 9.76 <5 9.76 412 9 353 <5 305 585 503 5.0 16 372 <1 65 3 7.3 7.5 -15
SW-1A 3/16/2013 Petersen 2,253 14.6 855 653 8.13 <5 358 384 47 338 <5 290 50.8 51.2 6.1 19 354 <1 84 4 71 7T -4.1
SW-1A 4/29/2013 Petersen 89.2 17.2 849 1,210 8.28 3.63 868 <4

SW-1A 6/6/2013 Petersen 185 26.0 8.50 939 6.30 <5 5.24 544 <4 505 <5 384 57.8 877 15.6 3.0 442 13 160 7 10.9 10.8 04
SW-1A 9/30/2013  Petersen 923 122 835 1,179 8.54 <6 4.46 876 <4 660 <5 402 78.1 113 22.5 52 402 <1 306 12 143 14.7 -1.5
SW-1A 12/31/2013  Petersen 1990 0.3 858 678 11.01 <6 19.0 380 25 362 <5 325 60.0 516 53 19 308 17 76 4 7.5 7.8 -2.2
SW-1A 3/31/2014 Petersen 454 8.5 8.60 954 9.65 <5 5.40 584 5 560 <5 388 705 93.2 139 3.8 350 38 193 8 11.9 11.2 2.8
SW-1A 4/24/2014  Petersen 197 10.7 836 1,386 7.88 4.01 976 <4

SW-3 6/23/1986 ull 0.24 19.5 815 1,060 7.30 1190 <2 <04 951 362 113 163 38 5.0 362 <5 595 19 134
SW-3 8/9/1986 un 0.24 20 8.5 1380 8.1

SW-3 8/31/1986 ull 0.22 169 8.2 1360 8.1

SW-3 9/16/1986 ull 031 19.5 830 1,230 7.70 970 4 <04 847 425 96 148 36 6.0 415 10 424 16 2.27
SW-3 10/26/1986 ull 12 139 84 1030 8.8

SW-3 11/15/1986 un 3.7 82 83 1030 93

SW-3 11/18/1986 un 22.49 69 7.25 980 11.50 760 4465 182 578 300 82 91 40 13.0 300 <5 302 27 2.09
SW-3 12/3/1986 un 3 0.5 815 810 10.90 614 502 0.4 526 328 79 80 10 2.0 328 <5 193 8 0.73
SW-3 1/24/1987 ull 0 - - = =

SW-3 2/19/1987 ull 52 1 8.1 700 13.5

SW-3 3/11/1987 un 5.76 11.0 8.05 725 14.90 486 294 0.4 456 320 66 71 11 2.0 320 <5 130 6 1.9
SW-3 4/9/1987 ull 4.1 10 8 555 11.2

SW-3 5/11/1987 ul 0.67 138 81 1515 133

SW-3 6/4/1987 un 0.56 258 8.35 1320 6.6 944 2 <01 772 350 71 145 37 5 350 <5 459 17 0.23
SW-3 7/1/1987 un 206 15.7 84 1210 8.2

SW-3 8/3/1987 ul 184 221 85 1110 6.2

SW-3 9/4/1987 ul 126 149 845 1450 8.4 <1 1014 16 <0.1 850 368 99 147 32 5 368 <5 438 17 4.25
SW-3 10/26/1987 ull 233 185 8.1 1350 8.2

SW-3 11/13/1987 ul 350 75 83 1525 94

SW-3 12/16/1987 ul 54 02 79 860 11 <1 518 158 <0.1 440 300 63 69 9 3 300 <5 130 6 2.09
SwW-3 1/9/1988 un 449 0.9 8 800 10.1

SW-3 2/20/1988 un 3366 21 8 780 9.9

SW-3 3/17/1988 un 3590 5 78 795 83 <1 424 2836 13.8 358 286 63 49 7 2 286 <5 111 5 4.2
SW-3 5/27/2005 Petersen 1850 121 8.26 874 9.22 2 19.6 644 591 <5 337 841 925 124 247 411 <5. 210 7 124 113 4.6
SW-3 9/25/2005 Petersen 119 9.8 812 1665 836 <2. 7.91 1281 <.l 962 392 110 167 35.7 0.86 478 <5 <1. 16 20.8 204 0.9
SW-3 11/3/2005  Petersen 320 9.6 833 1519 783 <2 4.06 1144 <. 917 416 125 147 301 5.22 507 <5 538 14 19.8 19.9 04
SW-3 3/31/2006  Petersen 2692 9.5 894 878 744 <2, 144 554 0.2 503 348 793 741 994 263 424 <5 170 7 10.6 10.7 0.7
SW-3 5/30/2006  Petersen 166 124 8.64 1563 8.09 <2 216 1255 <5. <.1 892 403 100 156 334 442 491 <5. 554 18 194 20.1 18
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Discharge Depth T pH Sp.Cond. D.O. O&G Turb. TDS TSS  Set.Sol T.hard. acdity T.Ak Ca{d) Mg(d) Nald) K(d) HCO3 €03 sS04 Cl  cations anlons bal
Monitoring Site DATE Datasource  gpM  ieiiim *C SU. pSfem mg/l. rngjl. NTU rnyl mg/lL mi/L mg/L mg/L mellom mg/l mg/L mg/l mp/L meloa mglom mg/L mg/L meq/L  meq/L % diff.

SW-3 9/7/2006 Petersen 109 13.7 8.37 1465 811 <2. 6.73 1257 13 <.1 962 358 103.2 170.99 37.73 5.28 436 % 5 594 21 21 20.1 2.1
Sw-3 12/21/2006  Petersen 409 0 8.72 819 121 <2, 133 570 24 <1 518 355 88 7231 939 212 433 <5, 146 6 10.8 103 24
SW-3 3/29/2007 Petersen 191 0.5 8.63 1503 108 <2. 7.07 1167 <b5. <. 948 461 124 155 333 412 562 <5. 525 19 20.5 20.7 0.5
SW-3 6/22/2007 Petersen 36.7 119 8.51 1662 7 <2. 1372 <B5. <.1 1054 375 112 188 37.2  5.05 457 <5. 638 20 22.8 213 33
SW-3 9/29/2007 Petersen 85 11.2 848 1422 7.53 <2. 35 1206 <5, <. 942 366 110 162 317 468 446 <S. 557 19 203 19.5 2.2
SW-3 12/30/2007  Petersen 1970 0.5 821 572 846 <2. 249 521 26 0.1 442 332 749 6195 7.65 2.02 405 <5. 118 5 9.2 92 01
SW-3 3/22/2008 Petersen 4170 6.9 821 592 9.75 <2. 2410 418 3616 7 358 222 7147 4352 15.27 3.59 256 12 146 5 7.9 7.6 1.8
SW-3 6/18/2008 Petersen 68.9 20.5 8.05 1679 742 <5, 1312 &5 <a 1022 364 110.9 180.98 39.84 6.09 444 <S. 659 22 223 21.6 1.6
SW-3 8/21/2008 Petersen 371 20 8.38 1636 7.21 <5, 6.95 1358 6 <1 1038 357 111.2 184.56 40.17 5.46 435 <5. 673 23 22.6 21.8 1.8
SW-3 3/19/2009 Petersen 1267 104 8.51 934 938 <S5, 6.21 612 11 <1 568 349 80.16 89.25 13.06 3.18 410 13 187 8 12 11.1 3.9
SW-3 5/25/2009 Petersen 195 19.5 8.18 1556 7.02 <5, 1.7 1239 <5, g 1024 389 103.9 185.75 38.2 55 474 <5. 582 22 223 20.5 4.1
SW-3 9/29/2009 Petersen 28.8 204 834 1618 8.25 <5, 2.01 1326 <5. <1 1083 308 86.49 210.63 43.69 6.22 343 28 702 26 23.7 2151 4.85
SW-3 11/16/2009  Petersen 201 12 8.6 1252 10.1 <5, 2.79 974 =5 347 87.64 136.61 28.74 741 397 22 426 18 17.05 16.32 218
SW-3 5/13/2010 Petersen 587 144 847 1096 7.78 <5, 3.2 799 <5. 667 373 91.09 106.77 19.23 3.18 450 <5, 283 11 14.25 13.65 214
SW-3 9/27/2010 Petersen 349 225 831 1544 8.19 <5. 1201 <5. 934 260 72.03 183.14 40.27 6.85 317 <5. 641 24 20.59 19.21 3.46
Sw-3 12/7/2010 Petersen 3051 18 8.65 724 9.57 <5 438 56 416 315 69.92 58.59 807 235 334 <5. 94 5 8.72 8.4 1.89
SW-3 3/26/2011 Petersen 4544 04 8.67 871 9.53 <5, 590 379 488 336 80.53 69.77 1146 254 410 <5, 164 7 1032 1032 0
Sw-3 6/1/2011 Petersen 1449 14.7 8.63 1002 7.61 <S. 680 341 353 82.8 96.8 13.1 4.5 525 <2. 226 8 13 12 4
SW-3 9/10/2011 Petersen 266 122 853 1,390 8.4 <5 1080 <4 802 <5 360 97.2 136 326 9.0 436 1 501 23 17.7 18.3 -1.7
SW-3 12/21/2011  Petersen 1191 0.2 8.68 969 10.67 <5. 608 13 293 781 76.8 11.9 23 357 <1 189 8 10.8 10 3.6
SW-3 3/31/2012 Petersen 488 49 8.62 1158 9.65 <5, 836 <4. 395 91 123 22 3.7 482 . 302 12 15.7 14.5 4
SW-3 4/24/2012 Petersen 336 15.7 8.5 860 8.2 <6. 6.43 548 8 318 63.2 75.4 11.3 27 388 <1 181 7 9.9 10.3 -2
SW-3 6/21/2012 Petersen 14.9 204 839 1687 636 <6. 1310 <4, 333 97.7 196 43.6 6.2 406 <1 720 23 231 223 1.7
SW-3 7/11/2012 Petersen 43.8 29.2 8.36 1,897 7.30 8.10 1480 10

SW-3 9/28/2012 Petersen 141 16.5 84 1464 8.03 <5. 1040 <4. 353 81.5 137 30.5 6.6 430 10 500 19 16.8 18 -3.3
SW-3 11/29/2012  Petersen 1,498 51 8.67 701 10.03 <5 452 <4 296 63.2 59.8 7.2 2 296 <1 100 4 8.4 8.1 2
SwW-3 12/12/2012  Petersen 1760 est. 0.3 868 753 10.69 <6. 388 34 292 61 55.8 6.7 1.9 356 <1 92 4 8 79 0.7
SW-3 3/14/2013 Petersen 3087 146 8.60 733 8.18 54.2 436

Sw-3 4/29/2013 Petersen 215 19.2 8.38 1,385 8.18 996 <4

SW-3 5/31/2013 Petersen 188 18.9 8.46 1179 7.55 2.23 828

SW-3 9/30/2013 Petersen 102 19.7 8.47 1339 7.63 <5 224 992 3 361 74.6 136 29.0 6.2 361 <1 485 18 16.3 17.8 -4.3
Sw-3 12/22/2013  Petersen 817 03 8.56 899 10.55 <6 10.3 520 16 280 43.5 74 9.8 23 271 9 159 6 9.0 9.1 -04
SW-3 3/31/2014 Petersen 1527 11 8.58 1520 9.24 <5 43.6 1030 49 463 91.8 161 29.5 4.7 463 <1 444 18 19.2 19.0 0.6
SW-3 6/16/2014 Petersen 25 199 8.36 1610 7.41 361 1170 <4

SW-11 8/21/2008 Petersen Dry

SW-11 12/23/2011  Petersen Dry

Sw-11 2/9/2012 Petersen 1.38 0.2 8.89 783 9.78 25 22.7 540 30 409 128 56.9 64.9 14.8 8.9 128 <1 255 28 91 8.7 23
Sw-11 3/20/2012 Petersen Dry

Sw-11 4/24/2012 Petersen Dry

Sw-11 5/8/2012 Petersen Dry

Sw-11 5/20/2012  Petersen Dry

sSw-11 6/29/2012  Petersen Dry

SW-11 7/10/2012 Petersen Dry

Sw-11 9/30/2012 Petersen 149 17.7 8.62 2,770 7.89 7.89 2,390

Sw-11 11/29/2012  Petersen 4.19 64 850 2,410 9.67 12.0 2,200 15 1600 <5 403 150 298 59.0 6.5 403 <1 1180 29 34.7 334 2.0
SW-11 2/26/2013 Petersen 6.41 0.2 843 1,860 10.43 2,530
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Discharge Depth T pH Sp.Cond. DIO. O&G Turb, TDS TSS  Set.Sol. T.hard. acidty T.Ak Ca(d) Mg(d) Na(d) K(d) HCO3 co3 S04 Cl'  cations anlons  bal,
|Manitoring Site DATE Datasource gpm  pwswa C  SU.  pS/em mEIL mg/L NTU mg/L mg/t mi/L mg/L mg/l mvtcor mg/L mg/L mg/L mg/lL mileco melocs mg/L mg/k meq/lL meq/L % diff.

Sw-11 3/14/2013  Petersen Dry

Sw-11 3/16/2013 Petersen Dry

SW-11 4/29/2013 Petersen 0.533 239 8.68 2,530 7.61 <5 19.6 2,300 31 1560 <5 297 101 317 69.9 72 293 4 1320 29.0 344 34.2 0.2
Sw-11 5/31/2013  Petersen Dry

SW-11 6/6/2013 Petersen Dry

Sw-11 9/24/2013  Petersen Dry

Sw-11 9/30/2013 Petersen Dry

Sw-11 11/13/2013  Petersen Dry

Sw-11 12/19/2013  Petersen Dry

sSw-11 12/22/2013  Petersen Dry

SW-11 1/16/2014  Petersen Dry

SW-11 2/11/2014 Petersen 6.09 28 8.29 1,050 989 <6 15.3 668 8 521 <5 204 543 93.5 18.7 5.6 204 <1 360 12 114 11.9 =23
Sw-11 2/28/2014 Petersen 259 3.2 840 2,000 9.13 <5 377 1,620 41 1170 <5 211 116 214 443 5.9 211 <1 980 26 25.5 25.3 03
SW-11 3/28/2014  Petersen Dry

Sw-11 3/31/2014 Petersen Dry

SW-11 4/5/2014 Petersen Dry

Sw-11 4/24/2014 Petersen Dry

Sw-11 6/15/2014  Petersen Dry

Kanab at C.R. 2/10/2012 Petersen 2,814 36 870 791 10.23 <5 37.2 514 36 427 <5 357 66.5 63.3 81 2.2 431 2 122 6 8.9 9.8 -4.8
Kanab at C.R. 3/31/2012 Petersen 302 12.2 8.59 1,186 8.99 <5 3.62 890 <4 758 <5 393 92.5 128 23.9 43 479 <1 335 13 16.3 15.2 35
Kanab at C.R. 6/29/2012 Petersen 24 222 841 1,702 6.52 <6 1.98 1360 <4 926 <5 322 85.7 173 345 5.2 392 <1 710 24 20.1 21.9 4.1
Kanab at C.R. 7/11/2012 Petersen 48.7 269 827 1,856 6.34 4.51 198* 5

Kanab at C.R. 9/30/2012 Petersen 139 17.3 8.37 1,650 771 <5 1.37 1220 4 848 <5 414 94.1 149 33.2 6.1 392 <1 530 20 18.6 194 -2.3
Kanab at C.R. 11/29/2012  Petersen 1,503 64 852 712 9.23 <6 2.62 400 <4 360 <5 301 56.9 53.0 6.3 17 367 <1 95 4 7.5 8.1 -3.7
Kanab at C.R. 2/27/2013 Petersen 2,942 0.3 8.69 641 10.82 <5 195 476 147 331 <5 297 561 464 5.3 17 359 1 72 3 6.9 74 -4.0
Kanab at C.R. 3/16/2013 Petersen 2,455 14.2 8.56 686 8.15 <5 23.0 416 34 351 <5 292 524 53.4 6.8 2.0 356 <1 105 5 74 8.2 -5.2
Kanab at C.R. 4/29/2013 Petersen 181 23.2 842 1,352 7.32 3.48 988 <4

Kanab at C.R. 6/6/2013 Petersen 215 19.9 8.50 1,213 7.26 <5 3.74 796 <4 667 <5 365 75.8 116 23.0 3.6 436 4 343 12 144 14.8 -14
Kanab at C.R. 9/30/2013 Petersen 128 17.5 8.48 1,332 7.83 <6 3.86 1020 <4 775 <5 367 86.2 136 27.9 54 367 <1 467 17 16.8 17.5 -2.0
Kanab at C.R. 12/31/2013  Petersen 1900 03 8.56 756 11.16 <6 34.6 520 35 414 <5 297 67.0 59.9 6.7 21 297 <1 108 5 8.6 8.3 1.6
Kanab at C.R. 2/28/2014 Petersen 5230 35 857 838 9.62 <6 824 536 613 469 <5 322 63.2 75.6 10.2 33 322 <1 165 10 9.9 10.1 -1.2
Kanab at C.R. 3/31/2014 Petersen 571 7.5 861 1,174 10.32 <5 221 752 20 601 <5 410 70.8 103 16.4 3.6 388 22 295 12 12.8 14.2 5.2
Kanab at C.R. 4/24/2014 Petersen 172 19.8 8.40 1,462 7.93 3.38 1030 <4

Kanab at C.R. 6/18/2014 Petersen 47 12.5 843 1,672 7.78 18.5 1220 4

RSD-1 3/31/2012  Petersen Dry

RSD-1 4/25/2012 Petersen Dry

RSD-1 5/8/2012 Petersen Dry

RSD-1 2/27/2013 Petersen 0.77 0.6 8.65 546 9.06 <5 123 400 9 254 <5 225 59.3 25.6 7.7 6.0 274 <1 68 7 5.6 6.1 4.7
RSD-1 3/16/2013  Petersen Dry

RSD-1 3/29/2013 Petersen Dry

RSD-1 4/29/2013  Petersen Dry

RSD-1 6/1/2013 Petersen Dry

RSD-1 9/28/2013  Petersen Dry

RSD-1 10/1/2013  Petersen Dry



Appendix B Hydrology Information

Discharge Depth T pH Sp.Cond. D.O. O&G Turb. TDS TSS  set.Sol. T.hard. acidity T.Ak Ca(d) Mg(d Nald) K({d) HCO3 €03 SO4 €l cations anions  bal
Monitoring Site DATE Datasource  gpM  semswa  °C S uS/em mE/L mgll. NTU mg/L mg/t mi/L mg/L mg/l mutom mg/l rng/l. myl. myL mgflcom mgflocar mg/L mg/L meg/L meq/L % diff.

RSD-1 10/8/2013  Petersen Dry

RSD-1 12/19/2013  Petersen Dry

RSD-1 12/31/2013  Petersen Dry

RSD-1 1/16/2014  Petersen Dry

RSD-1 2/11/2014  Petersen Dry

RSD-1 2/28/2014 Petersen 7.62 39 897 707 9.01 <6 12,900 780 16200 174 <5 60.0 24.1 27.6 46.2 3.7 60.0 <1 26 163 5.6 6.3 -6.3
RSD-1 3/30/2014  Petersen Dry

RSD-1 4/5/2014 Petersen Dry

RSD-1 4/23/2014  Petersen Dry

RSD-1 6/15/2014  Petersen Dry

Knob Wash 10-Feb-12 Petersen 0

Knob Wash 25-Apr-12 Petersen Dry

Knob Wash 29-Jun-12 Petersen Dry

Knob Wash 30-Sep-12 Petersen Dry

Knob Wash 28-Nov-12 Petersen Dry

Knob Wash 27-Feb-13 Petersen Dry

Knob Wash 29-Apr-13 Petersen Dry

Knob Wash 1-Oct-13 Petersen Dry

Knob Wash 31-Dec-13 Petersen Dry

Knob Wash 31-Mar-14  Petersen Dry

Knob Wash 4/24/2014  Petersen Dry

Knob Wash 6/15/2014  Petersen Dry

Springs

SP7-1 2/9/2012 Petersen 1.63 101 7.39 1353 1030 4 790 <15 457 150 101 20.6 4.5 457 <1 391 11 16.8 17.6 -2.2
SP7-1 6/29/2012 Petersen 0.726 169 7.30 1390 1040 36 663 <10 444 97.2 102 18.7 37 a44 <1 405 12 14.2 17.6 -11
SP7-1 9/30/2012 Petersen 3.49 19.0 7.43 1489 1050 19 766 <10 <10 142 100 184 4.5 445 <1 380 10 16.2 17.1 -2.6
SP7-1 11/29/2012  Petersen 1.21 7.2 722 1396 1070 38 334 <5 481 564  46.8 4.7 1.5 481 <2 422 11 6.9 18.7 -46
SP7-1 6/6/2013 Petersen 0.620 234 7.25 1486 936 122 317 <5 339 127 97.9 18.4 3.5 339 <1 420 10 15.5 15.8 -1.0
SP7-1 10/8/2013 Petersen 346 114 7.58 1443 1030 61 829 <5 437 154 108 18.3 4.4 437 <1 410 10 17.5 17.5 -0.1
SP7-1 3/31/2014 Petersen 0.622 96 7.30 1438 1000 59 856 <5 453 158 112 16.2 43 453 <1 390 9 17.9 174 14
Knob Spring 10-Feb-12  Petersen  <0.05 58 823 3160 2930 15 2120 <5 327 231 374 195 284 327 <1 1810 61 515 459 5.7
Knob Spring 25-Apr-12  Petersen Dry

Knob Spring 29-Jun-12 Petersen Dry

Knob Spring 30-Sep-12  Petersen Dry

Knob Spring 28-Nov-12  Petersen Dry

Knob Spring 27-Feb-13  Petersen Dry

Knob Spring 29-Apr-13 Petersen Dry

Knob Spring 1-Oct-13 Petersen Dry

Knob Spring 31-Dec-13 Petersen Dry

Knob Spring 31-Mar-14  Petersen Dry

Knob Spring 4/24/2014  Petersen Dry

Knob Spring 6/15/2014  Petersen Dry



Appendix B Hydrology Information

Discharge Depth T pH Sp.Cond. D.O, O&G Turb. TDS TSS  set.Sol. T.hard. acdity T.ak Ca(d) Mg(d) Na(d) K(d) HCO3 Co3 sO4 €l cations anions  bal.
IM'nnoring Site DATE Ditasource  gOM  (etbrq °C SU. pSfem mg/Lt mg/L NTU mg/t mg/L mi/L mg/L mg/L melom mg/l mg/L mg/L mg/L meloo mg/lace mg/lL mg/L meq/L mea/l % diff.
Coyote Seep 25-Apr-12 Petersen 1.30 15.5 8.12 2520 7.29 <6 223 2350 12 1660 <5 504 204 279 379 5.2 504 <2 1140 20 349 343 0.8
Coyote Seep 29-Jun-12 Petersen 0.435 25.7 799 2960 2760 7 1950 <5 283 116 403 54.8 1.0 283 <1 1750 22 41.4 42.7 -1.6
Coyote Seep 30-Sep-12 Petersen 0.605 184 79 2860 2370 17 1980 <10 528 212 352 533 7.5 528 <1 1340 29 421 39.2 3.5
Coyote Seep 11/28/2012  Petersen 0.99 23 7.55 2930 2640 7 1970 <5 690 279 309 43.2 7.7 690 <2 1190 23 414 39.2 238
Coyote Seep 3/16/2013 Petersen 0.929 15.2 7.81 2160 2040 62 1510 <5 497 229 227 311 6.5 497 <1 1030 18 31.6 31.9 -04
Coyote Seep 4/29/2013 Petersen 0.530 214 7.96 2560 2260 69
Coyote Seep 5/31/2013 Petersen 0.120 122 8.04 2750 2590 16 1840 <5 375 148 356 523 22 372 3 1760 22 39.0 44.6 -6.7
Coyote Seep 9/30/2013 Petersen 0.219 9.7 8.20 2130 1910 147 1460 <5 383 120 282 420 6.0 357 26 1210 22 31.2 329 -2.7
Coyote Seep 12/31/2013  Petersen 0.469 0.2 7.55 2120 2130 32 1620 <5 660 236 250 36.2 6.8 660 <1 1110 24 341 36.9 4.0
Coyote Seep 3/31/2014 Petersen 1.23 5.2 825 2460 2140 455 1660 <5 419 170 301 454 6.0 419 <1 1270 24 354 355 -0.1
Coyote Seep 6/18/2014  Petersen 0.174 14.7 8.5 2320 2200 40
Wells
Y-70 (PDH7) 6/24/1986 un 37.60 101 7.7 1025
Y-70 (PDH7) 8/3/1986 un 3830 111 7.85 810
Y-70 (PDH7) 9/2/1986 ull 3840 106 7.7 1035
Y-70 (PDH7) 10/2/1986 ull 38.20 109 74 960
Y-70 (PDH7) 10/29/1986 un 38.10 10 73 970
Y-70 (PDH7) 11/20/1986 uit 3790 101 71 1000
Y-70 (PDH7) 12/14/1986 uil 37.90 102 7.5 875
Y-70 (PDH7) 1/20/1987 un 38.20 10.2 7.6 990
Y-70 (PDH7) 2/9/1987 utl 38.80 10.7 7.3 985
Y-70 (PDH7) 9/16/1987 un 38.50 10.6 7.7 1035 578 382 61 56 89 12 386 <5 130 8 5.32
Y-70 (PDH7) 12/8/1987 ul 38.10 1021 71 1000 546 425 70 61 79 8 398 <5 128 11 522
Y-70 (PDH7) 3/17/1988 ull 3790 107 73 985 576 384 65 54 69 7 402 <5 140 8 1.36
Y-70 (PDH7) 9/10/2011 Petersen 40.25
Y-70 (PDH7) 12/23/2011  Petersen 3991 10.5 8.13 1375 1050 1410 269 <5 457 523 336 200 119 457 <2 350 9 14.4 16.3 -61
Y-70 (PDH7) 4/25/2012 Petersen 36.56 10.3 7.07 3390 2950 646 1740 <5 603 319 230 271 10.2 603 <2 1480 47 47.0 44.2 34
Y-70 (PDH7) 7/10/2012 Petersen 3741 106 7.03 3800 3740 93 1730 <10 631 318 228 277 10.2 631 <2 1640 53 47.0 48.2 -13
Y-70 (PDH7) 9/30/2012 Petersen 38.99
Y-70 (PDH7) 11/27/2012  Petersen 38.86 10.6 6.99 3470 3220 42 1700 <5 603 307 226 274 9.6 603 <2 1570 53 46.5 46.2 0.3
Y-70 (PDH7) 2/25/2013  Petersen 38.78
Y-70 (PDH7) 6/6/2013 Petersen 39.21 118 7.08 2800 2940 130 1690 <5 484 301 228 240 8.8 484 <1 1630 59 449 45.2 -04
Y-70 (PDH7) 10/1/2013 Petersen 40.21 113 7.03 3280 2840 116 1600 <5 471 286 215 240 9.5 471 <1 1520 58 42.7 42.7 -0.01
Y-70 (PDH7) 12/31/2013  Petersen 39.59 94 7.09 3230 2920 32 1710 <5 637 294 236 250 8.2 637 <1 1520 58 -0.9 46.0 -0.9
Y-70 (PDH7) 4/1/2014 Petersen 39.65 11.0 7.01 3260 2850 83 1620 <5 629 280 224 248 8.6 629 <1 1540 58 434 46.2 3.1
Y-70 (PDH7) 6/18/2014 Petersen 39.87 10.5 7.03 3200 2910 109
Y-103 (A6) 8/4/1986 un 229 135 7.15 2465
Y-103 (A6) 9/3/1986 un 31 11  6.85 1845
Y-103 (A6) 10/15/1986 ul 307 10 6.85 2970
Y-103 (A6) 11/2/1986 uin 306 88 6.85 2825
Y-103 (A6) 11/21/1986 ull 253 83 6.80 2820
Y-103 (A6) 12/14/1986 un 304 81 6385 3455
Y-103 (A6) 1/21/1987 un 31 8.5 6.85 3250
Y-103 (A6) 2/11/1987 un 309 10.2 6.75 3055



Appendix B Hydrology Information

Discharge Depth T pH Sp,Cond. D.0, O&G Turb. TDS TS5  Set.Sol T.hard. acdity T.Ak Ca({d) Mg(d) Na(d) Ki{d) HCO3 co3 S04 €l cations anions  bal
Monitoring Site DATE Datasource gpm  geawg "C SU. pSfem mg/l mg/L NTU mg/L.  mg/L mi/L mg/L mg/L metocos mgfl mg/lL mg/L mg/L melocms mglloces mgfl mg/l meg/L meg/L % diff.

Y-103 (A6) 9/16/1987 ul 30.84 10.3 645 4410 3980 3543 384 630 40 11 788 <5 2551 14 2.24
Y-103 (A6) 12/8/1987 ul 30.52 89 6.60 3785 3156 2802 286 509 37 10 704 <5 1978 14 1.69
Y-103 (A6) 3/17/1988 ull 3033 938 6.70 3830 3420 2600 243 486 10 8 735 <5 2058 15 4.42
Y-103 (A6) 3/31/2012  Petersen 29.99

Y-103 (A6) 4/25/2012 Petersen 30.16 10.0 6.97 3760 3560 10700 2580 <5 743 316 435 23.0 146 743 <2 1890 8 53.1 544 -1.2
Y-103 (A6) 7/10/2012 Petersen 30.81 10.0 7.03 3740 3560 179 2660 <10 798 344 438 25.0 16.3 798 <2 1890 9 54.8 555 -0.7
Y-103 (A6) 9/30/2012 Petersen 30.83

Y-103 (A6) 11/28/2012  Petersen 30.50 10.1 6.90 3690 3630 1040 2580 <5 770 328 427 241 157 770 <2 1910 8 53.0 553 -2.2
Y-103 (A6) 2/25/2013 Petersen 30.16

Y-103 (A6) 4/29/2013  Petersen 30.53

Y-103 (A6) 6/5/2013 Petersen 30.81 103 7.09 3460 3240 170 2510 <5 741 324 413 229 14.7 741 <1 1860 10 51.7 53.7 -2.0
Y-103 (A6) 9/30/2013 Petersen 3132 9.8 6.96 3080 2850 49 2200 <5 589 286 362 24.1 134 589 &1, 1520 11 454 43.7 1.9
Y-103 (A6) 12/31/2013  Petersen 30.73 938 7.03 3690 3120 130 2490 <5 741 315 414 227 142 741 <1 1800 10 51.1 525 -1.3
Y-103 (A6) 4/1/2014 Petersen 3099 9.7 6.96 2790 2570 22 2020 <5 693 263 331 24,2 11.8 693 <1 1470 11 41.7 44.7 -3.5
Y-103 (A6) 6/18/2014 Petersen 3144 10.0 6.98 3030 2300 270

NLP-1 11/28/2012  Petersen 1339 12,0 7.34 3130 3020 104 2030 <5 611 292 316 46.2 5.1 611 <2 1460 34 431 43.5 -0.5
NLP-1 2/25/2013 Petersen 13.36

NLP-1 6/6/2013 Petersen 1341 125 7.23 3190 2840 2680 2080 <5 809 297 326 49.1 4.6 809 <1 1610 39 46.3 50.7 -4.6
NLP-1 10/1/2013 Petersen 14.38 111 7.22 3030 2670 1090 1960 <5 617 271 312 49.3 5.0 617 <1 1560 39 41.5 45.9 -5.0
NLP-1 12/31/2013  Petersen 14.73 65 717 3130 2700 4210 1900 <5 617 267 300 57.7 4.6 617 <1 1560 40 40.6 45.9 -7.1
NLP-1 4/1/2014 Petersen 14.79

NLP-1 6/18/2014 Petersen 11.74 140 6.97 3290 2950 1510

NLP-2 11/28/2012  Petersen 15.59 125 7.36 3900 L4 3610 216 2120 <5 594 249 364 227 6.1 594 <2 1730 134 52.8 51.6 1.3
NLP-2 2/25/2013 Petersen 15.28

NLP-2 4/29/2013  Petersen 14.94

NLP-2 5/31/2013 Petersen 15.17

NLP-2 6/6/2013 Petersen 15.54 151 7.16 3980 8740 7720 2130 <5 792 241 371 223 5.0 792 <1 1950 149 549 60.6 -4.9
NLP-2 10/1/2013 Petersen 16.22 14.2 7.23 3910 3130 3050 2100 <5 463 240 364 228 5.5 463 <1 1930 147 52.0 53.6 -1.5
NLP-2 12/31/2013  Petersen 16.04 7.2 739 3830 3670 5250 2010 <5 544 223 354 215 4.9 544 <1 1940 148 49.7 55.4 -5.4
NLP-2 4/1/2014 Petersen 15.80

NLP-2 4/24/2014 Petersen 15.67

NLP-2 6/18/2014 Petersen 16.01 10.0 7.20 3750 3170 1000

NLP-3 2/25/2013 Petersen 27.86

NLP-3 2/28/2013 Petersen 27.88 84 7.25 1526 1090 28300 829 <5 860 139 117 211 8.6 860 <1 <1 <1 17.7 172 1.4
NLP-3 6/6/2013 Petersen 28.03 213 7.18 1782 1200 6100 944 <5 589 172 125 213 %l 589 <1 380 5 21.5 19.8 4.1
NLP-3 10/1/2013 Petersen 28.25 16.6 7.22 1584 1080 2600 677 <5 699 65.1 125 23:1. 83 699 <1 386 5 14.8 16.8 -6.4
NLP-3 12/31/2013  Petersen 2825 6.9 719 1665 1090 15500 956 <5 526 170 129 246 8.3 526 <1 410 6 204 19.2 3.0
NLP-3 4/1/2014 Petersen 28.29

NLP-3 6/18/2014 Petersen 2845 176 7.23 1713 1110 477

NLP-4 2/25/2013 Petersen 3.57

NLP-4 2/28/2013 Petersen 361 31 715 2090 1700 7790 1340 <5 638 207 201 33.2 55 638 <1 850 14 28.5 30.8 -4.0
NLP-4 6/6/2013 Petersen 425 136 7.11 2270 1480 3080 1260 <5 276 198 187 289 6.0 276 <1 817 14 26.7 229 7.6
NLP-4 10/1/2013 Petersen 427 154 7.02 2240 1730 668 1330 <5 531 202 200 344 7.0 531 <1 910 18 28.2 301 -3.2
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Discharge Depth T pH Sp.Cond. D.O. O&G Turb. T7TDS TSS  ser.Sol T.hard. acidty T.Ak Ca(d) Mg(d) Na(d) K(d) HCO3 co3 S04 €l cations anions  bal
Monitoring Site DATE Datasource  gpm  dennw "C S uS/em  mg/L mg/L NTU  mg/L  mg/L. ml/L  mg/L _mg/L g/l ccoy myl mg/L mg/L mg/l mtocn mglacn mg/l mg/l meg/L meq/L % diff,

NLP-4 12/31/2013  Petersen 356 36 7.24 2200 1750 6690 1350 <5 476 204 204 36.1 54 476 <1 830 18 28.7 27.3 2.5
NLP-4 4/1/2014 Petersen 3.78

NLP-4 6/18/2014 Petersen 4.54 14.0 7.00 1932 1520 2530

NLP-5 2/25/2013  Petersen 5.52

NLP-5 2/28/2013 Petersen 558 56 7.52 2070 1820 3010 1250 <5 503 203 180 29.0 4.1 503 <1 910 17 26.3 294 -5.6
NLP-5 6/6/2013 Petersen 718 151 7.59 2390 1950 392 1400 <5 529 224 204 26.6 4.5 529 <1 1030 14 29.6 323 -4.5
NLP-5 10/1/2013 Petersen 698 14.2 7.62 2080 1810 540 1270 <5 490 207 184 26.9 5.4 490 <1 960 14 26.8 30.2 -5.9
NLP-5 1/1/2014 Petersen 565 6.6 733 2130 1800 222 1380 <5 392 226 199 29.6 4.7 392 <1 940 17 291 279 21
NLP-5 4/1/2014 Petersen 6.17

NLP-5 6/18/2014 Petersen 7.37 199 7.87 1627 1140 551

NLP-6 2/25/2013  Petersen 16.90

NLP-6 2/28/2013 Petersen 16.96 108 7.21 3010 2380 21500 2010 <5 609 359 270 21.7 5.8 609 <1 1400 8 41.2 415 -0.4
NLP-6 4/5/2014 Petersen 17.54 5.2 759 2750

NLP-6 4/24/2014 Petersen 17.65

NLP-6 6/18/2014 Petersen 17.80 19.7 6.98 2740

NLP-7 2/25/2013 Petersen 19.67

NLP-7 2/28/2013 Petersen 19.86 109 7.72 1894 2020 72500 920 <5 742 75.0 178 139 33 742 <1 21 <1 244 153 23
NLP-7 6/6/2013 Petersen 2049 128 7.73 2040 - 1120 30300 936 <5 1560 89.5 173 87.3 34 1560 <1 476 36 27.0 42.0 -22
NLP-7 10/1/2013 Petersen 20.62 89 7.74 1946 1250 18800 961 <5 2320 86.5 181 116 34 2320 <1 470 34 24.3 26.6 4.4
NLP-7 1/1/2014 Petersen 2181 86 7.35 1796 1140 7980 929 <5 657 96.5 167 68.8 39 647 18 339 37 21.6 20.9 1.8
NLP-7 4/1/2014 Petersen 22.40

NLP-7 6/18/2014 Petersen 2286 10.7 7.46 1787 1050 3470

NLP-8 2/25/2013  Petersen 13.05

NLP-8 2/28/2013 Petersen 1312 102 7.03 8730 9250 476 5430 <5 840 508 1010 572 16.3 840 <1 4510 1000 134 139 -1.8
NLP-8 6/6/2013 Petersen 14.01 12.8 7.00 8140 7740 17000 4580 <5 808 475 825 450 14.9 808 <1 4220 775 118 126 -3.2
NLP-8 10/1/2013 Petersen 1496 9.8 7.13 6790 6190 1370 4080 <5 571 466 708 360 18.1 571 <1 3310 530 97.6 95.2 1.3
NLP-8 1/1/2014 Petersen 14.97

NLP-8 4/1/2014 Petersen 13.85

NLP-8 4/24/2014  Petersen 13.62

NLP-8 6/18/2014 Petersen 13.76 149 6.97 4630 4060 890

NLP-9 2/25/2013 Petersen 20.93

NLP-9 2/26/2013 Petersen 21.02 73 737 5510 4990 135 2600 <5 440 259 474 407 7.7 440 <1 2570 360 69.8 72.4 -1.8
NLP-9 10/8/2013 Petersen 2219 13.7 7.75 5810 4720 294 2880 <5 462 278 531 425 8.1 462 <1 2830 443 76.2 80.6 -2.8
NLP-9 1/1/2014 Petersen 22.70

NLP-9 4/1/2014 Petersen 23.13

NLP-9 6/18/2014  Petersen Dry

NLP-10 12/31/2013  Petersen 2396 6.7 7.36 4320 3150 325000 2400 <5 814 309 396 194 9.6 814 <1 2060 134 56.7 62.9 -5.1
NLP-10 4/1/2014 Petersen 23.89

NLP-10 4/24/2014 Petersen 2397 8.6 7.26 4290 3750 7160 2800 <5 696 320 486 202 64 696 <1 2120 133 64,9 61.7 25
NLP-10 6/18/2014 Petersen 2423 109 7.29 4050 3560 1970



Appendix B

Hydrology Information

Discharge Depth T pH Sp.Cond. D.O. OX&G Turb. TDS TSS  Set.Sol T.hard. sceity Tk Ca(d) Mg(d) Na(d) K(d) HCO3 co3 so4 Cl  cations anions bal
|Manitoring Site DATE Datasource  gPM  mwenwy "C SU.  pS/em rgEIL m§/L NTU mg/Lt mg/L mi/L mg/L  mg/L miftecr mg/L mg/L  mg/l mg/L mellooi mgtocs mg/L mg/L  megq/L  meq/L % diff.
NLP-11 12/22/2013  Petersen Dry
NLP-11 4/1/2014 Petersen Dry
NLP-11 6/18/2014  Petersen Dry
NLP-12 12/22/2013  Petersen 17.25
NLP-12 12/31/2013  Petersen 17.20 61 7.07 3190 2250 278000 1820 <5 390 327 243 116 8.1 390 <1 1610 55 41.6 42.8 -1.5
NLP-12 2/11/2014  Petersen 17.01
NLP-12 4/24/2014 Petersen 1694 9.2 7.02 3150 2900 3530 2190 <5 532 389 295 136 8.2 532 <1 1620 54 49.8 45.9 4.1
NLP-12 6/19/2014 Petersen 17.45 10.8 6.87 3130 2870 742
NLP-13 12/31/2013  Petersen 005 71 7.16 7730 7040 7590 3110 <5 667 301 572 935 134 667 <1 4380 186 103 110 -3.1
NLP-13 4/1/2014 Petersen -0.1
NLP-13 4/24/2014 Petersen 01 84 729 7530 7500 694 3530 <5 690 355 641 1000 15.8 690 <1 4270 176 114 108 31
NLP-13 6/18/2014 Petersen 119 121 7.05 7510 6970 30

* Laboratory error suspected by lab personnel



Appendix B Hydrology Information

Table B-2b Hydrologic data for the North Private Lease area.
Petersen Hydrologic, LLC

Includes selected data from Petersen Hydrologic, LLC monitoring in the Alton Coal Tract area 2005-2014 (Petersen) and selected data
provided by the Utah Division of Oil, Gas and Mining from Utah International permit application 1986-1988 (Ul).

Trace metals Nutrients
Al(d) AlL[Y) As{d) As(t] B(d) B(t) Ba(d) Cd[d) Cr{d)] Cu(d) Fe(d) Felt) Ph{d} Pb{) Hgidl Mn({d) Mn(l) Mo(d) WNi{d] Se(d] Se(t)] 2Zn(d) RH3 F NO3 NO2 NO2+4NO3 TP  OPO4
Manloring Site Date Datasource mg/L mg/L mg/k mg/t mzfl mg/l mp/t mg/l mg/t.  mg/L mg/L.  mg/ll mg/k mg/L ma/L mg/l mg/L  mg/l mg/t mg/t (pg/l) mgll mg/LN mg/l mg/L mg/t mg/LN  mg/L mg/L

Surface Waters

SW-1 6/23/1986 un

SW-1 8/7/1986 uil

SW-1 8/28/1986 un

SW-1 9/28/1986 ul

SW-1 10/24/1986 un

SW-1 11/12/1986 un

SW-1 12/4/1986 un

SW-1 4/16/1987 vl

SW-1 5/12/1987 un

Sw-1 6/4/1987 ull

SW-1 7/1/1987 111}

SW-1 8/3/1987 un

SW-1 9/4/1987 un <0.05 <0.001 0.09 0.04 027 <0.02 <0.0002 003 <0.001 04 058 0.01

SW-1 10/26/1987 ul

SW-1 11/13/1987 un

SW-1 12/8/1987 (U] 0.17 <0.001 0.03 0.15 138 <0.02 <0.0002 0.06 <0.002 0.2 02 <0.02

SW-1 1/15/1988 un

SW-1 2/20/1988 ul

SW-1 3/17/1988 un 0.28 <0.,001 <0.02 0.15 289 <0.02 <0.0002 0.06 <0001 0.2 0.2 <001

SW-1 5/27/2005 Petersen <.03 <.01 0.07 0.179 <.001 <. 001 <.01 <.03 077 <,01 0.005 0.034 <.005 <001 <.02 0.005 <.l 0.2 <.05

SW-1 9/25/2005 Petersen <.03 <.01 0.09 0073 <.001 <.001 0.01 <.03 <.05 <.01 0043 <.002 <005 <.001 <.02 <.004 0.1 0.21 <05 <.05 <.02 <.05 <.05
SW-1 11/3/2005 Petersen <.03 <.01 0.08 012 <.001 <.001 <.01 <.03 <.01 0011 <.005 0002 <.004 <1 0.15 <.05

SW-1 3/31/2006 Petersen <.03 <.01 0.04 0145 <001 <.001 <.01 <.03 463 <.01 0.007 0.071 <.005 0.001 <.004 <1 0.2 006 <.05 <.05
SW-1 5/30/2006 Petersen <.03 <01 0.1 0.043 <.001 <.001 <.01 <.03 047 <.01 0.002 0.026 <.005 0.001 <.02 <.004 <1 032 <.05 <.05 <.05 <.,05
SW-1 9/7/2006 Petersen <.03 <.01 0.1 0.055 <.001 <.001 <.01 <.03 0.52 <.01 0.009 0016 <.005 <.001 <.02 <.004 <.1 033 <.05 <.05 <.05
SW-1 12/30/2006 Petersen <.03 <.01 0.02 0.199 <.001 <.001 <.01 <.03 0.79 <01 0.012 0.025 <.,005 <001 <.02 <.004 <. 0.16 0.11 <.05

SW-1 3/29/2007 Petersen <.03 <01 0.08 012 <.001 <.001 <.01 <.03 0.56 <.01 0.061 0.067 <.005 0002 <.02 <.004 <1 0.51 <.05 <.05 <.05 <.05
SW-1 6/22/2007 Petersen <.03 <.01 0.1 0.016 <.001 <.001 <.01 <.03 0.64 <.01 0.033 0.038 <.005 0.001 <.02 0.004 <.l 0.27 <.05 <.05 <.05 <.05
Sw-1 9/29/2007 Petersen <.03 <.01 0.09 0.116 <.001 <.001 <.01 <.03 04 <.01 0.04 0.045 < 005 <.001 <.02 0,008 <.l 0.33 217 <.05

SW-1 12/30/2007  Petersen <.03 < 01 0.02 0191 <001 <.001 <.01 <.03 0.19 <.01 0.007 0.012 <005 <.001 <.02 0013 <d 0.17 2.04 <.05

SW-1 6/18/2008 Petersen <.03 <.01 0.1 0.066 <.,001 <.001 0.01 <.03 0.72 <.01 0.006 0.029 <.005 <.,001 <.02 < .004 E45 0.24 <05 <.05 <.05 <.05 <.05
SW-1 8/21/2008 Petersen <.03 <.01 0.08 0.054 < ,001 <.001 0.01 <.03 045 <.01 0.033 0.038 <.005 <.001 <.02 0.009 &l 02 <05 <.05 <.05 <.05 < .05
SW-1 5/26/200% Petersen <.03 <.01 011 0.09 <.001 <.001 0.01 <.03 0.56 <.01 0021 0.024 <005 0.002 <.02 <.004 251, 024 <05 <05 <05 <.05
SW-1 9/29/2009 Petersen

SW-1 11/16/2009  Petersen

SW-1 12/22/2011  Petersen

SW-1 7/11/2012 Petersen 0.63 0.008

SW-1 9/30/2012 Petersen <0.05 0.07 <0.05 <0.05 0.08 0,08 0106 <0.005 <0005 <0.005 <0.02 0.18 <0.02 <0.02 0.0002 0.005 0.011 <0.01 <0005 0.02 <0.02 <001 <0.2 02 <01 <01 <0.01

SW-1 3/31/2014 Petersen <0.05 01 <005 <0.05 0.05 <005 0105 <0005 <0.005 <0.005 <0.02 042 <0.02 <0.02 <0.0002 0.009 0.018 <001 <0005 0.17 0.15 <0.01 <0.2 0.2 <0.1 0.01

SW-1A 2/10/2012 Petersen <0.05 04 <0.05 <0.05 <0.05 <0.05 0.224 <0.005 <0.005 <0.005 <002 101 <0.02 <0.02 <0.0002 0.013 0.044 <0.01 <0005 002 002 <0.01 <0.2 02 <01 <01 00S

SW-1A 3/31/2012 Petersen <005 <0.05 0.05 <0.05 0.08 0.06 0.254 <0.005 <0.005 <0.005 0.02 034 0.02 <0.02 <0.0002 <0005 0.031 <0.01 <0.005 0.03 0.03 <0.01 <0.2 02 <01 <01 0.02

SW-1A 6/29/2012 Petersen <0.05 <005 <005 <005 0.14 0.13 0.083 <0005 <0.005 <0.005 <0.02 031 <002 <0.02 <00002 <0.005 0.009 <001 <0.005 0.02 002 <001 <0.2 0.2 <0.1 002

SW-1A 7/11/2012 Petersen 0.38 0010

SW-1A 9/30/2012 Petersen <0.05 <005 <005 <0.05 010 010 0.136 <0005 <0005 <0.005 <0.02 063 <002 <0.02 00002 0.009 0029 <001 <0.005 0.02 0.02 <001 <0.2 03 <01 <01 <0.01



Appendix B Hydrology Information

Al(d) ANY)  As{d) As(t) 8(d) B(t) Bald) Cdd) Cr{d) Cu(d) Fe(d) Felt) Pbid) Ph(1) Hgld) Mn(d] Mn(t) Mo(d) Ni{d) Se(d) Se(t) 2Znld) NH3 F NO2 ROZ NO2+NO3 TP OPO4
Monitaring Site Date Datasource mg/lL.  mg/l mg/L mg/l mg/t mg/t mg/l  mgt mg/l  mg/L  mg/l mg/t mp/L mg/t mg/L mg/L mg/t  mg/l mg/L me/l (ug/t) mgAl mg/Lw mg/l mg/l mg/l mg/LN  mg/lL  mg/t

SW-1A 11/29/2012  Petersen  <0.05 0.07 <0.05 <0.05 <0.06 <0.05 0227 <0.005 <0.005 <0.005 <0.02 0.15 <0.02 <0.02 <0.0002 0.005 0009 <001 <0.005 0.2 <002 <0.01 <0.2 0.2 <0.1 <0.01

SW-1A 3/16/2013 Petersen <0.05 0.5 <0.05 <005 <0.05 <0.05 0.171 <0.005 <0.005 <0005 <002 0.64 <0.02 <0.02 <0.0002 <0.005 0.024 <0.01 <0005 <002 0.03 <0.01 <0.2 0.2 <0.1 <0.05

SW-1A 4/29/2013 Petersen 0.30 0.016

SW-1A 6/6/2013 Petersen <0.05 <005 <005 <0.05 0.06 0.07 0.153 <0.005 <0.005 <0.005 <0.02 0.19 <0.02 <0.02 <0.0002 <0.005 0.006 <001 <0.005 ,02 0,02 <001 <0.2 0.3 <0.1 0.01

SW-1A 9/30/2013 Petersen 0.06 <0.05 <0.05 <0.05 0.10 <0.05 0.105 <0.005 <0.005 <0005 0.02 <0.02 0.02 <0.02 <0.0002 0.006 <0.005 <001 <0.005 <002 0.03 <0.01 <0.2 03 <0.1 <0.01

SW-1A 12/31/2013  Petersen <0.05 0.2 <0.05 <0.05 <005 <005 0.186 <0.005 <0.005 <0.005 <002 042 <002 <002 <0.0002 0007 0016 <001 <0.005 007 0.06 <0.01 <0.2 0.2 <0.1 002

SW-1A 3/31/2014 Petersen <0.05 <0.05 <005 0.05 0.05 <0.05 0.120 <0.005 <0.005 <0005 <002 0.16 <0.02 <002 <0.0002 0005 0.008 <001 <0005 0.17 0.15 <0.01 <0.2 0.2 <0.1 <0.01

SW-1A 4/24/2014 Petersen 0.26 0.023

SW-3 6/23/1986 ull <0.05 0.001 0.08 0.37 <0.02 0.01 0.002 <002 02 118 <002

SW-3 8/9/1986 ull

SW-3 8/31/1986 ull

SW-3 9/16/1986 ull <0.05 0001 01 0.09 <0.02 001 0.002 <0.02 0.2 1 <0.02

SW-3 10/26/1986 un

SW-3 11/15/1986 ul

SW-3 11/18/1986 ul 197 0.002 0.08 56.30 <0.02 101 <0.001 0.05 0.3 0.08 <002

SW-3 12/3/1986 (U] 193 <0.001 0.04 10.15 <0.02 0.15 0.001 0.02 03 0.26 <0.02

SW-3 1/24/1987 un

SW-3 2/19/1987 un

SW-3 3/11/1987 un 037 0.001 005 4,55 <0.02 0.06 <0.001 0.09 0.3 0.05 <002

sw-3 4/9/1987 ull

SW-3 5/11/1987 un

SW-3 6/4/1987 un <0.05 <0.001 0.02 01 <0.02 0.01 0.001 <002 11 038 <001

SW-3 7/1/1987 un

SW-3 8/3/1987 un

Sw-3 9/4/1987 Ui <0.05 <0.001 0.08 0.2 <0.02 <0.0002 0.01 <0,001 0.02 04 030 001

SW-3 10/26/1987 un

SW-3 11/13/1987 ul

SW-3 12/16/1987 un 045 <0.001 <0.01 s <0.02 <0.0002 008 <0.001 0.04 02 022 <001

SW-3 1/9/1988 un

SW-3 2/20/1988 un

SW-3 3/17/1988 ull 3.05 0.004 <0.02 56.8 <0.02 <0.0002 071 <0.001 0.1 0.2 012 <0.01

SW-3 5/27/2005 Petersen <.03 <.01 0.05 017 <001 <.001 <.01 <.03 04 < 01 <.002 0033 <.005 0001 <.02 < 004 <.l 0.19 0,05

SW-3 9/25/2005 Petersen <.03 <.01 0.02 001 <.001 <.001 <.01 <.03 <.01 <.002 <.005 <.001 <.02 <.004 0.2 0.21 <.05 <.05 <.02 <.05 <.05
SW-3 11/3/2005 Petersen <.03 <.01 0.08 0.096 <.001 <.001 <.01 <.03 <.01 0.008 <.005 0,001 < ,004 <.1 0.07 < 05

SW-3 3/31/2006 Petersen 005 <.01 0.04 0.143 <.001 <.001 <.01 <.03 243 <.01 0.01 0.049 <.005 0.001 0.008 01 0.2 006 <.05 < 05
SW-3 5/30/2006 Petersen <.03 <.01 0.1 0059 <.001 <.001 <.01 <.03 0.24 <01 0002 0011 <.,005 0002 <.02 0.006 <1 03 <.05 <.05 <,05 <.05
SW-3 9/7/2006 Petersen <.03 <.01 0.09 0028 <.001 <.001 <.01 <.03 0.2 <.01 <.002 <.002 <.005 <.001 <.02 <.004 <1 027 <05 <.05 <.05
SW-3 12/21/2006  Petersen <.03 <.01 0.03 0202 <.001 <.001 <.01 <.03 046 <.01 0011 0.021 <.005 <.001 <.02 < .004 <Ja 018 01 <.05 < 05
SW-3 3/29/2007 Petersen <.03 <.01 0.07 0091 <.001 <.001 <.01 <.03 0.23 <.01 0044 0.051 <.005 0.002 <02 <.004 <l 043 <.05 <.05 <.05 <.05
Sw-3 6/22/2007 Petersen <.03 <.01 0.09 0048 <.001 <.001 <.01 0.04 013 <.,01 0,004 0.004 <.005 0.001 <.,02 0.028 <d 022 <.05 <.05 <05 <05
SW-3 9/29/2007 Petersen <.03 <.01 0.08 0085 <.001 <.001 <.01 <,03 0.06 <.01 0.007 0.012 <.005 <.001 <,02 0.01 <1 033 292 <.05

Sw-3 12/30/2007  Petersen <.03 <.01 0.03 0153 <.001 <., 001 <.01 <.03 0.64 <.01 0006 0.019 <.005 <.001 <,02 <.004 <.1 0.18 241 <.05

SW-3 3/22/2008  Petersen  <.03 <.01 0.04 0.054 <.001 <.001 <.01 <03 4622 <.01 <.002 0618 <.005 0.001 <.02 <.004 <1 029 169 011 <.05
SW-3 6/18/2008 Petersen <.03 <.01 0.09 0.053 <.001 <.001 0.01 <.03 012 <01 <.002 0003 <.005 <.001 <.02 <.004 < 019 <.05 <.05 <.05 <.05 <05
SW-3 8/21/2008 Petersen <.03 <01 0.05 0.057 <.001 <.001 0.01 <03 019 <.01 0.006 0.009 <005 <.001 <.02 <.004 <1 016 <.05 <.05 <.05 <05 <05
SwW-3 3/19/2009 Petersen <.03 <.01 0.04 0.104 <.001 <.001 <.01 <,03 023 <.01 0,004 0.019 <.005 0.001 <.02 <.004 <1 035 136 0.18

SW-3 5/25/2009 Petersen <03 <.01 012 0.07 <.001 <.001 0.01 <.03 015 <.01 <.002 0.002 <.005 0.002 <.02 <.004 <1 022 <.05 <.05 <05 <,05
SW-3 9/29/2009 Petersen <.03 <.01 0.09 0.032 <.001 0.001 0.01 <.03 <.05 <.01 <.002 0.004 <.,005 0.002 <.02 <.004 0.1 015 <.05 <.05 <.05 < .05
SW-3 11/16/2009  Petersen 0.06 0.06 < .03 0,09 0.002 0.002 <.02 <100,

SW-3 5/13/2010 Petersen 0.05 0.05 <03 0.13 0012 0.016 <.02 < 20.

Sw-3 9/27/2010 Petersen 0.1 01 <03 <.05 <.002 <.002 <02 <20,

SW-3 12/7/2010 Petersen 0.02 0.03 <.03 1.03 0.006 0.033 <.02 <20.

SW-3 3/26/2011 Petersen 003 0.04 <03 1.58 0.017 0.127 <.02 <20.

SW-3 6/1/2011 Petersen 007 0.08 <02 4.72 0013 0.082 006 60



Appendix B Hydrology Information
Al{d) Allt  As(d] As{ty B(d) B(t) Ba(d) Cd(d) Cr(d) Cu(d) Fe(d) Fe(t) Pb{d}] Pbit) Hg(d) Mn(d] Mn(t) Mo(d] Ni{d) Se(d) Se(t] 2Zn(d) NH3 F NO3 NO2 nNo2+NO3 T-P O-PO4
MonHoring She Date Data source  mg/L mg/L m/t mg/l mg/l mg/t mg/l mgll mgfl  mg/lL myl mg/L  mg/L myl. mg/L mg/l mg/t mg/t mg/t meg/t (ug/d mg/L mg/LN mg/L mg/t mg/l mg/LN  mg/L m./:|
SW-3 9/10/2011 Petersen <0.05 <005 <005 <0.05 0.11 0.11  0.035 <0.005 <0.005 <0.005 0.02 0.06 <0.02 <0.02 <0.0002 <0005 <0.005 <0.01 <0.005 0.02 0,04 <0.01 <0.2 0.2 <0.1 <0.01
SW-3 12/21/2011  Petersen <.05 0.1 <.02 0.16 <.005 0014 0.02 <20.
SW-3 3/31/2012 Petersen 0.06 0.05 <.02 0.17 <.005 0.036 0.02 20
SW-3 4/24/2012 Petersen 006 0.08 <.02 0.26 0.009 0.016 002 <20. <1 <1 < 01
SW-3 6/21/2012 Petersen 0.1 0.09 002 0.24 <.005 0.01 0.02 20
SW-3 7/11/2012 Petersen 0.32 0007
SW-3 9/28/2012 Petersen 009 0.09 <.02 0.13 <.005 0.007 003 <20.
Sw-3 11/29/2012  Petersen <0.05 <0.05 <0.02 0.07 0.005 0.006 <0.02 <0.02
Sw-3 12/12/2012  Petersen <.05 0.5 <.02 046 <.005 0014 0.02 20
SwW-3 3/14/2013 Petersen
SW-3 4/29/2013 Petersen 017 0.016
SW-3 5/31/2013 Petersen
Sw-3 9/30/2013 Petersen 0.09 0.11 <0.02 041 <0.005 0.018 002 0.02 <0.1
SW-3 12/22/2013 Petersen <0.05 <0.05 <002 021 <0.005 0.008 005 0.08 <0.1
SW-3 3/31/2014 Petersen 006 0.05 <002 086 <0.005 0.028 020 0.23 <0.1
SW-3 6/16/2014 Petersen 0.17 0.008
Sw-11 8/21/2008 Petersen
Sw-11 12/23/2011  Petersen
Sw-11 2/9/2012 Petersen 0.05 0.2 <0.05 <0.05 0.07 0.07 0.027 <0.005 <0.005 <0.005 0.06 034 <0.02 <0.02 0.0002 0.044 0.052 <0.01 <0.005 002 0.02 <0.01 <02 <01 0.13
Sw-11 3/20/2012 Petersen
SW-11 4/24/2012  Petersen
SW-11 5/8/2012 Petersen
SW-11 5/20/2012  Petersen
SW-11 6/29/2012 Petersen
SW-11 7/10/2012  Petersen
Sw-11 9/30/2012 Petersen
sw-11 11/29/2012  Petersen <005 0.1 0.05 <0.05 0.07 0.07 0.026 <0005 <0.005 <0.005 <0005 0.16 0.02 <0.02 <0.0002 <0.005 0.005 <001 <0.005 0.02 <002 <001 <0.2 0.2 <0.1 0.02
Sw-11 2/26/2013 Petersen
Sw-11 3/14/2013 Petersen
SW-11 3/16/2013 Petersen
SW-11 4/29/2013 Petersen <0.05 0.2 <005 <0.05 011 0.14 0.025 <0.005 <0.005 <0.005 <0.02 0.27 <0.02 <0.02 <0.0002 <0.005 0006 <0.01 <0.005 002 002 <0.01 <0.2 <05 <0.1 0.05
SW-11 5/31/2013 Petersen
SW-11 6/6/2013 Petersen
SW-11 9/24/2013  Petersen
Sw-11 9/30/2013 Petersen
Sw-11 11/13/2013  Petersen
Sw-11 12/19/2013  Petersen
sSw-11 12/22/2013  Petersen
Sw-11 1/16/2014 Petersen
Sw-11 2/11/2014 Petersen <005 01 <0.05 <0.05 005 <005 0025 <0.005 <0.005 <0.005 0.07 0.20 <002 <002 <0.0002 0.010 <0.005 <001 <0.005 0.12 011 <0.01 <0.2 <01 <0.1 <01 007
sw-11 2/28/2014 Petersen <0.05 03 0.05 <005 <0.05 <0.05 0.03 <0.005 0010 <0.005 <002 051 <0.02 <002 <00002 <0005 0012 <0.01 <0.005 0.18 0.15 <0.01 <0.2 0.2 <0.1 004
sw-11 3/28/2014 Petersen
SW-11 3/31/2014 Petersen
SW-11 4/5/2014 Petersen
Sw-11 4/24/2014 Petersen
Sw-11 6/15/2014  Petersen
Kanab at C,R. 2/10/2012 Petersen <0.05 <0.3 <0.05 <0.05 <0.05 <0.05 0.191 <0.005 <0.005 <0005 <002 0.69 0.02 <0.02 <0,0002 0.014 0.036 <0.01 <0.005 0.02 003 <0.01 <0.2 02 <01 <01 0.04
Kanab at C.R. 3/31/2012 Petersen <0.05 <0.05 <0.05 <005 0.10 0.07 0.221 <0.005 <0.005 <0.005 <0.02 015 0.02 002 <0,0002 <0.005 0.034 <0.01 <0,005 0.03 0.02 <0.01 <0.2 02 <01 <01 <0.01
Kanab at C.R. 6/29/2012 Petersen <0.05 <0.05 <0.05 <005 0.09 011 0.033 <0005 <0.005 <0005 <002 005 <002 <0.02 <00002 <0.005 0010 <001 <0.005 0.02 003 <001 <0.2 0.2 <0.1 0.02
Kanab at C.R. 7/11/2012 Petersen 0.10 0.009
Kanab at C.R. 9/30/2012 Petersen <0.05 <0.05 <005 <0.05 0.09 0.09 0.073 <0.005 <0.005 <0,005 <0.02 0.03 <0,02 <0.02 00002 <0005 <0.005 <0.01 <0.005 0.02 002 <001 <0.2 02 <01 <01 <0.1 <0,01
Kanab at C.R. 11/29/2012  Petersen <0.05 <005 <0.05 <0.05 <005 005 0.192 <0005 <0.005 <0005 <002 0.06 0.02 <0.02 <00002 <0.005 0007 <001 <0.005 <0.02 <0.02 <001 <0.2 0.2 <0.1 <0.01
Kanab at C.R. 2/27/2013 Petersen <0.05 14 <005 <0.05 <0.05 <0.05 0.157 <0.005 <0.005 <0.005 <0.02 238 <002 <0.02 <0.0002 <0.005 0.063 <001 <0.005 <0.02 0.02 <0.01 <0.2 0.2 <0.1 0.08
Kanab atCR. 3/16/2013 Petersen <0.05 03 <0.05 <0.05 <005 <0.05 0.156 <0.005 <0.005 <0005 <0.02 036 <0.02 <0.02 <0.0002 <0.004 0.022 <001 <0.005 <0.02 <0.02 <0.01 <0.2 0.2 <01 <0.05



Appendix B

Hydrology Information

[ M) AL As(d) As(f) B(d] B Ba(d) Cd(d) Cr(d] Cu(d) Feld] Fe(] Pbld] Pb(f] Hg(d] ™Mn(d) Mn(t) Mo[d) NId) Seld] Se(l] 2zn(d) WH3 F  ND3 NO2 No2+NO3 TP O-PO4
Monitoring Site Date Datasource mgflL. mg/fL. mg/l mg/l mg/tk mg/l mg/l mg/ll mg/l o mg/lk  me/l mg/l mg/l  mg/l mg/L mg/l  mg/L  mg/l mg/L omg/l (/L) mgll mg/LN mg/l me/l mg/l mgLN mg/L  mglt
Kanab at C.R. 4/29/2013 Petersen 0.30 0.016

Kanab at C.R. 6/6/2013 Petersen <0.05 <0.05 <0.05 <005 0.07 0.08 0.083 <0.005 <0.005 <0005 <002 0.11 <0.02 <0.02 <0.0002 <0.005 <0.005 <0.01 <0.005 0.03 <0.02 <0.01 <0.2 02 <0.1 <0.01
Kanab at C.R. 9/30/2013 Petersen 0.05 <0.05 <0.05 <005 0.10 0.10 0.067 <0.005 <0.005 <0.005 <0.02 0.06 003 <0.02 <0.0002 0.005 0.007 <0.01 <0.005 <002 <002 <0.01 <0.2 02 <0.1 <0.01
Kanab at C.R. 12/31/2013 Petersen <0.05 01 <0.05 <0.05 <0.05 <0.05 0.173 <0.005 <0.005 <0.005 <0.02 040 <0.02 <0.02 <0.0002 0.009 0.018 <0.01 <0.005 0.08 0.06 <0.01 <0.2 02 <0.1 0.02
Kanab at C.R. 2/28/2014 Petersen 0.07 57 <005 <0.05 006 0.09 0.165 <0005 <0.005 <0.005 0.06 949 <002 <0.02 <0.0002 0.005 0.261 <0.01 <0.005 0.14 014 <0.01 <0.2 0.2 <0.1 042
Kanab at C.R. 3/31/2014 Petersen <0.05 0.06 <0.05 <0.05 005 <0.05 0.093 <0.005 0.005 <0.005 <0.02 0.30 <0.02 <0.02 <0.0002 0.006 0.017 <0.01 <0.005 014 016 <0.01 <0.2 02 <01 0.01
Kanab at C.R. 4/24/2014 Petersen 0.05 0.017

Kanab at C.R. 6/18/2014 Petersen 0.04 <0.005

RSD-1 3/31/2012 Petersen

RSD-1 4/25/2012  Petersen

RSD-1 5/8/2012 Petersen

RSD-1 2/27/2013 Petersen <005 01 <0.05 <005 0.06 005 0036 <0.005 <0005 <0005 <002 0.12 <0.02 002 <00002 <0005 <0005 <001 <0.005 <0.02 0.03 <0.01 <0.2 02 0.2 0.04
RSD-1 3/16/2013 Petersen

RSD-1 3/29/2013 Petersen

RSD-1 4/29/2013 Petersen

RSD-1 6/1/2013 Petersen

RSD-1 9/28/2013 Petersen

RSD-1 10/1/2013 Petersen

RSD-1 10/8/2013  Petersen

RSD-1 12/19/2013  Petersen

RSD-1 12/31/2013 Petersen

RSD-1 1/16/2014 Petersen

RSD-1 2/11/2014  Petersen

RSD-1 2/28/2014 Petersen <0.05 65.1 <0.05 0.12 0.23 041 0.073 <0.005 <0.005 <0.005 0.02 431 <002 0.03 <0.0002 0.024 383 <0.01 <0005 0.07 014 <001 <0.2 0.2 13 4.0
RSD-1 3/30/2014 Petersen

RSD-1 4/5/2014 Petersen

RSD-1 4/23/2014 Petersen

RSD-1 6/15/2014 Petersen

Knob Wash 10-Feb-12 Petersen

Knab Wash 25-Apr-12 Petersen

Knob Wash 29-Jun-12 Petersen

Knob Wash 30-Sep-12 Petersen

Knob Wash 28-Nov-12 Petersen

Knob Wash 27-Feb-13 Petersen

Knob Wash 29-Apr-13 Petersen

Knob Wash 1-Oct-13 Petersen

Knob Wash 31-Dec-13 Petersen

Knob Wash 31-Mar-14  Petersen

Knob Wash 4/24/2014 Petersen

Knob Wash 6/15/2014 Petersen

Springs

5P7-1 2/9/2012 Petersen <0.05 <0.05 <0.05 <0.05 0.06 0.06 0.046 <0.005 <0.005 <0.005 0.10 0.86 <0.02 <0.02 0.0002 0.126 0.128 <0,01 <0.005 0.03 0.03 <0.01 <0.2 0.2 003
SP7-1 6/29/2012 Petersen <0.05 0.2 <005 <0.05 0.07 0.08 0.039 <0.005 <0.005 <0.005 <002 131 <0.02 <0.02 <0.0002 <0.005 0.081 <001 <0.005 0.02 0.04 <0.01 <0.2 0.2 <0.1 0.04
SP7-1 9/30/2012 Petersen <0.05 0.05 <0.05 <0.05 0.06 0.18 0.061 <0.005 <0.005 <0.005 <0,02 1.69 <0.02 <002 0.0002 0.087 0131 <0.01 <0.005 <0.02 0.02 <0.01 <0.2 02 <01 <01 0.02
SP7-1 11/29/2012  Petersen <0.05 0.1 <0.05 0.05 <0.05 007 0215 <0005 <0.005 <0.005 <0.02 722 <0.02 <0.02 <0.0002 0.006 0.185 <0.01 <0.005 <002 002 <0.01 <0.2 0.2 <0.1 0.04
SP7-1 6/6/2013 Petersen <0.05 0.6 <0.05 <005 0.05 0.07 0.054 <0.005 <0.005 <0.005 <0.02 337 <0.02 <0.02 <0.0002 0006 0.157 <0.01 <0.005 0.05 0.03 <001 <0.2 0.2 <0.1 0.09
5P7-1 10/8/2013 Petersen 0.08 0.2 <0.05 <0.05 0.06 0.07 0051 <0.005 <0.005 <0.005 0.03 126 <0.02 0.02 <0.0002 0.082 0.138 <0.01 <0.005 0.03 0.03 <0.01 <0.2 0.2 <0.1 0.02
5P7-1 3/31/2014 Petersen <0.05 0.08 0.05 0.05 0.05 008 0.044 <0.005 <0.005 <0.005 0.09 168 <0.02 <0.02 <0.0002 0.044 0.076 <0.01 <0.005 0.23 0.22 <0.01 <0.2 0.2 <0.1 0.02
Knob Spring 10-Feb-12 Petersen <0.05 0.09 <0.05 <0.05 008 009 0.057 <0.005 <0.005 0.005 0.26 0.58 <0.02 0.02 <0.0002 0.776 135 <0.01 <0.005 0.03 0.04 <0.01 <0.2 02 0.20
Knob Spring 25-Apr-12 Petersen

Knob Spring 29-Jun-12 Petersen



Appendix B Hydrology Information

Ald) AI()  As(d) As(f) B(d) B() Ba(d) cd(d) Cr(d) cCu(d] Feld) Fe(t)] Pbl(d) Pb(f) Hgld) Mn(d) Mn(t] Mo(d) Ni[d] Se(d] Se(y) 2Zn(d] NH3 __F_ NO3 NOZ wozwnos T.F  O.rO8
Monitoring Site Date Datasource mg/l mg/L mg/l mg/l mg/l mp/l mg/l mgt mgt mg/t  mg/lt mg/l mgil  mg/L mg/t mg/t  mg/L  mg/t mg/t mg/t (ug/t] me/l mg/LN mg/lL mg/l mg/t mg/LN mg/t  mg/L

Knob Spring 30-Sep-12 Petersen

Knob Spring 28-Nov-12 Petersen

Knob Spring 27-Feb-13 Petersen

Knob Spring 29-Apr-13 Petersen

Knob Spring 1-Oct-13 Petersen

Knob Spring 31-Dec-13 Petersen

Knob Spring 31-Mar-14 Petersen

Knob Spring 4/24/2014 Petersen

Knob Spring 6/15/2014 Petersen

Coyote Seep 25-Apr-12 Petersen <0.05 0.05 <0.05 <005 008 011 0,028 <0.005 <0.005 <0.005 0.02 <002 <0.02 <0.0002 0.021 0.028 <0.01 <0.005 0.02 0,03 <0.01 <02 <05 <05 <0.5 0.03 <0.01
Coyote Seep 29-Jun-12 Petersen <0.05 <0.05 <0.05 <0.05 0.13 013 0,023 <0.005 <0.005 <0.005 <002 039 <0.02 <0.02 <0.0002 <0.005 0.023 <0.01 <0005 0.03 0.03 <0.01 <0.2 <0.2 <0.1 0.04
Coyote Seep 30-Sep-12 Petersen <0.05 <0.05 005 005 010 0.20 0.046 <0.005 <0.005 <0005 0,02 027 <0.02 <0.02 0.0002 0068 0.068 <001 <0.005 0.03 0.03 <0.01 <0.2 <0.2 <0.2 <02 0.02
Coyote Seep 11/28/2012  Petersen <0.05 <0.05 0.05 0.05 0.07 006 0.030 <0.005 <0.005 <0.005 0,24 035 <0.02 <002 <0.0002 0098 0.090 <001 <0005 0.08 0.02 <0.01 <0.2 0.2 <0.1 0.02
Coyote Seep 3/16/2013 Petersen <0.05 0.09 <0.05 0.05 0.07 0.07 0.036 <0.005 <0.005 <0.005 <0.02 0.54 <0.02 <0.02 <0.0002 <0.005 0.081 <0.01 <0.005 0.03 0.03 <0.01 <0.2 <0.2 <0.1 <0.05
Coyote Seep 4/29/2013 Petersen 0.80 0.043

Coyote Seep 5/31/2013 Petersen <0.05 0.2 0.05 0.05 0.10 0.11 0.027 <0.005 <0.005 <0005 <0.02 0.90 0.02 <0.02 <0.0002 0.041 0101 <001 <0.005 0.04 0.03 <0.01 <0.2 <0.2 <0.1 0.02
Coyote Seep 9/30/2013 Petersen 0.06 0.5 <0.05 <005 0.09 010 0.056 <0005 <0.005 <0.005 <0.02 193 0.05 <0.02 <0.0002 0.005 0099 <0.01 <0.005 002 <002 <001 <0.2 <01 <01 0.23
Coyote Seep 12/31/2013  Petersen <0.05 <0.05 <0.05 0.05 <0.05 <0.05 0.044 <0005 0.010 <0.005 0.18 193 <002 <0.02 <0.0002 0.155 0185 <0.01 <0.005 014 012 <001 0.5 <01 <0.1 0.07
Coyote Seep 3/31/2014 Petersen <0.05 0.6 0.05 007 0.05 005 0029 <0.005 0.011 <0.005 0.03 374 <002 <0.02 <00002 <0.005 0136 <0.01 <0.005 0.27 025 <0.01 <0.2 <02 <01 0.30
Coyote Seep 6/18/2014 Petersen 038 0034

Wells

Y-70 (PDH7) 6/24/1986 un

Y-70 (PDH7) 8/3/1986 un

Y-70 (PDH7) 9/2/1986 un

Y-70 (PDH7) 10/2/1986 un

Y-70 (PDH7) 10/29/1986 ui

Y-70 (PDH7) 11/20/1986 un

Y-70 (PDH7) 12/14/1986 un

Y-70 (PDH7) 1/20/1987 ull

Y-70 (PDH?) 2/9/1987 ul

Y-70 (PDH7) 9/16/1987 un <0.05 <0.001 0.22 0.11 <0.005 <0.01 <0.01 0,03 <0.02 <0.0002 0.02 <0.05 <0.02 <0.001 0.02 0.62 06 001 0.01 001
Y-70 (PDH7) 12/8/1987 un <0.05 <0.001 0.22 009 0005 0.01 <0.,01 0.24 <0.02 <0.0002 0.01 <0.05 <0.02 <0.002 <0.01 0.5 0.3 <0.02 <0.02 <0.01
Y-70 (PDH7) 3/17/1988 un <0.05 <0.001 0.20 0.08 <005 <0.01 <001 0.25 <0.02 <0.0002 0.02 <0.05 <0.02 <0.001 <0.01 045 03 002 <001 <0.01
Y-70 (PDH7) 9/10/2011 Petersen

Y-70 (PDH7) 12/23/2011  Petersen <0.2 66 <0.25 0.05 0.65 0.71 0090 <0.025 <0025 <0.025 <0.10 144 <010 0.05 <0.0002 0.058 0.740 <0.05 <0.02 <010 0.03 <0.05

Y-70 (PDH7) 4/25/2012 Petersen <0.05 43 <0.05 005 0.28 030 0.065 <0.005 <0.005 <0.005 1.17 153  <0.02 003 <0.0002 0.651 0805 <0.01 <0.005 0.02 0.04 <0.01 13 06 <05 <05 047 <0.01
Y-70 (PDH7) 7/10/2012 Petersen <0.05 10 <0.05 <0.05 0.25 0.27 0013 <0.005 <0.005 <0-005 <0.02 <0.02 <002 <002 <00002 0685 0.714 <0.01 <0005 0.02 003 <001 10 06 <01 0.07
Y-70 (PDH7) 9/30/2012 Petersen

Y-70 (PDH7) 11/27/2012  Petersen <0.05 01 005 <0.05 026 024 0016 <0.005 <0.005 <0.005 7.27 7.62 <0.02 <0.02 <0.0002 0.633 0.584 <001 <0005 0.04 0.02 <001 15 0.6 <0.1 0.07
Y-70 (PDH7) 2/25/2013 Petersen

Y-70 (PDH7) 6/6/2013 Petersen <0.05 05 0.06 0.05 0.22 0.24 0.017 <0.005 <0.005 <0.005 048 845 <0.02 <002 <0.0002 0497 0.542 <0.01 <0.005 0.04 0.03 <0.01 14 05 <0.1 0.14
Y-70 (PDH7) 10/1/2013 Petersen <0.05 05 <0.05 <005 023 0.23 0.015 <0.005 <0.005 <0.005 0.06 8.48 0.04 <0.02 <0.0002 0.555 0544 <001 <0.005 0.03 <0.02 <0.01 14 0.5 0.2 0.10
Y-70 (PDH7) 12/31/2013 Petersen <0.05 <005 0.05 0.05 0.22 0.18 0.013 <0.005 0.010 <0.005 0.04 8.35 <002 <0.02 <0,0002 0.539 0592 <001 0.008 0.15 013 <0.01 14 0.5 <0.1 0.04
Y-70 (PDH7) 4/1/2014 Petersen <0.05 03 0.08 0.09 0.23 0.25 0.014 <0.005 0.009 <0.005 0.61 859 <002 <0.02 <0.0002 0481 054 <0.01 <0.005 0.28 028 <0.01 15 0.5 <0.1 004
Y-70 (PDH7) 6/18/2014 Petersen 9.39 0.594

Y-103 (A6) 8/4/1986 ull

Y-103 (A6) 9/3/1986 uil

v-103 (A6) 10/15/1986 uit

Y-103 (A6) 11/2/1986 ull

Y-103 (A6) 11/21/1986 ull

Y-103 (A6) 12/14/1986 ull



Appendix B Hydrology Information

A(d] A0 Asld] As() B(d) B Bald) Cd(d) Cr(d) Cu(d) Fe(d) Fe(t) Pb(d) Pb(t) Hg(d] Mn(d) Mni) Mold) NI[d] Se(d) Se(t) zn(d] NH3 F NO3 NOZ NoasNO3 TP O-PO4

Monitoring Sie Date Datasource mg/L mg/L mg/L mg/t mg/l mg/l mg/lt mg/lL mg/l  mg/l  mg/t mg/l mgll  mgil mg/L mg/t mg/t mg/lk mg/L mp/l (ug/t) ;gL mg/ly mg/l mg/L mg/l mg/LN  mg/l  mgl

Y-103 (A6) 1/21/1987 ull

Y¥-103 (A6) 2/11/1987 ull

Y-103 {A6) 9/16/1987 ull <0.05 0.004 009 0.02 <0.005 <0.01 <0.01 133 <0.02 <0.0002 035 <0.05 0.02 <0.001 0.01 0.27 0.5 <0.02 <0.01 0.02

Y-103 (A6) 12/8/1987 ui 0.11 0.003 0.09 0.02 <0.005 <0.01 <0.01 117 <0.02 <0.0002 037 <0.05 <0.02 <0.002 <0.02 0.25 0.2 <0.02 <0.02 0.01

Y-103 (A6) 3/17/1988 ull <0.05 0.005 0.08 0.01 <0.005 <0.01 <0.01 119 <0.02 <0.0002  0.28 <0.05 <0.02 <0.001 0.01 033 0.2 0.02 <0.01 0.01

Y-103 (A6) 3/31/2012 Petersen

Y-103 (A6) 4/25/2012 Petersen <0.05 29.7 <0.05 0.10 0.11 012 0013 <0.005 <0.005 <0.005 232 112 <0.02 0.23  <0.0002 0.099 299 <0.01 <0.005 0.04 0.03 <0.01 03 <05 <05 <0.5 13 <0.01

Y-103 (A6) 7/10/2012 Petersen <0.05 27 <0.05 0.05 0.10 011 0011 <0.005 <0.005 <0.005 0.81 17.2 <0.02 0.02 <0.0002 0,099 0.151 <0.01 <0.005 0.04 0.04 <0.01 <0.2 03 <01 0.08

Y-103 (A6) 9/30/2012 Petersen

Y-103 (A6) 11/28/2012  Petersen <0.05 23 0.05 0.07 010 012 0.012 <0.005 <0.005 <0.005 0.25 203 0.02 <0.02 0.0002 0.085 217 <001 <0.005 004 <002 <0.01 04 03 01 0.29

Y-103 (A6) 2/25/2013 Petersen

Y-103 (A6) 4/29/2013 Petersen

Y-103 (A8) 6/5/2013 Petersen <D.05 11 0.06 0.06 0.08 0.09 0011 <0.005 <0.005 <0.005 235 155 <002 <002 <0.0002 0.083 0.131 <0.01 <0.005 0.03 0.03 <0.01 <0.2 03 <0.1 0.02

Y-103 (A6) 9/30/2013 Petersen <0.05 0.2 <0.05 <0.05 009 011 0.011 <0.005 <0.005 <0.005 0.02 10.8 0.04 <0.02 <0.0002 0.102 0.114 <0.01 <0.005 0.03 002 <001 <02 03 01 0.01

Y-103 (A6) 12/31/2013 Petersen 0.6 0.2 0.05 0.05 0.08 0.12 0.015 <0.005 0.016 <0.005 277 12.2 <0.02 <002 0.0004 0.083 0.096 <0.01 ©0.008 0.15 0.10 <0.01 <0.2 03 <0.1 0.04

Y-103 (A6) 4/1/2014 Petersen <0.05 <0.05 0.07 0.08 0.06 007 0010 <0.005 0.011 <0.005 045 8.69 <0.02 <002 <0.0002 0,098 0.110 <0.01 <0.005 0.27 0.29 <0.01 <0.2 03 <0.1 <0.01

Y-103 {A6) 6/18/2014  Petersen 144 0.138

NLP-1 11/28/2012  Petersen <0.05 04 0.05 0.06 005 0.07 0020 <0.005 <0.005 <0.005 6.98 129 <0.02 <002 00002 0081 0121 <001 <0.005 0.03 004 <0.01 0.5 03 <0.1 0.05

NLP-1 2/25/2013 Petersen

NLP-1 6/6/2013 Petersen <0.05 80 0.06 0.08 <0.05 <0.05 0.025 <0.005 <0.005 <0.005 <002 452 <0.02 0.05 <0.0002 0.076 0.641 <0.01 <0.005 0.03 0.03 <0.01 03 04 <0.1 015

NLP-1 10/1/2013 Petersen <0.05 5.0 <0.05 0.05 0.06 0.06 0.014 <0.005 <0.005 <0.005 037 422 0.04 0.03 <0.0002 0060 0.480 <0.01 <0.005 <002 <0.02 <0.01 <0.2 0.3 <0.1 012

NLP-1 12/31/2013 Petersen <0.05 28 <0.05 0.07 <005 015 0019 <0.005 0.012 <0,005 <0.02 323 <0.02 <0.02 <00002 0068 0400 <0.01 <0.005 0.16 0.07 <0.01 0.3 03 0.1 21

NLP-1 4/1/2014 Petersen

NLP-1 6/18/2014 Petersen 64.5 0.757

NLP-2 11/28/2012  Petersen <0.05 0.2 0.05 0.05 0.14 0.16 0.028 <0.005 <0.005 <0.005 747 9.78 <002 <0.02 <0.0002 0.050 0.059 <0.01 <0.005 003 <0.02 <0.01 12 04 <0.1 005

NLP-2 2/25/2013 Petersen

NLP-2 4/29/2013 Petersen

NLP-2 5/31/2013 Petersen

NLP-2 6/6/2013 Petersen <0.05 169 0.05 007 012 014 0.026 <0.005 <0.005 <0.005 <002 470 <002 006 <0.0002 0.058 0984 <0.01 <0005 0.03 004 <001 10 0.5 01 12

NLP-2 10/1/2013 Petersen <0.05 7.2 <005 <0.05 0.15 0.15 0.016 <0.005 <0.005 <0.005 003 343 0.05 0.02 <0.0002 0.043 0.427 <0.01 <0.005 0.02 0.02 <0.01 0.9 04 0.1 0.37

NLP-2 12/31/2013  Petersen 0.2 209 0.05 0.10 012 041 0.024 <0.005 0.015 <0.005 0.24 679 <0,02 0.02 <0.0002 0.044 147 <0.01 <0005 0.13 003 <0.01 13 04 01 17

NLP-2 4/1/2014 Petersen

NLP-2 4/24/2014 Petersen

NLP-2 6/18/2014 Petersen 54.5 0.408

NLP-3 2/25/2013 Petersen

NLP-3 2/28/2013 Petersen <0.05 39.1 <0.05 0.07 0.13 010 0028 <0.005 <0.005 <0.005 <0.02 86.0 <002 0.18 <0.0002 0.011 4.22 <0.01 <0.005 0.04 0.02 <0.01 <0.2 <0.1 <01 <0.1 1.0

NLP-3 6/6/2013 Petersen <005 7.6 0.05 0.07 0.10 0.11 0.025 <0.005 <0005 <0.005 <0.02 285 <0.02 003 <0.0002 0.224 0.650 <0.01 <0.005 0.03 0.02 <0.01 <0.2 0.2 <0.1 0.14

NLP-3 10/1/2013 Petersen 0.09 79 <0.05 <0.05 0.13 0.13 0.013 <0.005 <0.005 <0.005 0.04 394 0.03 <0.02 <0.0002 0.007 0.981 <0.01 <0.005 <0.02 0.03 <0.01 <0.2 0.2 0.1 0.22

NLP-3 12/31/2013 Petersen 04 10.0 <0.05 0.06 010 0.24 0.033 <0.005 0006 <0.005 0.25 30.2 <0.02 <0.02 <0.0002 0.206 0.892 <001 0006 0.12 0.08 <0.01 <0.2 0.2 0.2 0.22

NLP-3 4/1/2014 Petersen

NLP-3 6/18/2013 Petersen 174 0.531

NLP4 2/25/2013 Petersen

NLP-4 2/28/2013 Petersen <0.05 144 <0.05 0.08 0.07 0.07 0.021 <0.005 <0.005 <0.005 <0.02 46.6 <0.02 0.07 <0.0002 0.067 108 <0,01 <0.005 0.02 0.06 <0.01 <0.2 02 <01 <01 032

NLP-4 6/6/2013 Petersen <0.05 51 0.05 0.07 0.09 0.10 0.018 <0.005 <0.005 <0.005 <0.02 204 0.02 0.03 <0.0002 0.150 0465 <0.01 <0.005 0.04 0.04 <0.01 <02 03 <0.1 025

NLP4 10/1/2013 Petersen 0.09 25 <005 <005 011 0.11 0.020 <0.005 <0.005 <0.005 0.03 144 0.04 <0.02 <0.0002 0236 0485 <0.01 <0.005 0.02 0.02 <0.01 <02 03 <0.1 042

NLP-4 12/31/2013 Petersen 0.2 104 <0.05 0.12 0.05 034 0018 <0.005 0.009 <0.005 0.18 75.8 <0.02 <0.02 <0.0002 0.148 2.61 <0.01 <0.005 0.12 0.03 <0.01 <0.2 0.2 <0.1 0.5

NLP4 4/1/2014 Petersen

NLP4 6/18/2014 Petersen 711 0.220

NLP-5 2/25/2013 Petersen

NLP-5 2/28/2013 Petersen <0.05 31 <0.05 0.06 0.07 0.05 0.022 <0.005 <0.005 <0.005 <0.02 4.6 <0.02 0.05 <0.0002 <0.005 139 <0.01 <0.005 0.04 0.03 <0.01 <0.2 02 <01 <01 0.65

NLP-5 6/6/2013 Petersen <0.05 21 0.06 0.05 0.08 0.10 0.020 <0.005 <0.005 <0.005 <0.02 5.98 <0.02 <0.02 <0.0002 <0.005 0162 <0.01 <0.005 0.03 0.03 <0.01 <0.2 0.2 <0.1 0.14



Appendix B

Hydrology Information

Al(d) AI() As(d) As(] B(d) B() Ba(d) Cd(d) Cr(d) Culd) Feld) Felt) Pb{d) Pb(Y) Hg(d) Mn(d] Mn(t) Mo(d) NI[d) Se(d) Sel) zn(d) NH3 _F_ NO3 NOZ NozNo3 TP 0-PO4
Monitoring Sie Date Datasource mg/l mg/l mg/l mg/Lt m/L mg/l mg/l mgt mp/t mg/l  mg/L mg/L mg/l  mg/L mg/L mg/t  mp/t  mg/L mg/Lt mg/l (ug/l) mg/L mg/LN mg/l mg/L mg/t mg/LN  mg/t mg/t
NLP-5 10/1/2013 Petersen <0.05 86 <005 <0.05 012 013 0,022 <0.005 <0.005 <0.005 <002 274 0.04 004 <0.0002 <0005 1.04 <0.01 <0.005 0.02 003 <0.01 <0.2 0.2 02 0.36
NLP-5 1/1/2014 Petersen 08 06 <005 <0.05 005 0.07 0,025 <0.005 0.009 <0.005 0.35 215 <0.02 <002 <0.0002 0,016 0.083 <0.01 <0.005 0.15 0.12 <0.01 <0.2 0.2 01 0.04
NLP-5 4/1/2014 Petersen
NLP-5 6/18/2014 Petersen 16.1 0.427
NLP-6 2/25/2013 Petersen
NLP-6 2/28/2013 Petersen  <0.05 0.8 0.05 0.05 0.09 006 0.022 <0.005 <0.005 <0.005 <002 215 <002 0.02 <0.0002 0.211 0484 <001 <0.005 0.0 0.04 <001 03 02 <01 <01 0.06
NLP-6 4/5/2014 Petersen 24.2 741
NLP-6 4/24/2014 Petersen
NLP-6 6/18/2014 Petersen 715 232
NLP-7 2/25/2013 Petersen
NLP-7 2/28/2013 Petersen <0.05 355 <0.05 0.08 0.12 0.11 0.023 <0.005 <0.005 <0.005 <002 375 <0.02 0.32 <0.0002 0.128 7.72 <0.01 <0.005 0.02 <0.02 <0.01 <0.2 <01 <01 <01 26
NLP-7 6/6/2013 Petersen <0.05 375 <0.05 0.09 0.07 0.07 0.022 <0.005 <0.005 <0.005 <0.02 830 <002 018 <0.0002 0.226 475 <0.01 <0.005 0.02 0.02 <0.01 <0.2 0.6 07 16
NLP-7 10/1/2013 Petersen 0.09 238 <005 006 0.11 011 0.022 <0.005 <0.005 <0.005 0.02 770 0.02 0.09 <0.0002 0.184 3.18 <0.01 <0.005 0.03 0.03 <0.01 <0.2 0.5 21 0.61
NLP-7 1/1/2014 Petersen 10 108 <0,05 006 0.07 022 0.030 <0.005 0009 <0.005 0.55 375 <0.02 <0.02 <0.0002 0.177 1380 <0.01 <0.005 0.09 0.08 <001 <0.2 05 12 0.50
NLP-7 4/1/2014 Petersen
NLP-7 6/18/2014 Petersen 67.4 395
NLP-8 2/25/2013 Petersen
NLP-8 2/28/2013 Petersen <0.05 03 0.06 0.06 0.25 0.24 0.017 <0005 <0.005 <0.005 <0.02 10.6 <0.02 <0.02 <0.0002 209 222 <0.01 0,010 0.03 004 <0.01 08 0.2 <01 <0.1 01
NLP-8 6/6/2013 Petersen <0.05 267 0.08 0.15 0.21 0.16 0.013 <0005 <0.005 <0.005 <0.02 122 <0.02 0.15 <0.0002 174 476 <0.01 0.007 0.06 0.03 <0.01 05 <0.5 038 11
NLP-8 10/1/2013 Petersen  <0.05 8.6 <005 0.09 0.25 0.24 0.018 <0.005 <0.005 <0005 0.02 78.5 0.03 005 <0.0002 138 213 <001 <0.005 0.04 004 <0.01 04 <0.5 0.2 0.35
NLP-8 1/1/2014 Petersen
NLP-8 4/1/2014 Petersen
NLP-8 4/24/2014 Petersen
NLP-8 6/18/2017 Petersen 50.5 174
NLP-9 2/25/2013 Petersen
NLP-9 2/26/2013 Petersen <0.05 07 0.05 0.05 0.20 021 0014 <0005 <0005 <0.005 <0.02 234 <002 <0.02 <0.0002 0.037 0.056 <0.01 <0.005 0.05 0.06 <0.01 <0.2 05 17 0.20
NLP-9 10/8/2013 Petersen 0.07 54 005 <005 023 025 0.024 <0005 <0005 <0.005 <0.02 149 <0.02 003 <0.0002 0.012 0181 <0.01 <0.005 0,07 0.04 <001 <0.2 0.7 20 036
NLP-9 1/1/2014  Petersen
NLP-9 4/1/2014 Petersen
NLP-9 6/18/2014 Petersen
NLP-10 12/31/2013  Petersen <0.05 259 0.07 0.15 015 055 0036 <0.005 0.015 <0.005 0.05 106 <0.02 006 <0.0002 0.167 3.01 002 <0005 018 <0.02 <0.01 24 04 <0.1 14
NLP-10 4/1/2014 Petersen
NLP-10 4/24/2014 Petersen 08 106 <0.05 <0.05 0.17 012 0028 <0.005 <0.005 <0.005 176 62.2 <0.02 <002 <0.0002 0.077 0.754 <001 <0.005 0.02 <0.02 <0.01 1.6 <05 <05 <05 <0.1 0.13
NLP-10 6/18/2014 Petersen 437 0.666
NLP-11 12/22/2013  Petersen
NLP-11 4/1/2014 Petersen
NLP-11 6/18/2014 Petersen
NLP-12 12/22/2013  Petersen
NLP-12 12/31/2013 Petersen <0.05 36.5 0.05 041 0.13 0.86 0.033 <0.005 0.010 <0.005 <0.02 211 <0.02 0.15 <0.0002 0.3%4 7.01 <0.01 0007 0.15 <0.02 <0.01 03 04 <0.1 4.8
NLP-12 2/11/2014 Petersen
NLP-12 4/24/2014 Petersen 0.04 7.6 <0.05 0.07 0.14 0.09 0.024 <0.005 <0.005 <0.005 0.32 42 <0.02 <0.02 <0.0002 0528 0.933 <0.01 <0.005 002 <0.2 <0.01 <02 03 <02 <0.2 01 0.17
NLP-12 6/19/2014 Petersen 234 0.562
NLP-13 12/31/2013  Petersen <005 183 0.06 0.09 092 105 0007 <0.005 0.018 <0.005 0.03 261 <002 <002 <0.0002 0190 0898 <0.01 0007 0.16 01 <0.01 <0.2 09 01 1.5
NLP-13 4/1/2014 Petersen
NLP-13 4/24/2014 Petersen 0.2 156 <005 <0.05 099 103 0007 <0.005 <0.005 <0.005 0.02 18.7 <002 <002 <0.0002 0188 0.705 <0.01 <0005 004 <0.02 <0.01 <0.2 09 <05 <05 04 0.80
NLP-13 6/18/2014 Petersen 0.59 0.261
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Table B-3. Piezometer well details.

Hydrology Infor ‘on

Date Elevation  Stick-up  Tot, Depth Screened Gravel-zone Borehole Drilling Well casing
Well ID constructed Drilled for® (feetasl) (feetaprox.) (feetbgs) interval (feet bgs) (feet) diameter method diameter/type = Screened Formation
NLP-1 28-Nov-12 ACD 6920.23 0.3 20.0 10.0-20.0 ) 8.0 -720.0 2.5-inch Direct push 1-inch PVC Quaternary Alluvium
NLP-2 28-Nov-12 ACD 6910.39 0.3 24.0 14.0-24.0 12.0-24.0 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
NLP-3 28-Nov-12 ACD 6917.98 0.3 30.0 20.0-30.0 17.4 - 30.0 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
NLP-4 28-Nov-12 ACD 6871.86 0.5 8.0 3.0-8.0 2.0-8.0 2.5-inch Direct push 1-inch PVC Quaternary Alluvium
NLP-5 28-Nov-12 ACD 6921.45 0.5 10.0 5.0-10.0 3.0-10.0 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
NLP-6 29-Nov-12 ACD 6957.29 0.2 20.0 10.0- 20.0 8.0-20.0 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
NLP-7 29-Nov-12 ACD 6946.76 0.5 26.0 16.0- 26.0 12.0- 26.0 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
NLP-8 29-Nov-12 ACD 6980.54 0.2 20.0 10.0 - 20.0 8.0-20.8 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
NLP-9 30-Nov-12 ACD 6951.01 0.5 24.0 14.0-24.0 12.0-24.0 2.5-inch Direct push 1-inch PVC Quaternary Alluvium
NLP-10 12-Nov-13 ACD 6902.62 0.3 28.0 18.0-28.0 17.0-28.0 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
NLP-11 13-Nov-13 ACD 6862.71 0.3 29.0 19.0-29.0 19.0- 29.0 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
NLP-12 13-Nov-13 ACD 6848.57 0.5 23.5 13.5-23.5 12.5-23.5 2.5-inch Direct push 1- inch PVC Quaternary Alluvium
Y-103 (A6) 11-Nov-86 ull 6919.8 2.9 77.81 17-9-77.8 4.6 -77.96 5.875-inch Rotary 2-inch PVC Quaternary Alluvium
Y-70 (PDH7) 20-Nov-85 ull 6900.0 2.6 97.0 72.0-87.0 5.625-inch to 60 ft.  Rotary/core 2-inch PVC Smirl Coal Seam
3.0-inch to 97 ft. w/wat. inj.

*ACD - Alton Coal Development, LLC

Ull - Utah International, Inc.
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Figure 1: Sample Site V-01

Figure 2: Sample Site V-02
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Figure 3: Sample Site V-03

Figure 4: Sample Site V-04



Appendix C Vegetation Information

Figure 6: Sample Site V-06



Appendix C Vegetation Information

Figure 7: Sample Site V-07

Figure 8: Sample Site V-08
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Figure 10: Sample Site V-10
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Figure 12: Sample Site V-12
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Figure 13: Sample Site V-13

Figure 14: Sample Site V-14
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Figure 15: Sample Site V-15

Figure 16: Sample Site V-16
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Figure 17: Sample Site V-17

Figure 18: Sample Site V-18
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Figure 19: Sample Site V-19

Figure 20: Sample Site V-20
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Figure 21: Sample Site V-21
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Supplemental Soils Information

The following summary of soils data collected as part of the order 2 soil survey in the North
Private Lease area is provided as an enhancement to soils information discussed within the AVF
report.

Order 2 Soil Survey

An order 2 soil survey was conducted within the boundaries of the North Private Lease area
during 2012 through 2014 (Long 2014). This soil survey was made in accordance with the
guidelines for an order II soil survey as detailed in the Soil Survey Manual (USDA NRCS 1993)
and National Soil Survey Handbook (2014b). Soils were classified using the Keys to Soil
Taxonomy, Eleventh Edition (USDA NRCS 2010). The dominant soil Great Groups identified in
the North Private soil survey area are Calciustepts, Haplustalfs, Haplusterts, Endoaquepts,
Ustifluvents, and Ustorthents.

Evaluation of Soils

Soils were examined, described, and sampled in hand dug pits (6), cutbanks (3), backhoe (2), and
hydraulic push probe tubes (58), soils map 1. Ten of the push probe locations were outside the
soil survey boundary. Soil samples were collected in July/August 2012, October 2012,
November 2012, November 2013, and April 2014.

Soil characteristics normally seen in backhoe pits or cutbanks were also observed when the push
probe tube liners were opened. These soil characteristics included: horizons; soil structure; dry
and moist consistence; ped surface features (clay films, slickensides, and carbonate coats); root
size and density; pore size and density; concentrations (secondary carbonates); rock fragment
size, amount, shape, roundness, and kind; and qualitative soil moisture estimates. Soil horizon
boundary descriptions were limited to vertical descriptions (abrupt, clear, gradual, and diffuse)
for the push tubes.

Soil Profile Descriptions

Soil profile descriptions were completed for each soil sample location. This occurred in the field
for the hand dug pits, cutbanks, and backhoe pits when they were sampled. Push probe holes
were analyzed and described when the push tubes were opened in the office. Soil colors
(Munsell 2012) were evaluated in the office under natural lighting using the profile box samples
collected for each location. Soil Pedon Description Forms (USDA - NRCS 1997) were
completed for each soil pit using the methods detailed in the Field Book for Describing and
Sampling Soils, version 3.0 (Schoeneberger et. al., 2012). All soil descriptions were completed
by Robert E. Long, Certified Professional Soil Scientist. Soil profile descriptions are in

D-1



Appendix D Soil Survey and Laboratory Information

Appendix B of the North Private Lease Soil Survey Report (Long 2014). Site photos of each soil
sample location are in Appendix D of the North Private Lease Soil Survey Report (Long 2014).

Soil samples of each horizon were collected in new gallon size plastic freezer bags and in
micromonolith boxes. The sealed sample bags were shipped to Inter Mountain Laboratory in
Sheridan, Wyoming for analysis. The box samples were used for further examination of soil
profile characteristics and retained as a record of each soil profile. Photos of the soil profile
boxes are in Appendix E of the North Private Lease Soil Survey Report (Long 2014).

Analysis of Soil Samples

Soil samples (430) from 69 representative soil profiles collected by soil horizon from within or
immediately adjacent to the North Private Lease soil survey area were submitted for chemical
and physical analysis.

Soil samples were analyzed for the parameters outlined by the Utah Division of Oil Gas and
Mining’s (DOGM) Guidelines for Management of Topsoil and Overburden (DOGM, 2005)
along with additional parameters deemed necessary for this study, soils table 1.
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Soils Table 1. Soil analysis parameters for topsoil and overburden (Utah DOGM, 2005).

Parameter Unit Full Analysis Short Analysis Limited Analysis
Paste pH s.u. X! X! x!
Saturation percent % X! X!
Electrical Conductivity (ECe) dS/m x! x! X!
Moisture percent % x! x!
Field Capacity % X X
Wilting Point % X X
Organic Matter Percent % X' x! X!
Soluble Na, K, Mg, and Ca meq/!l x x! x!
Sodium Adsorption Ratio b X! !
Particle Size Analysis (report very % . X' X!
fine sand, sand, silt, and clay)
Boron, available x? X2
Nitrate (as N) X X
CaCO3 Percent % x X! x!
Phosphorus, available ppm X x?
Selenium, available ppm y.& X* x*
Total Organic Carbon % X! x! x
Acid Base Potential Tons/Kton X
Arsenic, Total mg/kg X
Barium, total mg/kg X
Cadmium, total mg/kg X
Chromium, total mg/kg X
Copper, total mg/kg X
Iron, total mg/kg X
Lead, total mg/kg X
Manganese, total mg/kg X
Molybdenum, total mg/kg X
Selenium, total mg/kg X
Silver, total mg/kg X
Zinc, total mg/kg X
Bulk Density g/em’ X

Coarse Fragments, >2mm
K factor calculation

%

X

As deemed necessary for the sample
x* x

1. Parameter listed in Guidelines for Management of Topsoil and Overburden, Table 4 for soil suitability
evaluation (Utah DOGM 2005).

2. Parameter listed in Guidelines for Management of Topsoil and Overburden, Table 8 for substitute topsoil
and overburden (Utah DOGM 2005).

3. Available phosphorus was not analyzed on all medium list samples.

4. K factors were calculated for medium and short list samples when the necessary data was available.
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Soil Families

The order 2 soil survey identified 15 distinct soil families within the North Private Lease (Long
2014). The taxonomic classification of these soil families is listed in soils table 2. The soil
families were delineated on the soils map in twelve soil map units based on soil types, slope,
and physiographic setting, soils table 3. The order 2 soil survey is shown in soils map 2.

Soils Table 2. Taxonomic classification and parent material for soils in the North Private Lease.

Soil Family Taxonomic Classification Parent Material’
AAA® Aridic Haplustepts fine-loamy, carbonatic, mesic Alluvium
Atlatl Aridic Calciustepts coarse-loamy, carbonatic, mesic Alluvium
BBB® Aridic Calciustepts fine-loamy, carbonatic, mesic Alluvium
Bobknoll Aridic Calciustepts coarse-loamy, mixed, superactive, mesic Slope Alluvium
Boxcanyon Calcidic Haplustalfs fine, smectitic, mesic Slope Alluvium
Brumley Calcidic Haplustalfs fine-loamy, mixed, superactive, mesic Residuum & Colluvium
ccct Aridic Calciustepts fine, carbonatic, mesic Alluvium
pDD! Oxyaquic Ustifluvent sandy-skeletal, carbonatic, mesic Alluvium
Flugle Aridic Haplustalfs fine-loamy, mixed, superactive, mesic Residuum & Colluvium
Quezcan Aridic Ustorthent fine, smectitic, superactive, mesic Residuum
Sideshow  Aridic Haplusterts fine, smectitic, mesic Residuum & Colluvium
Sideslide Typic Endoaquepts fine-loamy, mixed, superactive, mesic Alluvium
Teromote  Aridic Haplustepts fine-loamy, mixed, superactive, mesic Colluvium
Vessilla Aridic Lithic Ustorthents loamy, mixed, calcareous, active, mesic Residuum
Wimmer Aridic Calciustepts fine-loamy, mixed, superactive, mesic Slope Alluvium

1. Nosoil series have been established in this taxonomic family.
2. Dominant parent material source.

Physiographic settings within the North Private Lease soil survey included terrace remnants,
hills, alluvial fans, fan aprons, structural benches, floodplains, and stream terraces (USDA NRCS
2008). Parent material sources had a significant impact on soil development, soils map 3. Fine
textured soils developed in slope alluvium and residuum from tropic shale dominated the
hillslopes and upper portions of the alluvial fans. Fine-loamy soils with argillic, cambic, and
calcic horizons occur on the lower portions of the alluvial fans. Shallow to moderately deep soils
developed from Tropic shale and sandstone dominate the structural bench area. Active
floodplains and stream terraces are dominated by aquic soils that formed in carbonatic
alluvium.
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Carbonatic soils (greater than 40 percent calcium carbonate equivalent) dominate on the

terrace remnants, soils map 4.

Soils Table 3. Soil map unit composition in the North Private Lease.

Map
Unit Map Unit Physiographic
Symbol Pct Soil Family Taxonomic Classification Setting'
Al Sideshow family, 0-4% slopes
85 Sideshow  Aridic Haplusterts fine, smectitic, mesic Concave Footslopes
10 Teremote Aridic Haplustepts fine-loamy, mixed, super, mesic Convex Hillslopes
5 Boxcanyon Calcidic Haplustalfs fine, smectitic, mesic Concave Toeslopes
A2 Sideshow - Teromote families, 4 to 8% slopes
50 Sideshow  Aridic Haplusterts fine, smectitic, mesic Hillslopes
35 Teromote Aridic Haplustepts fine-loamy, mixed, super, mesic Convex Hillslopes
10 Wimmer Aridic Calciustepts fine-loamy, mixed, super, mesic Toeslopes
5 Boxcanyon Calcidic Haplustalfs fine, smectitic, mesic Concave Toeslopes
A3 Sideshow family, 8 to 18% slopes
80 Sideshow  Aridic Haplusterts fine, smectitic, mesic Convex Hillslopes
10 Teremote Aridic Haplustepts fine-loamy, mixed, super, mesic Linear Hillslopes
7  Boxcanyon Calcidic Haplustalfs fine, smectitic, mesic Concave Toeslopes
3  Quezcan Aridic Ustorthent fine, smectitic, super, mesic Convex Ridges
B Flugle - Brumley families, 8 to 15% slopes
60 Flugle Aridic Haplustalfs fine-loamy, mixed, supere, mesic Structural Benches
30 Brumley Calcidic Haplustalfs fine-loamy, mixed, super, mesic Hillslopes
10 Bobknoll Aridic Calciustepts coarse-loamy, mixed, super, mesic Toeslopes
C Quezcan family - Vesilla family - Rock Outcrop, 20 to 45% slopes
50 Quezcan Aridic Ustorthent fine, smectitic, superactive, mesic Structural Benches
30 \Vesilla Aridic Lithic Ustorthents loamy, mix, calcs, act, mesic Structural Benches
15 Rock Outcrop Ridges
5  Brumley Calcidic Haplustalfs fine-loamy, mixed, supere, mesic  Swales
D Wimmer - Teromote - Bobknoll families, 2 to 8% slopes
50 Wimmer Aridic Calciustepts fine-loamy, mixed, super, mesic Toe of Alluvial Fans
25 Teromote Aridic Haplustepts fine-loamy, mixed, supere, mesic Alluvial Fans
15 Bobknoll Aridic Calciustepts coarse-loamy, mixed, super, mesic ~ Terrace Remnants
10 Flugle Aridic Haplustalfs fine-loamy, mixed, super, mesic Terrace Remnant
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Map
Unit Map Unit Physiographic
Symbol Pct Soil Family Taxonomic Classification Setting®

E Atlatl - CCC families, 0 to 4% slopes
45  Atlatl Aridic Calciustepts coarse-loamy, carbonatic, mesic Terrace Remnants
40 CCC Aridic Haplustepts fine-loamy, carbonatic, mesic Terrace Remnants
10 Bobknoll Aridic Calciustepts coarse-loamy, mixed, super, mesic  Terrace Remnants
5 Boxcanyon Calcidic Haplustalfs fine, smectitic, mesic Terrace Remnants

F Boxcanyon family, 0 to 4% slopes
85 Boxcanyon Calcidic Haplustalfs fine, smectitic, mesic Alluvial Fans
10 Wimmer Aridic Calciustepts fine-loamy, mixed, super, mesic Toe of Alluvial fans
5  Bobknoll Aridic Calciustepts coarse-loamy, mixed, super, mesic  Terrace Remnants

G AAA family, 0 to 5% slopes
75 AAA Aridic Haplustepts fine-loamy, carbonatic, mesic Terrace Remnants
10 BBB Aridic Calciustepts fine-loamy, carbonatic, mesic Terrace Remnants
10 CcCC Aridic Calciustepts fine, carbonatic, mesic Terrace Remnants
5 Atlatl Aridic Calciustepts coarse-loamy, carbonatic, mesic Terrace Remnants

H BBB - Atlatl families, 15 to 70% slopes
75 BBB Aridic Calciustepts fine-loamy, carbonatic, mesic Valley sideslopes
20 Atlatl Aridic Calciustepts coarse-loamy, carbonatic, mesic Valley sideslopes
5 AAA Aridic Haplustepts fine-loamy, carbonatic, mesic Toeslopes

J Sideslide - DDD families, 4 to 12% slopes
50 Sideslide Typic Endoaquepts fine-loamy, mixed, mesic Floodplain
40 DDD Oxyaquic Ustifluvent sandy-skeletal, carbonatic, mesic Stream Terrace
10 Teromote Aridic Haplustepts fine-loamy, mixed, super, mesic Alluvial fans

K BBB family, 15 to 70% slopes
80 BBB Aridic Calciustepts fine-loamy, carbonatic, mesic Hillslopes
10 Quezcan Aridic Ustorthent fine, smectitic, superactive, mesic Arroyo sideslopes
10 Sideshow  Aridic Haplusterts fine, smectitic, mesic Hillslopes

P Pond

1. Dominant physiographic setting.

Soil Limiting Features
Determination of Good, Fair, Poor, or Unacceptable for topsoil, subsoil, and overburden is
based on the Guidelines for Management of Topsoil and Overburden (Utah DOGM 2005).
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Available Water Capacity

The available water capacity (AWC) was determined in the laboratory with pressure plates at
field capacity (1/3 atmosphere) and wilting point (15 atmosphere). The difference between the
two test results is the available water capacity.

AWC ranges from fair to poor in most of the soil horizons. Soil horizons with poor AWC are
primarily associated with clay, silty clay, and loamy sand soil textures.

Calcium Carbonate

The calcium carbonate equivalent was analyzed by the laboratory and reported as percent
carbonate. Calcium carbonate levels ranged from less than 1 percent to as high as 76 percent.
Measured calcium carbonate is greater than 30 percent in at least one soil horizon within 150 cm
(5 feet) of the soil surface at 35 of the 69 soil profile locations. Soils with greater than 30
percent calcium carbonate are considered Poor in the Guidelines for Topsoil and Overburden
Management (Utah DOGM 2005).

Calcium carbonate levels correlate with parent material and physiographic setting. Soils that
developed in alluvium from limestone and sandstone on terrace remnants have calcium carbonate
levels greater than 30 percent in at least one soil horizon within 150 cm (5 feet)of the soil
surface. Alluvial fan soils developed in mixed slope alluvium and colluvium with Tropic shale
and sandstone as their primary source and typically have calcium carbonate levels ranging from
10 to approximately 25 percent. Soils that have developed directly from the Tropic shale have
low amounts of calcium carbonate.

Soil calcium carbonate levels were greater than 30 percent on the surface at 14 soil profile
locations. Ten of these profiles had greater than 40 percent calcium carbonate at the surface.
These conditions are typically associated with poor vegetative cover in the North Private Lease
soil survey area. Soils table 4 lists the soil families with calcium carbonate limitations.
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Soils Table 4. Calcium carbonate conditions for soil families in the North Private Lease soil survey.

Calcium Calcium
Carbonate Carbonate
Equivalent > Equivalent >
30% in Upper 40% in Upper
Soil Family Taxonomic Classification 150 cm 150 cm
AAA Aridic Haplustepts fine-loamy, carbonatic, mesic Yes Yes
Atlatl Aridic Calciustepts coarse-loamy, carbonatic, mesic Yes Yes
BBB Aridic Calciustepts fine-loamy, carbonatic, mesic Yes Yes
Bobknoll Aridic Calciustepts coarse-loamy, mixed, superactive, mesic Yes Yes
Boxcanyon Calcidic Haplustalfs fine, smectitic, mesic Yes Yes
Brumley Calcidic Haplustalfs fine-loamy, mixed, superactive, mesic
CccC Aridic Calciustepts fine, carbonatic, mesic Yes Yes
DDD Oxyaquic Ustifluvent sandy-skeletal, carbonatic, mesic Yes Yes
Flugle Aridic Haplustalfs fine-loamy, mixed, superactive, mesic
Quezcan Aridic Ustorthent fine, smectitic, superactive, mesic
Sideshow  Aridic Haplusterts fine, smectitic, mesic
Sideslide Typic Endoaquepts fine-loamy, mixed, superactive, mesic Yes Yes
Teromote  Aridic Haplustepts fine-loamy, mixed, superactive, mesic
Vessilla Aridic Lithic Ustorthents loamy, mixed, calcareous, active, mesic
Wimmer Aridic Calciustepts fine-loamy, mixed, superactive, mesic Yes

Calcium carbonate contributes to plant nutrient deficiencies. The availability of phosphorus is
reduced by the formation of insoluble Ca and Mg phosphates. "Iron, Zn, Mn, and Cu deficiencies
are common in soils that have high calcium carbonate due to reduced solubility at alkaline pH
values (Imas 2014).
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K factor

The K factor is an estimate of the potential erodibility of a soil by water. Soils with a K factor
greater than 0.37 are considered Poor and have an increased potential of being eroded by water
(Utah DOGM 2005). Soils with K factors greater than 0.37 were of limited amount in the North
Private Lease soil survey area.

Permeability

Very slow permeability is a limiting factor in the Sideshow and Quezcan soil families. Soil
permeability estimates were derived from estimates of the saturated hydraulic conductivity, K.
The K, estimates were obtained from soil textural triangles in the Guide for Estimating Ksat
Jfrom Soil Properties in section 618.88 of the National Soil Survey Handbook (USDA NRCS
2014c). The lab analysis percents sand, silt, and clay were used to estimate K.

Salinity

Soil salinity is not a significant problem in the North Private Lease soil survey area.
Conductivities of 4 to 8 dS/m occur in the lower subsoil of the Sideshow family which develops
from Tropic shale. A soil conductivity of 10.9 dS/m was measured in a Tropic shale bedrock
sample at soil profile location 12AS015.

Soil profile 12AS029 is a Boxcanyon family soil with conductivities of 4.81 to 5.24 dS/m at a
depth of 232 to 500 cm (7.6 to 16.4 feet) below the surface. Weathered Tropic sandstone is
present at 334 to 500 cm (11.0 to 16.4 feet) and strongly weathered Tropic shale is present at
(16.4 feet) in this soil profile.

Sodicity

Sodium concentrations are not a significant problem in the North Private Lease soil survey area.
Sodium adsorption ratios (SAR) levels were generally 4 or less for most of the soil horizons. The
SAR increases to 5 to 10 in the lower subsoil of soils that developed from Tropic shale
(Sideshow family) and in soils with high water tables along Kanab Creek.

The maximum measured SAR was 10.3. This SAR was detected at the bottom of two Sideshow
family soil profiles w developed from Tropic shale residuum.

Soil pH
The soil pH is neutral to very strongly alkaline in the North Private Lease soil survey area. The
pH measurements ranged from 6.9 to 9.4.

Soil pH has a direct effect on plant growth and development. Alfalfa and small grain production
does well when the soil pH is between 5.7 and 8.1, but nutrient deficiency and growth reduction
occur beyond this range (Gale et. al. 2001). Alfalfa seedlings establish and develop rapidly when
the soil pH range is 6.5 to 7.0 (Dixon et. al. 2005). Research in Idaho, Oregon, and Washington
has determined that 7.0 is the ideal soil pH for alfalfa with a tolerance range of 6.0 to 8.2
(Koenig et. al. 2009). The Alfalfa and Forage Systems Workgroup determined the ideal soil pH

D-9
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range to be 6.3 to 7.5 for alfalfa and that values greater than 8.2 are often associated with
unproductive sites (Orloff 2007). High soil pH can contribute to reduced nutrient availability
(Imas 2014).

Atlatl, CCC, and DDD families have soil pH greater than 8.4 in at least one horizon above 100
cm (3.28 feet) and the AAA and Bobknoll have soil pH greater than 8.4 in at least one horizon
between 100 and 150 cm (5 feet). The upper soil pH limit for Prime Farmland soils is no
horizons with greater than 8.4 within 100 cm (3.28 feet) of the surface (Grow 2014). Atlatl and
CCC families are the major soils in map unit E.

DDD family soils have soil pH greater 9.0 at the surface and are the dominant soil in map unit J.

A soil pH of 5.3 was measured in weathered Tropic shale at soil profile location 12AS017. This
was the only pH less than 6.9 identified in the soil survey area.
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United States Department of Agriculture

ONRCS

Natural Resources Conservation Service
125 South State Street, Room 4402
Salt Lake City, UT 84138-1100
(801) 524-4550
FAX (801) 524-4403

December 5, 2012

Larry Johnson

Alton Coal Development LLC
463 N. 100 W. Suite 1

Cedar City, UT 84720

RE: Prime Farmland Status

Dear Mr. Johnson:

Please find attached Farmland Conversion Impact Rating (AD-1006), Farmland Classification
. Report, and Hydric Soil Rating for the proposed project in Kane County, Utah.

The proposed Alton coal mining lease Project will impact important farmland resources in Utah.
~ Soil map units affected by this proposed project include 1111 — Naplene-Termote-Arboles-
Oxyaquic Ustifluvent complex, 2 to 8 percent slopes and 1113 — Flugle-Termote-Plumasano
complex, 2 to 15 percent slopes. Soil map units 1111 and 1113 are considered Prime Farmland,
if irrigated. Based on the most current imagery available and the Southwest Regional Gap
Analysis Project (SWReGAP) it was determined that this soil is being irrigated or that there is a
* reliable water source. The term “irrigated” means that there is an irrigation water supply that is
dependable and of adequate quality. Based on project site information provided, approx1mately
292 acres of soil map unit 1111 will be converted.

The Soil Survey of Kane County Area, Utah does indicate the presence of hydric soils in the
project area. The third component of map unit 1111 is on flood plains, is frequently flooded and
has sedges on the plant list. However, on-site verification is necessary to establish the existerce,
size, shape, and type of wetlands. The NRCS cannot perform wetland determinations unless it is
" in support of USDA farm programs.

The U.S. Army Corps of Engineers administers the Section 404 program governing the discharge
of dredge and fill material into waters in the U.S. as defined and guided by Section 404 of the
Clean Water Act. The wetlands which fall within the Section 404 regulation are referred to as
jurisdictional wetlands.

Helping People Help the Land

An Equal Opportunily Provider and Employer




- Thope you find this information helpful. Please don’t hesitate to call (801.524.4574) or email
(mike.domeier@ut.usda.gov) with any further questions.

Sincerely,

ML o

© Mike Domeier

State Soil Scientist, NRCS, Utah

Enclosure:  Form AD-1006, Farmland Classification Report, and Hydric Soil Rating for
project area

Helping People Help the Land

An Equal Opportunily Provider and Employer
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Special Notes
Soils developed from slope colluvium from Tropic shale ridge; not in floodplain.

Soils developed from local slope colluvium; area is outside flood plain;
Tropic sandstone at 11 feet; and weathered Tropic shale at 16.4 feet.
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Soil pH > 8.4 in upper 100 cm; do not meet criteria for Prime Farmland.
Flood irrigation attempts were unsuccessful due insufficient water supply.

© Water allocated for this area, but actual water supply is insufficient; flood
irrigation never attempted in this area.
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Water not allocated for irrigation in this area; soil pH > 8.4 in upper 100 cm.
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Source of information is:

Utah Water Allocation

Map 8600 (gb, qd, ql, and gn )
obtained on-line from

Utah State Engineer.
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Soil Lab Analysis

Appendix K
Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).
Available Total T1.S. Acid
Begin End Electrical Field Water Organic Very Fine Coarse Nitrate Organic Base  KFactor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) CO, Selenium Carbon Potential Lab Calc
cm cm s.u. % dS/m % % % % % % % % % ppm ppm % ppm % /1000t

12AS001 0 12 7.5 56.7 0.67 29.8 21.8 8.0 4.9 0.06 30 39 31 Clay Loam 8 0.58 1.2 46.2 <0.02 3.0 461 0.17
12AS001 12 28 7.6 54.2 0.53 29.1 22.3 6.8 39 008 24 41 35 Clay Loam 5 0.60 0.8 47.9 <0.02 2.7 479 0.18
12AS001 28 56 7.8 62.5 0.50 31.7 23.9 7.8 3.3 0.25 10 49 41 | Silty Clay <01 0.63 0.3 52.2 <0.02 2.4 522 0.24
12AS001 56 90 7.9 66.7 0.67 371 29.6 Tfeid) 4.2 0.79 16 40 44 Silty Clay 7 0.71 <0.1 42.9 <0.02 4.1 428 0.20
12AS001 90 122 82 55.4 1.00 27.7 20.7 7.0 1.1 0.19 26 42 32 Clay Loam 6 0.40 0.4 51.8 <0.02 1.3 518 0.26
12AS001 122 160 8.2 3.7 0.81 17.8 7.6 10.2 0.6 0.10 64 24 12 Sandy Loam 14 0.17 0.7 30.4 <0.02 0.7 304 0.23
12AS002 0 9 7.3 63.2 1.79 29.0 20.4 8.6 2.2 0.56 30 41 29 Clay Loam 10 0.34 0.6 27.3 <0.02 1.6 273 0.29
12AS002 9 26 7.6 74.3 1.45 32.8 243 8.5 3.3 0.53 20 46 34 Clay Loam 11 0.43 1.1 23.8 <0.02 1.6 239 0.28
12AS002 26 55 7.9 78.1 1.28 324 26.2 6.2 2.6 0.65 24 39 37 Clay Loam 14 0.25 14 22.2 <0.02 1.1 222 0.26
12AS002 55 87 7.9 732 1.45 33.1 26.9 6.2 2.5 0.67 18 42 40 Silty Clay 8 0.26 22 33.2 <0.02 1.5 332 0.29
12AS002 87 110 7.8 70.9 1.91 35.3 27.4 7.9 2.7 0.69 10 52 38 Siity Clay Loam 1 0.47 14 47.9 <0.02 2.0 479 0.28
12AS003 0 8 7.9 616 0.64 31.2 22.8 8.4 4.4 0.11 24 39 37 Clay Loam 6 0.79 11.9 46.4 <0.02 3.2 463 0.16
12AS003 8 34 7.9 57.9 0.61 30.3 22.2 8.1 2.7 0.07 25 33 42 Clay 11 0.72 15.8 50.8 <0.02 2.4 508 0.22
12AS003 34 88 8.3 45.4 0.38 24.2 14.7 9.5 0.5 0.1 25 53 22 Silty Loam 13 0.37 4.5 45.4 <0.02 1.1 454 0.41
12AS003 88 122 8.3 48.0 0.42 246 15.3 9.3 0.9 0.14 27 50 23 Silty Loam 10 0.34 4.7 411 <0.02 1.3 410 0.35
12AS003 122 155 8.5 40.2 0.45 22.3 11.9 104 1.1 0.25 43 41 16 Loam 7 0.39 4.4 334 <0.02 0.7 334 0.30
12AS004 0 8 7.5 63.6 0.61 28.6 19.8 8.8 6.4 0.04 65 15 20  Sandy Clay Loam 16 0.37 0.3 4.1 <0.02 46 40.4 0.11
12AS004 8 22 7.4 46.8 0.35 21.7 11.4 10.3 1.4 005 67 10 23  Sandy Clay Loam 17 0.25 0.2 1.8 <0.02 06 18.0 0.16
12AS004 22 48 7.6 34.8 0.26 9.5 5.3 4.2 0.6 0.07 77 14 9 Sandy Loam 10 0.15 0.5 59 <0.02 0.3 59.0 0.13
12AS004 48 78 7.8 497 0.33 23.2 16.2 7.0 1.3 0.09 39 34 27 Clay Loam 10 0.25 0.3 14.4 <0.02 13 144 0.25
12AS005 0 5 7.5 62.6 0.45 32.1 27.3 4.8 3.9 0.09 17 33 50 Clay 5 0.45 0.2 231 <0.02 2.6 231 0.17
12AS005 5 35 7.6 74.9 0.33 37.2 296 1.5 2.3 0.14 9 33 58 Silty Clay 5 0.22 0.2 23.5 <0.02 2.1 235 0.16
12AS005 35 78 8.1 82.1 0.44 447 37.7 7.0 1.1 0.90 7 29 64 Clay 3 0.54 0.6 24.4 <0.02 0.6 244 0.15
12AS007 0 7 7.5 50.3 0.40 22.8 15.4 7.4 1.9 0.05 47 24 29  Sandy Clay Loam 12 0.30 0.3 3.0 <0.02 1.2 29.6 0.19
12AS007 7 44 7.4 51.5 0.34 251 19.0 6.1 1.8 0.07 37 27 36 Clay Loam 4 0.36 0.9 14 <0.02 1.0 13.7 0.15
12AS007 44 83 7.7 425 0.32 156.3 15.9 -0.6 1.3 0.09 67 11 22  Sandy Clay Loam 17 0.25 0.5 19.9 <0.02 0.8 199 0.17
12AS008 0 9 7.5 46.4 0.43 229 12.7 10.2 4.0 0.05 63 20 17 Sandy Loam 12 0.19 0.7 11.8 <0.02 2.6 117 0.11
12AS008 9 23 7.5 44.3 0.48 21.6 9.0 12.6 2.5 0.04 77 11 12 Sandy Loam 11 0.13 0.2 15.7 <0.02 1.5 156 0.09
12AS009 0 4 b 65.2 0.59 29.6 24.5 5.1 4.8 0.07 26 35 39 Clay Loam 7 0.65 3.5 222 <0.02 2.3 0.17
12AS009 7 20 7.6 60.7 0.45 28.2 21.1 T 3.4 0.06 10 46 44 Silty Clay <0.1 0.51 0.5 254 <0.02 1.4 0.25
12AS009 20 62 7.9 64.1 0.33 30.9 23.9 7.0 1.8 0.13 <0.1 47 53 Silty Clay <0.1 0.34 0.5 42.4 <0.02 0.9 0.25
12AS009 62 99 8.1 62.9 0.26 27.7 229 4.8 1.3 0.13 <0.1 48 52 Siity Clay <0.1 0.49 0.6 52.6 <0.02 0.5 0.26
12AS009 99 137 8.4 55.8 0.25 26.7 22.2 4.5 0.9 011 <01 53 47 Silty Clay <0.1 0.36 0.5 51.8 <0.02 0.7 0.27
12AS009 137 183 8.5 64.0 0.28 27.7 23.7 4.0 1.0 0.15 <0.1 49 51 Silty Clay <0.1 0.33 04 49.2 <0.02 0.7 0.24
12AS009 183 232 8.6 52.7 0.32 257 20.3 54 2.3 0.22 6 58 36 Silty Clay Loam <0.1 0.25 0.5 452 <0.02 0.3 0.32
12AS009 232 320 8.2 26.4 0.38 17.6 5.1 12.5 1.0 0.41 60 30 10 Sandy Loam 3 0.11 0.2 257 <0.02 0.3 257 0.15
12AS009 320 366 8.3 29.6 0.44 19.1 6.3 12.8 1.2 0.21 56 32 12 Sandy Loam 7 0.15 0.2 25.6 <0.02 0.4 256 0.22
12AS009 366 514 8.2 31.3 0.35 19.8 4.9 14.9 1.1 020 66 26 8 Sandy Loam 8 0.11 0.2 20.5 <0.02 0.2 205 0.16
12AS009 514 610 8.6 38.9 0.44 1.2 0.33 35 50 15 Silty Loam 17 0.21 0.2 25.0 <0.02 0.1 0.43




Appendix K

Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).

Soil Lab Analysis

Available Total  1.S. Acid
Begin End Electrical Field Water Organic Very Fine Coarse Nitrate Organic  Base  KFactor
SamplelD Depth Depth pH  Saturation Conductivity Capacity WIilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) CO, Selenium Carbon Potential Lab Calc
cm cm S.u. % dS/m % % % % % % % % % ppm ppm % ppm % /1000t
12AS010 0 9 7.9 72.5 0.56 41.6 28.7 12.9 5.7 0.12 10 50 40 Silty Clay <0.1 0.68 1.9 476 <0.02 2.8 0.23
12AS010 9 31 8.2 65.2 0.42 43.3 26.9 16.4 24 0.06 8 68 24 Silty Loam <0.1 0.63 0.5 57.6 <0.02 1.2 0.35
12AS010 31 67 8.6 52.0 0.37 311 20.5 10.6 2.1 0.12 16 50 34 Silty Clay Loam <0.1 0.22 0.4 50.1 <0.02 0.3 0.26
12AS010 67 96 8.9 32.5 0.27 22.3 7.4 14.9 0.5 0.07 66 18 16 Sandy Loam 18 0.18 0.3 244 <0.02 <0.1 0.20
12AS010 96 134 8.9 40.2 0.34 23.0 156.9 7.1 0.5 0.10 42 36 22 Loam 10 0.25 0.4 324 <0.02 0.4 0.27
12AS010 134 183 89 49.3 0.30 24.2 13.0 11.2 1.1 0.08 20 60 20 Silty Loam 11 0.29 <01 37.0 <0.02 0.3 043
12AS010 183 200 9.0 31.3 0.26 16.9 6.0 10.9 0.5 0.12 60 28 12 Sandy Loam 9 0.18 0.4 25.8 <0.02 0.4 0.22
12AS010 200 284 8.5 80.4 0.30 30.4 254 5.0 0.9 021 <0.1 48 52 Silty Clay <0.1 0.57 0.8 48.0 <0.02 0.7 0.27
12AS011 0 10 7.9 66.5 0.54 35.7 25.7 10.0 6.1 0.05 18 41 41 Silty Clay <0.1 0.83 0.9 39.8 <0.02 24 0.16
12AS011 10 32 8.0 65.8 0.46 32.8 233 9.5 4.5 0.04 18 40 42 Silty Clay 1 1.06 0.8 43.3 <0.02 1.5 0.18
12AS011 32 71 8.4 39.4 0.37 22,7 14.2 8.5 1.3 0.07 <0.1 61 39 Silty Clay Loam <0.1 0.27 0.4 414 <0.02 0.4 0.31
12AS011 71 116 8.6 51.0 0.36 30.9 24.4 6.5 0.6 0.11 <01 37 63 Clay <0.1 0.25 04 55.2 <0.02 0.6 0.20
12AS011 116 128 89 31.3 0.31 1.0 0.41 70 18 12 Sandy Loam 4 0.17 0.3 24.4 <0.02 0.2 0.10
12AS011 128 154 8.8 66.4 0.35 29.8 250 48 1.0 0.11 <01 25 75 Clay <0.1 0.64 0.5 51.0 <0.02 0.5 0.14
12AS011 154 214 8.6 65.7 0.50 26.5 222 43 1.3 021 <0.1 17 83 Clay <0.1 0.34 1.1 49.5 <0.02 0.6 0.12
12AS012 0 11 7.9 66.4 0.53 34.1 23.2 10.9 60 004 <01 37 63 Clay <0.1 0.50 1.2 386  <0.02 2.3 0.16
12AS012 11 30 8.0 73.3 0.45 35.8 28.1 7.7 41 0.04 <0.1 25 75 Clay <0.1 0.95 0.7 49.0 <0.02 1.5 0.13
12AS012 30 72 8.4 49.5 0.40 27.6 19.8 7.8 0.8 0.08 <0.1 37 63 Clay <0.1 0.45 0.5 61.7 <0.02 0.6 0.20
12AS012 72 116 9.0 30.9 0.26 13.3 7.7 5.6 0.3 0.09 42 33 25 Loam <0.1 0.20 0.3 28.9 <0.02 0.1 0.18
12AS012 116 160 8.8 29.0 0.35 10.3 5.2 5.1 0.3 0.83 50 32 18 Loam <01 0.14 0.4 25.5 <0.02 <0.1 0.19
12AS012 160 187 - 29.3 0.28 12.3 4.9 7.4 06 0.09 50 33 17 Loam <0.1 0.13 0.6 25.6 <0.02 0.3 0.20
12AS012 187 230 9.0 31.9 0.25 7.3 3.2 4.1 0.3 0.08 50 33 17 Loam <0.1 0.13 0.4 18.1 <0.02 0.3 0.20
12AS013 0 16 7.7 97.3 0.37 28.4 22.5 5.9 4.4 0.06 <0.1 28 72 Clay <0.1 0.44 1.0 3.5 <0.02 2.3 0.14
12AS013 16 52 7.8 29.3 0.30 22.3 15.2 71 1.6 0.11 <01 39 61 Clay <0.1 0.18 0.9 10.7 <0.02 0.6 0.20
12AS013 52 102 8.1 51.8 0.27 21.4 16.9 5.5 0.9 111 <0.1 39 61 Clay <0.1 0.17 0.3 14.9 <0.02 0.3 0.21
12AS013 102 114 8.2 53.8 0.30 25.9 22.3 3.6 0.8 254 <01 27 73 Clay <0.1 0.45 0.4 10.1 <0.02 0.2 0.18
12AS014 0 20 7.8 65.9 0.34 35.4 27.0 8.4 25 0.26 6 43 51 Silty Clay 2 0.55 2.3 41 <0.02 1.1 0.24
12AS014 20 45 7.9 69.1 0.31 34.3 28.0 6.3 1.8 1.09 6 43 51 Sitty Clay 2 0.28 0.2 5.9 <0.02 0.6 0.25
12AS014 45 66 8.4 75.8 0.39 35.5 30.2 5:3 1.1 3.41 4 44 52 Silty Clay 0 0.40 0.1 6.4 <0.02 0.6 0.25
12AS014 66 88 8.2 76.7 0.80 36.0 29.8 6.2 20 5.57 10 37 53 Clay 6 0.76 <01 6.3 <0.02 0.5 0.23
12AS014 88 114 8.1 82.7 1.65 37.9 31.1 6.8 10 744 6 39 55 Silty Clay 2 0.93 0.2 6.6 0.04 0.5 0.23
12AS015 0 20 7.9 721 0.47 39.8 30.8 9.0 3.7 0.34 10 39 51 Clay 4 0.71 3.4 5.3 <0.02 1.4 0.22
12AS015 20 54 8.0 76.7 0.39 394 34.0 5.4 2.4 1.08 12 32 56 Silty Clay 7 0.55 1.1 8.4 <0.02 0.9 0.21
12AS015 54 87 8.4 84.0 0.98 42.4 37.2 5.2 1.7 4.44 10 30 60 Clay 6 1.01 1.1 12.6 <0.02 0.5 0.19
12AS015 87 119 8.2 52.7 6.55 442 39.2 5.0 1.0 6.85 10 31 59 Silty Gl'ﬁy 6 3.35 0.9 7.4 0.02 0.3 0.17
12AS015 119 132 8.2 72.5 10.9 36.8 32.0 4.8 0.8 7.29 20 32 48 Clay : 16 247 0.9 11.9 0.02 0.3 0.28




Appendix K Soil Lab Analysis
Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).
Available = Total 1.5. Acid
Begin End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic Base  KFactor
(SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) €O, Selenium Carbon Potential Lab Calc
cm cm s.u. % dS/m % % % % % % % % % ppm ppm % ppm % /1000t
12AS016 0 11 7.7 50.7 0.43 28.0 17.6 10.4 29 0.17 22 46 32 Clay Loam 14 0.40 1.5 11.6 <0.02 1.4 0.27
12AS016 11 40 7.7 51.6 0.37 26.8 16.8 10.0 1.9 0.09 18 49 33  Silty Clay Loam 10 0.32 0.4 13.9 <0.02 0.9 0.32
12AS016 40 71 8.1 57.2 0.78 25.5 18.0 7.5 1.3 3.53 22 37 41 Clay 16 0.37 0.3 14.5 <0.02 0.4 0.32
12AS016 71 120 7.7 47.8 0.38 26.0 16.8 9.2 1.7 044 22 47 31 Clay Loam 13 0.34 0.5 17.8 <0.02 0.9 0.34
12AS017 0 13 7.7 845 0.33 47.8 38.8 9.0 3.5 0.57 14 31 55 Silty Clay 9 0.62 3.0 4.0 <0.02 17 0.17
12AS017 13 57 7.9 186 0.24 99.0 96.6 24 1.9 1.30 10 23 67 Clay 7 0.43 0.3 44 <0.02 0.3 0.19
12AS017 57 84 7.8 87.9 3.35 47.8 42.8 5.0 0.3 4.55 16 31 53 Clay 6 0.93 0.4 2.7 <0.02 0.3 0.23
12AS017 84 118 7.7 83.7 464 44.6 40.0 4.6 0.6 6.60 18 24 58 Silty Clay 5 0.76 0.7 1.6 <0.02 0.2 0.22
12A8017 118 161 NSNS 802 6.14 446 38.9 S 02 JEIEN 16 29 55 Silty Clay 9 062 0.2 1.3 <002 02 0.23
12AS018 0 22 7.7 721 0.46 40.8 30.8 10.0 5.6 0.06 26 38 36 Clay Loam 9 1.03 0.4 61.5 <0.02 3.1 612 0.18
12AS018 22 68 8.2 63.2 0.24 34.2 222 12.0 1.9 0.07 26 42 32 Clay Loam 7 0.31 <0.1 59.5 <0.02 0.9 593 0.28
12AS018 68 115 84 65.5 0.25 27.2 236 3.6 1.3 0.14 8 48 44 Silty Clay 4 0.45 <0.1 54.1 <0.02 0.4 540 0.31
12AS018 115 148 8.6 70.9 0.26 27.3 227 4.6 1.2 0.19 18 42 40 Silty Clay 12 0.31 <0.1 554 <0.02 0.2 553 0.34
12AS018 148 244 9.0 40.7 0.21 14.6 8.3 6.3 0.5 0.14 60 28 12 Sandy Loam 17 0.12 <0.1 27.9 <0.02 04 279 0.28
12AS018 244 318 8.1 201 0.34 12.6 3.0 9.6 0.2 0.21 80 14 6 Loamy Sand 7 0.09 0.8 18.3 <0.02 0.2 183 0.08
12AS018 318 388 77 77.4 1.19 29.3 24.9 4.4 22 0.58 <0.1 53 47 Silty Clay <0.1 0.34 3.6 429 <0.02 1.1 428 0.28
12AS018 388 406 8.1 30.1 1.73 14.3 6.4 7.9 0.9 0.75 74 15 11 Sandy Loam 7 0.11 0.9 20.0 <0.02 04 0.11
12AS018 406 572 7.6 452 2.62 19.8 12.7 7.1 1.4 126 28 51 21 Silty Loam 2 0.21 1.4 37.1 <0.02 0.2 370 0.30
12AS018 572 640 7.3 70.1 2.37 27.3 211 6.2 3.0 1.23 14 54 32 Silty Clay Loam 4 0.47 0.2 37:1 <0.02 0.9 361 0.32
12AS018 640 732 7.7 871 1.57 25.6 20.8 4.8 1.8 1.33 16 44 40 Siity Clay <01 1.8 0.30 0.2 35.1 <0.02 0.6 348 0.28
12AS019 0 12 7.7 67.6 0.60 40.7 33.0 7.7 55 0.21 16 41 43 Silty Clay 2 0.70 26 56.0 <0.02 35 0.21
12AS019 12 32 7.8 72.6 0.40 40.2 33.3 6.9 5.8 0.04 12 41 47 Siity Clay 0 0.76 1.5 87.2 <0.02 31 0.19
12AS019 32 72 8.0 62.8 0.33 42.0 31.2 10.8 3.9 0.09 10 46 44 Silty Clay <01 0.70 0.7 571 <0.02 2.4 0.24
12AS019 72 100 8.3 61.1 0.20 26.8 235 3i3 1.1 0.07 24 35 41 Clay 19 0.56 0.4 50.8 <0.02 0.6 0.33
12AS019 100 147 8.4 36.6 0.27 19.1 1.7 7.4 0.4 0.16 46 35 19 Loam 11 0.28 0.4 32:1 <0.02 0.4 0.28
12AS019 147 196 87 35.0 0.31 20.8 10.6 10.2 2.8 0.11 44 41 15 Loam 12 022 0.3 324 <0.02 0.5 0.28
12AS019 196 240 8.7 33.0 0.44 20.1 10.9 9.2 0.2 0.31 52 33 15 Sandy Loam 11 0.20 0.3 30.7 <0.02 <0.1 0.27
12AS020 0 13 7.8 87.7 0.59 38.8 324 6.4 7.4 0.04 20 49 31 Clay Loam 3 0.52 4.7 382 <0.02 6.6 367 0.13
12AS020 13 30 8.1 84.9 0.29 35.2 29.5 5.7 4.2 0.05 12 51 37  Silty Clay Loam 2 0.75 <0.1 76.3 <0.02 0.2 761 0.25
12AS020 30 80 8.3 81.2 0.30 36.7 29.3 7.4 2.8 0.10 10 50 40 Silty Clay 2 0.64 <0.1 60.4 <0.02 1.8 602 0.29
12AS020 80 111 8.6 67.0 0.31 27.4 24.6 28 0.9 0.29 8 51 41 Silty Clay 2 0.33 <0.1 52.4 <0.02 0.9 523 0.30
12AS020 111 140 8.5 61.4 0.51 26.6 22.8 38 1.2 0.40 10 54 36  Silty Clay Loam 5 0.29 <0.1 449 <0.02 0.8 448 0.32
12AS020 140 175 8.7 51.1 0.66 23.3 18.3 5.0 1.1 0.43 10 64 26 Silty Loam 5 0.28 <0.1 542 <0.02 0.6 541 0.42
12AS020 175 300 7.8 51.8 1.48 18.8 10.7 8.1 1.1 090 38 40 22 Loam 2 0.09 1.4 354 <0.02 <0.1 354 0.23
12AS020 300 488 7.5 354 2.57 19.0 8.6 104 1.0 0.18 56 30 14 Sandy Loam 6 0.09 0.2 28.2 <0.02 04 278 0.23
12AS020 488 600 7.7 452 1.63 20.3 14.3 6.0 1.1 0.22 32 48 20 Loam 10 0.06 0.1 348 <0.02 0.2 347 0.38
12AS5020 600 610 7.9 1.86 0.30 88 8 5 Sand 13 0.24 18.6 <0.02




Appendix K Soil Lab Analysis
Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).
Available ~Total T1.S. Acid
Begin End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic Base K Factor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) CO, Selenium Carbon Potential Lab Calc
cm cm S.u. % dS/m % % % % % % % % % ppm ppm % ppm % /1000t
12AS021 0 9 7.8 75.3 0.48 32.5 242 8.3 5.1 0.05 24 41 35 Clay Loam 11 1.07 <0.1 19.7 <0.02 3.0 192 0.21
12AS021 9 32 7.9 701 0.43 36.1 250 111 3.9 0.04 22 45 33 Clay Loam 11 1.37 <01 30.7 <0.02 1.6 284 0.26
12AS021 32 65 8.7 68.7 0.39 38.8 256 13.2 2.7 0.10 22 46 32 Clay Loam 8 1.42 <0.1 56.3 <0.02 1.1 523 0.29
12AS021 65 95 - 47.4 0.33 29.4 14.6 14.8 0.7 0.1 32 56 12 Silty Loam 16 0.31 <01 60.8 <0.02 0.4 608 0.54
12A5021 95 150 9.0 34.3 0.34 20.8 12.4 8.4 1.1 0.12 52 36 12 Sandy Loam 10 0.31 <01 45.9 <0.02 0.6 458 0.27
12AS021 150 202 _ 34.4 0.23 9.3 47 4.6 0.9 0.12 82 15 3 Loamy Sand 18 0.16 <0.1 26.1 <0.02 0.2 261 0.21
12AS021 202 260 9.0 26.4 0.23 8.5 3.4 5.1 0.4 0.13 82 16 2 Loamy Sand 13 0.10 <01 22.5 <0.02 <01 218 0.18
12AS021 260 374 8.1 86.2 0.54 26.1 22.2 3.9 1.9 0.18 <0.1 59 41 Silty Clay <01 0.46 2.3 47.8 0.03 0.7 476 0.37
12AS021 374 448 7.6 30.1 2.36 18.7 44 14.3 1.4 0.09 73 21 6 Sandy Loam 5 0.12 27 19.4 <0.02 0.3 193 0.14
12AS021 448 524 7.5 31.7 2.41 18.2 5.6 12.6 1.5 0.14 75 19 6 Sandy Loam <0.1 22.8 0.09 2.3 31.0 <0.02 0.6 303 0.09
12AS021 524 570 7.5 54.2 2.75 27.2 15.0 12.2 2.3 0.12 31 52 17 Silty Loam 10 0.24 1.5 35.2 <0.02 1.2 345 0.38
12A8021 570 660 7.4 46.1 2.85 26.4 16.9 9.5 26 0.15 37 37 26 Loam 3 0.37 0.2 246 <0.02 1.1 239 0.21
12AS021 660 742 7.7 30.5 2.68 20.5 6.8 13.7 1.2 0.15 73 17 10 Sandy Loam 6 0.16 0.4 22.9 <0.02 <0.1 228 0.11
12AS021 742 853 8.3 23.5 0.71 12.3 56 6.7 0.8 019 81 13 6 Loamy Sand 3 60.7 0.08 0.2 70.7 <0.02 <0.1 707 0.07
12AS022 0 12 8.6 23.9 0.28 12.3 6.1 6.2 0.7 0.11 84 14 2 Loamy Sand 13 0.08 <0.1 53.1 <0.02 0.9 530 0.19
12AS022 12 50 27.2 0.25 11.8 51 6.7 0.3 0.12 90 8 2 Sand 9 65.9 0.08 <01 62.2 <0.02 0.6 621 0.09
12AS022 50 87 29.2 0.36 11.4 538 56 0.4 0.18 86 12 2 Sand 7 63.1 0.11 <01 60.5 <0.02 0.8 604 0.08
12AS8022 87 126 9.0 26.5 0.37 15.1 4.7 104 0.3 0.16 90 9 1 Sand 5 65.9 0.06 <01 61.9 <0.02 0.3 618 0.04
12AS022 126 160 8.8 26.8 0.62 15.6 5.9 9.7 1.0 017 82 15 3 Loamy Sand 10 70.2 0.13 <0.1 68.2 <0.02 0.8 680 0.17
12A8022 160 210 (NGB 276 0.59 16.3 6.0 10.3 05 017 84 14 2 LoamySand 11 738 008 <01 | 686 <002 06 684 0.15
12AS022 210 232 7.7 30.1 2.01 20.5 7.3 13.2 2.5 0.25 80 16 4 Loamy Sand 17 1.1 0.41 <0.1 22.9 <0.02 0.7 208 0.15
12A8023 0 18 7.8 43.9 0.41 19.0 13.6 5.4 0.3 0.03 50 25 25 Sandy Clay Loam 6 0.32 22 16.7 <0.02 1.0 0.23
12AS023 18 47 7.8 38.3 0.32 16.6 11.3 5.3 29 0.07 51 25 24  Sandy Clay Loam 2 9.6 0.26 0.5 229 <0.02 0.5 0.14
12AS023 47 78 8.1 3256 0.26 15.1 10.3 4.8 3.0 0.05 64 18 18 Sandy Loam 11 2.7 0.18 0.4 31.5 <0.02 0.5 0.11
12AS023 78 120 8.2 28.7 0.31 12.5 7.1 54 1.9 0.36 60 26 14 Sandy Loam <0.1 6.1 0.26 0.3 22.2 <0.02 <0.1 0.12
12AS023 120 180 8.7 29.0 0.26 10.2 58 4.4 0.7 0.19 84 8 8 Loamy Sand 11 63.5 0.15 0.3 31.4 <0.02 2.2 0.09
12AS023 180 230 8.6 28.8 0.20 8.6 3.0 5.6 0.2 0.07 80 14 6 Loamy Sand 7 17.9 0.09 0.3 19.2 <0.02 0.5 0.11
12AS024 0 18 256 0.22 1561 6.7 8.4 0.3 0.1 74 20 6 Sandy Loam 2 62.6 0.12 <0.1 56.7 <0.02 0.5 566 0.16
12AS024 18 84 33.1 0.20 16.0 5.6 10.4 0.3 0.10 80 18 2 Loamy Sand 6 64.5 0.08 <0.1 56.6 <0.02 0.2 565 0.18
12A8024 84 136 27.9 0.18 15.6 50 10.6 0.3 0.09 88 10 2 Sand 10 60.5 0.06 <0.1 65.7 <0.02 0.3 557 0.12
12AS5024 136 186 27.5 0.78 16.0 52 10.8 1.3 0.14 84 14 2 Loamy Sand 8 60.0 0.08 <01 54.7 <0.02 0.8 546 0.15
12AS024 186 243 30.3 0.55 16.0 5.2 9.8 0.4 0.19 88 11 1 Sand 9 54 .4 0.08 <0.1 537 <0.02 0.3 537 0.09
12AS024 243 305 26.7 1.19 17.6 46 13.0 0.7 029 80 12 8 Loamy Sand 7 0.08 0.1 20.2 <0.02 <0.1 202 0.13




Appendix K Soil Lab Analysis
Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).
Available Total  T1.S. Acid
Begin  End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic Base KFactor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Sit Clay Texture Sand Fragment Boron (asN) €O, Selenium Carbon Potential Lab Calc
cm cm s.u, % dS/m % % % % % % % % % ppm ppm % ppm % /1000t

12AS025 0 12 7.8 69.0 0.57 354 28.7 6.7 6.4 0.10 22 56 22 Silty Loam 8 0.2 0.98 50 27.3 <0.02 5.1 0.19
12AS025 12 30 8.1 60.0 0.50 316 26.7 4.9 3.8 0.10 16 M 43 Siity Clay 8 <0.1 0.66 0.4 453 <0.02 1.7 0.25
12AS025 30 70 8.5 496 0.36 304 24.0 6.4 0.7 0.09 12 56 32 Silty Clay Loam 7 0.39 0.2 55.0 <0.02 0.8 0.38
12AS025 70 101 8.7 43.8 0.31 27.5 21.7 5.8 0.5 0.10 32 49 19 Loam 27 0.38 0.2 533 <0.02 0.7 0.51
12AS025 101 123 8.8 35.2 0.31 23.2 13.2 10.0 0.2 010 38 46 16 Loam 14 0.24 0.2 446 <0.02 0.8 0.41
12AS025 123 156 8.8 56.2 0.33 27.2 236 3.6 0.7 0.15 20 44 36 Clay Loam 13 0.49 0.3 50.1 <0.02 0.9 0.33
12AS025 156 186 8.9 30.9 0.31 18.5 10.6 7.9 0.2 0.18 58 26 16 Sandy Loam 16 0.38 0.2 30.1 <0.02 0.6 0.25
12AS025 186 204 8.9 28.1 0.27 19.0 6.3 12.7 <0.1 0.1 60 32 8 Sandy Loam 17 0.29 0.3 306 . <0.02 <0.1 0.34
12AS026 3 20 7.7 68.4 0.73 34.8 29.8 5.0 7.0 024 20 39 41 Clay 8 0.53 23.0 28.8 <0.02 3.1 0.20
12AS026 20 65 7.7 55.2 0.65 28.9 216 7.3 1.9 066 20 47 33 Clay Loam 4 0.34 1.4 336 <0.02 1.3 0.28
12AS026 65 104 7.9 56.2 0.51 31.3 23.0 8.3 2.0 0.32 30 31 39 Clay Loam 6 0.39 1.0 30.9 <0.02 0.6 0.17
12AS026 104 144 8.0 58.3 0.51 342 29.4 4.8 2.3 0.35 10 41 49 Silty Clay 2 0.49 1.1 48.8 <0.02 1.6 0.24
12AS026 144 202 8.0 61.2 0.36 27.8 236 4.2 1.2 0.58 20 37 43 Clay 16 0.29 0.6 53.8 <0.02 0.8 0.32
12A8027 0 20 7.7 75.5 0.59 37.7 34.4 33 5.5 0.33 24 36 40 Clay 14 0.41 8.4 26.4 <0.02 2.2 262 0.20
12AS027 20 52 7.5 75.0 0.44 33.6 30.3 3.3 5.0 0.13 24 40 36 Clay Loam 10 0.48 <0.1 26.5 <0.02 1.8 264 0.17
12AS027 52 100 7.8 65.4 0.45 30.7 26.0 4.7 3.6 026 26 36 38 Clay Loam 7 0.68 2.0 334 <0.02 1.2 333 0.20
12AS027 100 116 8.1 58.2 0.42 28.2 215 6.7 2.1 1.06 34 30 36 Clay Loam 12 0.21 <0.1 29.0 <0.02 0.4 290 0.23
12AS027 116 156 8.2 78.6 0.44 35.2 30.0 5.2 1.7 1.37 12 50 38  Silty Clay Loam 6 0.25 <0.1 46.6 <0.02 0.6 465 0.28
12AS027 156 170 8.3 57.8 0.45 27.8 23.5 43 1.2 1.48 6 54 40 Silty Clay 3 0.37 <0.1 51.6 <0.02 0.5 511 0.31
12A8027 170 305 8.2 80.4 0.49 27.0 22.1 4.9 1.7 1.27 <0.1 52 48 Silty Clay <0.1 0.13 0.9 46.2 <0.02 0.3 462 0.32
12AS027 305 427 8.1 66.7 0.59 31.0 23.0 8.0 1.5 1.09 12 39 49 Clay <01 0.1 0.6 27.2 <0.02 0.2 272 0.27
12AS027 427 560 8.2 88.6 0.60 356 29.0 6.6 14 1.04 4 37 59 Silty Clay <0.1 0.21 0.4 29.0 <0.02 0.4 290 0.20
12AS027 560 625 8.2 386 0.76 23.6 11.6 12.0 0.9 1.45 46 32 22 Loam 8 0.17 0.3 26.5 <0.02 0.3 264 0.26
12A8027 625 792 8.3 316 0.88 21.7 5.7 16.0 0.6 168 64 26 10 Sandy Loam 7 0.13 0.4 24.9 <0.02 0.2 248 0.19
12AS028 0 12 i 71.5 0.82 34.2 30.3 39 59 0.17 18 38 44 Clay 6 1.01 23.9 48.6 <0.02 2.7 485 0.20
12AS028 12 25 7.8 71.5 0.63 33.0 28.3 4.7 4.0 0.17 18 43 39 Silty Clay Loam 8 0.79 7.2 49.4 <0.02 1.7 493 0.24
12AS028 25 68 8.1 63.3 0.36 31.0 256 54 1.6 0.19 10 46 44 Silty Clay 5 0.38 0.4 53.8 <0.02 0.3 537 0.30
12AS028 68 103 8.4 39.5 0.34 20.8 13.5 7.3 0.4 0.19 52 36 12 Sandy Loam 17 0.17 <0.1 426 <0.02 <0.1 426 0.38
12AS028 103 128 8.4 61.4 0.36 28.0 226 54 1.0 0.24 12 56 32 Silty Clay Loam 6 0.29 <0.1 471 <0.02 0.2 470 0.40
12AS028 128 157 8.5 68.2 0.38 30.9 256 5.3 14 0.30 12 46 42 Silty Clay 2 0.28 <01 o <0.02 0.4 516 0.26
12AS028 157 173 8.8 38.8 0.35 20.1 13.7 6.4 0.9 029 48 40 12 Loam 12 0.12 <0.1 46.7 <0.02 <0.1 466 0.34
12AS028 173 235 8.4 30.7 0.52 22.8 8.0 14.8 0.6 0.35 50 38 12 Loam 10 0.07 1.7 33.2 <0.02 0.4 332 0.29
12AS028 235 275 8.1 334 0.57 1.0 0.40 72 18 10 Sandy Loam 7 0.11 2.0 18.7 <0.02 0.4 187 0.10
12AS028 275 325 8.2 259 0.77 20.9 5.0 15.9 3.3 0.41 72 20 8 Sandy Loam 7 0.07 1.6 21.2 <0.02 0.3 212 0.11
12AS028 325 460 7.7 56.3 2.61 294 18.3 11.1 1.7 0.20 28 46 26 Loam 6 0.10 1.6 271 <0.02 0.5 260 0.25
12AS028 460 610 7.5 33.9 2.38 21.8 8.8 13.0 1.1 0.13 54 32 14 Sandy Loam 5 0.09 02 25.3 <0.02 <0.1 250 0.22




Soil Lab Analysis

Appendix K
Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).
Available Total  T.5. Acid
Begin End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic Base K Factor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Sit Clay Texture Sand Fragment Boron (asN) CO, Selenium Carbon Potential Lab Calc
cm cm s.u. % dS/m % % % % % % % % % ppm ppm % ppm % t/1000t
12AS029 0 14 7.6 60.7 1.18 30.8 22.8 8.0 5.0 0.09 46 24 30 Sandy Clay Loam 28 0.71 56.5 25.6 <0.02 2.0 255 0.19
12AS029 14 36 7.9 60.2 0.40 29.3 18.7 10.6 2.4 0.09 32 30 38 Clay Loam 7 0.26 6.5 16.5 <0.02 12 165 0.19
12AS029 36 58 8.0 68.2 0.36 31.6 25.2 6.4 21 0.15 12 40 48 Siity Clay <0.1 0.45 0.9 241 <0.02 0.4 241 0.23
12AS029 58 86 7.9 72.4 0.45 39.7 33.1 6.6 5.1 0.19 2 40 58 élay' ' <0.1 0.33 1.2 39.2 <0.02 1.8 391 0.14
12AS029 86 118 8.4 60.8 0.36 34.8 27.9 6.9 1.6 0.27 8 34 58 Silty Clay 3 0.21 1.2 512 <0.02 0.5 511 0.17
12AS029 118 173 8.5 52.5 0.38 29.2 23.4 5.8 1.0 0.39 6 56 38 Silty Clay Loam 1 0.27 0.7 57.7 <0.02 0.6 576 0.34
12AS029 173 232 8.4 67.4 0.48 33.2 25.4 7.8 1.1 0.64 8 40 52 Silty Clay 4 0.39 0.9 471 <0.02 0.5 470 0.22
12AS8029 232 244 8.1 53.6 4.85 27.5 17.1 104 1.1 1.69 44 24 32 Clay Loam 3 0.35 0.4 24.9 <0.02 0.1 247 0.15
12AS029 244 334 8.4 259 5.24 21.4 7.5 13.9 0.6 3.10 62 24 14 Sandy Loam 2 8.0 0.09 0.9 256 <0.02 0.6 255 0.13
12AS029 334 500 8.1 29.8 4.81 211 6.0 156.1 0.6 2.56 4 40 56 Clay <0.1 0.11 0.1 23.2 <0.02 <0.1 229 0.20
12AS029 500 610 8.1 114 1.85 1.5 1.03 64 16 20 Sandy Clay Loam 60 0.36 0.2 26.6 <0.02 0.6 261 0.55
12AS030 0 15 7.7 65.1 0.39 32.0 26.9 5.1 2.5 0.44 12 35 53 Clay 8 0.65 1.1 21.6 <0.02 0.9 0.22
12AS030 16 30 7.7 66.5 0.37 32.7 28.5 42 1.9 1.17 16 30 54 Clay 12 0.71 0.6 21.5 <0.02 0.9 0.23
12AS030 30 42 7.9 69.5 0.36 32.8 29.2 36 1.8 2.42 14 32 54 Clay 10 0.94 <0.1 21.8 <0.02 0.8 0.26
12AS030 42 67 7.9 59.7 0.69 33.7 29.9 38 1.9 4.65 10 36 54 Clay 6 1.05 <0.1 21.3 <0.02 0.8 0.26
12AS030 67 95 7.9 82.2 1.57 36.1 31.0 5.1 1.9 8.03 10 34 56 Silty Clay 6 1.35 0.2 216 0.03 0.7 0.21
12AS031 0 12 7.5 65.4 0.47 32.3 22.6 9.7 3.7 0.08 20 37 43 Clay 11 0.26 2.8 23.3 <0.02 1.6 229 0.25
12AS031 12 26 7.5 67.1 0.46 32.1 24.8 7.3 3.4 0.12 20 35 45 Clay 11 0.32 1.1 23.4 <0.02 14 231 0.25
12AS031 26 44 7.5 60.8 0.46 32.2 25.2 7.0 3.7 0.08 20 36 44 Clay 6 0.51 0.6 18.4 <0.02 0.9 182 0.23
12AS031 44 71 7.9 60.2 0.37 24 4 17.6 6.8 2.2 0.15 46 22 32  Sandy Clay Loam 17 0.29 0.5 22.4 <0.02 1.2 221 0.22
12AS031 71 108 8.2 39.8 0.29 20.5 11.3 9.2 0.9 0.16 46 36 18 Loam 13 0.21 06 36.4 <0.02 0.4 361 0.30
12AS031 108 134 8.2 394 0.22 13.6 5.8 7.8 0.7 0.18 68 20 12 Sandy Loam 8 0.14 0.5 35.0 <0.02 <0.1 347 0.15
12AS031 134 172 8.2 32.9 0.24 14.4 7.2 7.2 0.7 0.23 74 16 10 Sandy Loam 13 0.14 <0.1 24.0 <0.02 <0.1 238 0.16
12AS032 0 10 7.7 842 0.59 41.5 27.9 13.6 4.5 0.44 26 31 43 Clay 19 0.67 1.7 6.5 <0.02 2.2 61.6 0.25
12AS032 10 24 7.8 75.7 0.45 38.7 331 5.6 1.9 1.49 20 31 49 Clay 16 0.66 0.6 7.6 <0.02 0.9 72.6 0.26
12AS032 24 66 7.9 83.7 0.79 41.3 30.3 11.0 3.0 3.77 16 28 56 Silty Clay 12 1.1 <0.1 12.4 <0.02 1.3 122 0.23
12AS032 66 143 7.8 82.9 4.96 43.9 291 14.8 3.0 7.56 16 24 60 Clay 10 3.04 0.5 9.1 <0.02 1.8 55.5 0.21
12AS032 143 165 7.9 79.7 6.16 39.2 28.1 11.1 30 | - 16 31 53 Clay 1 2.62 0.7 9.3 <0.02 1.2 83.0 0.22

DOGM Suitabilities | Good | Fair |




Appendix K Soil Lab Analysis

Table K-1c. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).

Total 1.5. Acid

Available
Begin End Electrical Field Water Organic Very Fine  Coarse Nitrate Organic Base K factor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt  Clay Texture Sand Fragment Boron (asN) CO3 Selenium Carbon PotentialP Lab Calc.
s.u. % dS/m % % % % % % % % % ppm ppm % ppm % t/1000t
12AS019A 0 22 8.3 0.35 3.6 0.13 10 44 46 Silty Clay <0.1 0.33 1.9 47.9 <0.02 2.2 479 0.20
12AS019A 22 43 8.1 68.9 0.37 1.1 0.17 9 39 53 Clay. 2.7 50.4 0.9 499 0.21
12AS019A 43 67 8.2 64.9 0.26 1.0 0.16 6 a4 50 Silty Clay 0.3 0.21 0.5 50.1 <0.02 0.6 501 0.22
12AS019A 67 154 8.4 43.6 0.35 0.6 0.20 37 42 21 Loam 26.5 0.24 0.8 459 <0.02 0.3 459 0.40
12AS019A 154 242 8.6 29.9 0.28 0.4 0.12 63 28 9 Sandy Loam 34.6 0.16 0.3 324 <0.02 0.3 324 0.41
12AS019A 242 363 8.2 31.7 0.52 1.2 0.20 58 31 11 Sandy Loam 26.3 0.17 33 31.6 0.03 0.4 316 0.32
12AS019A 363 408 7.6 72.1 1.87 2.6 0.15 18 43 39 Silty Clay Loam 13.2 0.31 54.1 42.8 0.05 1.6 422 0.29
12AS019A 408 548 Tl 46.3 1.96 1.0 0.18 38 42 20 Loam 29.0 0.10 11.4 47.0 <0.02 0.7 468 0.44
12AS019A 548 610 7.7 29.7 2.20 1.1 0.37 59 32 9 Sandy Loam 345 0.16 4.8 32.0 <0.02 <0.1 314 0.41
12AS019A 610 810 7.6 66.1 1.98 2.9 0.67 26 40 34 Clay Loam 21.3 0.48 0.5 29.3 <0.02 1.7 282 0.30
12AS019A 810 852 7.8 27.4 1.69 0.5 1.17 86 9 5 Loamy Sand 28.2 0.17 <0.1 194 <0.02 0.3 194 0.21
13AS01 0 18 7.6 60.5 0.45 6.0 0.08 24 35 41 Clay 17.9 0.56 1.5 36.7 <0.02 2.8 366 0.20
13AS01 18 45 7.9 56.9 0.17 2.3 0.13 24 33 43 Clay. 19.6 0.47 0.6 45.9 <0.02 1.2 459 0.26
13AS01 45 106 8.4 58.3 0.24 1.4 0.11 24 37 39 Clay Loam 19.1 0.46 0.6 49.0 <0.02 0.8 490 0.26
13AS01 106 180 8.6 40.1 0.31 0.5 0.26 39 40 21 Loam 25.0 0.45 0.3 39.9 <0.02 0.5 399 0.38
13AS01 180 213 8.5 0.4 70 20 10 Sandy Loam 11.5 23.3 0.2 233 0.15
13AS01 213 320 8.4 72.0 0.59 0.9 1.14 36 24 40 Clay 32.2 0.37 0.6 42.5 <0.02 0.6 425 0.32
13AS01 320 475 8.3 51.9 0.65 0.6 1.13 44 32 24 Loam 345 0.29 0.5 17.5 0.06 0.2 175 0.40
13AS02 0 10 7.9 56.4 0.21 2.4 0.15 38 31 31 Clay Loam 25.7 0.47 <0.1 14.8 <0.02 1.5 146 0.28
13AS02 10 42 8.0 58.6 0.18 1.8 0.65 32 36 32 Clay Loam 22.7 0.26 0.7 213 <0.02 1.0 213 0.33
13AS02 42 76 8.3 54.8 0.19 1.9 1.76 34 32 34 Clay Loam 28.9 0.42 0.4 23.9 <0.02 1.0 239 0.33
13AS03 0 18 7.6 60.2 0.24 2.6 0.13 36 31 33 Clay Loam 27.2 0.52 <0.1 18.6 <0.02 1.6 186 0.31
13AS03 18 44 7.8 54.8 0.24 1.6 0.16 36 30 34 Clay Loam 25.1 0.28 0.6 21.4 <0.02 0.9 214 0.30
13AS03 44 66 7.9 56.0 0.20 1.4 0.37 38 26 36 Clay Loam 27.5 0.42 0.6 21.3 <0.02 0.8 213 0.30
13AS03 66 135 8.5 53.2 0.95 13 1.39 38 27 35 Clay Loam 25.3 0.62 0.2 22.4 <0.02 0.8 224 0.30
13AS03 135 164 8.2 63.2 0.46 1.0 5.21 38 26 36 Clay Loam 26.3 0.92 1.5 21.8 <0.02 0.7 218 0.30
13AS04 0 13 8.0 514 0.24 2.7 0.09 50 27 23 Sandy Clay Loam 255 0.30 0.6 6.3 <0.02 14 62.9 0.28
13AS04 13 40 7.9 54.5 0.21 2.3 0.14 48 25 27 Sandy Clay Loam 28.6 0.29 0.2 10.2 <0.02 1.2 102 0.31
13AS04 40 90 7.9 57.0 0.18 1.8 0.15 42 27 31 Clay Loam 28.7 0.41 1.6 15.2 <0.02 1.1 152 0.32
13AS04 90 150 8.2 62.9 0.20 1.4 0.59 40 28 32 Clay Loam 28.6 0.60 0.6 17.3 <0.02 0.7 173 0.33
13AS04 150 210 8.3 59.1 0.40 1.0 1.61 46 24 30 Sandy Clay Loam 31.3 0.67 0.1 17.5 <0.02 0.6 175 0.34
13AS05 0 10 8.2 60.5 0.20 2.5 0.20 34 31 35 Clay Loam 24.9 0.29 2.8 17.1 <0.02 1.2 171 0.25
13AS05 10 24 8.1 64.6 1.05 2.4 1.13 34 28 38 Clay Loam 26.5 0.34 3.6 18.0 <0.02 1.1 180 0.27
13AS05 24 49 7.9 63.2 0.33 2.4 1.88 28 33 39 Clay Loam 21.0 0.54 2.2 18.9 <0.02 1.0 189 0.26
13AS05 49 90 8.0 73.1 0.92 2.8 5.82 32 29 39 Clay Loam 25.5 0.75 0.8 194 <0.02 1.0 194 0.26
13AS05 90 153 7.9 76.3 2.20 1.7 6.35 10 37 53 Clay 4.5 0.94 1.0 22.1 0.08 0.7 220 0.23
13AS05 153 242 7.8 73.0 2.63 1.4 473 32 18 50 Clay 24.2 1.18 3.6 22.8 0.07 0.7 220 0.21
13AS05 242 300 7.7 78.9 2.30 1.4 3.80 10 37 53 Clay 53 0.93 7.4 22.9 0.02 0.7 221 0.24
13AS05 300 394 8.0 76.0 1.17 1.2 5.22 14 35 51 Clay. 8.4 0.94 5.7 24.3 0.02 0.6 243 0.25
13AS05 394 516 8.0 72.4 1.06 1.1 4.44 40 14 46 Clay 34.7 0.93 4.0 23.8 <0.02 0.6 238 0.29




Appendix K Soil Lab Analysis

Table K-1c. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).

Totall  1.5. Acid

Available
Begin  End Electrical Field Water Organic Very Fine Coarse Nitrate Organic Base K factor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt  Clay Texture Sand  Fragment Boron (asN) CO3 Selenium Carbon PotentialP Lab Calc.
s.u. % dS/m % % % % % % % % % ppm ppm % ppm % /1000t

13AS06 0 13 7.5 72.8 0.55 4.6 0.21 23 38 39 Clay Loam 8.5 0.58 2.1 16.1 <0.02 1.6 160 0.19
13AS06 13 38 7.9 61.7 0.37 2.7 0.73 46 12 42 Sandy Clay 36.3 0.57 0.3 18.9 <0.02 1.1 189 0.25
13AS06 38 68 8.1 62.3 0.39 1.7 2.78 16 37 47 Clay 8.7 0.51 <0.1 20.8 <0.02 0.9 208 0.26
13AS06 68 112 8.0 74.9 3.20 1.8 3.83 16 33 51 Clay 10.5 0.84 <0.1 21.3 <0.02 0.8 202 0.24
13AS06 112 170 8.2 73.8 3.17 14 3.61 47 4 49 Sandy Clay 41.2 1.38 0.9 24.0 0.06 0.7 227 0.23
13AS06 170 245 8.0 65.5 2.87 1.3 3.78 18 36 46 Clay 6.3 0.97 1.3 24.0 0.03 0.6 233 0.23
13AS06 245 315 8.2 72.7 2.40 14 4,19 48 11 41 Sandy Clay 41.5 1.03 0.3 22.4 0.03 0.4 223 0.29
13AS06 315 396 8.0 79.7 2.93 1.1 3.10 12 35 53 Clay 5.6 1.06 0.3 24.1 0.03 0.5 236 0.23
13AS06 396 457 8.2 79.7 1.67 1.1 3.52 56 8 36 Sandy Clay 50.4 0.70 0.3 23.0 <0.02 0.7 229 0.35
13AS06 457 579 8.2 69.8 1.41 1.1 3.02 10 39 51 Clay 3.8 0.53 0.7 235 <0.02 0.4 235 0.25
13AS06 579 632 8.5 65.5 0.85 1.1 2.29 32 19 49 Clay 231 0.41 0.2 25.3 <0.02 0.5 253 0.22
13AS06 632 770 8.9 229 0.41 0.4 0.69 82 13 5 Loamy Sand 3.7 0.10 0.3 519 <0.02 <0.1 519 0.05
13AS06 770 838 84 22.8 0.60 0.7 0.56 86 6 8 Loamy Sand 27.3 0.11 0.3 28.2 <0.02 0.2 282 0.20
13AS06 838 884 8.0 34.0 0.57 1.0 0.38 64 21 15 Sandy Loam 31.8 0.15 0.4 26.1 <0.02 0.4 261 0.34
13AS07 0 19 7.7 53.2 0.62 33 0.60 28 36 36 Clay Loam 12.0 0.69 <0.1 20.5 <0.02 1.5 205 0.23
13AS07 19 46 7.8 54.4 0.72 2.6 0.61 32 23 45 Clay 21.9 0.40 0.5 | 356 <0.02 1.2 356 0.25
13AS07 46 67 7.9 56.7 0.75 19 0.57 22 37 41 Clay 8.0 0.37 0.1 30.9 <0.02 1.1 309 0.28
13AS07 67 183 8.1 49.5 0.29 1.3 0.53 52 16 32 Sandy Clay Loam 30.5 0.26 1.4 43.1 <0.02 0.7 431 0.21
13AS07 183 305 8.2 26.1 0.27 0.9 0.51 76 15 9 Sandy Loam 14.3 0.12 0.2 18.7 <0.02 0.4 187 0.13
13AS07 305 427 8.4 225 0.53 0.6 0.59 80 12 8 Loamy Sand 13.7 0.11 0.2 56.7 <0.02 0.5 567 0.14
13AS07 427 532 8.6 232 0.58 0.5 0.62 78 16 6 Loamy Sand 4.2 0.07 0.1 68.8 <0.02 0.4 687 0.11
13AS07 532 656 7.7 24.1 1.47 1.8 0.77 84 9 7 Loamy Sand 21.4 0.19 0.1 43.1 <0.02 0.2 425 0.19
13AS07 656 732 8.1 71.2 0.63 14 0.75 26 28 46 Clay 20.6 0.32 1.2 12.0 <0.02 0.6 118 0.28
13AS09 0 14 8.0 61.0 0.21 3.2 0.14 14 32 54 Clay 8.0 0.53 <0.1 17.8 <0.02 1.7 178 0.17
13AS09 14 46 7.9 61.9 0.16 1.4 0.22 28 23 49 Clay 24.1 0.50 1.0 19.7 <0.02 0.7 197 0.27
DP-7 122 165 7.8 61.8 1.43 35.6 28.4 7.2 3.0 3.04 14 36 50 Clay 5.6 1.00 4.9 18.9 <0.02 11 0.19
DP-7 165 200 7.7 52.5 2.96 345 22.0 12.5 2.5 2.16 22 35 43 Clay 4.4 0.68 0.5 20.1 <0.02 0.7 0.21
DP-7 200 244 7.9 241 1.81 0.7 1.56 78 10 12 Sandy Loam 9.6 0.16 0.3 20.6 <0.02 0.5 0.06
DP-10 122 172 8.0 63.3 4.06 38.2 27.2 11.0 2.6 3.01 20 32 48 Clay 5.0 1.43 11.4 22.2 0.06 1.0 0.22
DP-10 172 244 8.4 23.8 2.52 20.1 7.7 12.4 0.6 2.93 66 22 12 Sandy Loam 13.0 0.40 1.1 316  <0.02 0.9 0.17
DP-19 122 225 8.2 25.6 0.37 21.1 7.9 13.2 0.8 0.37 54 32 14 Sandy Loam 8.5 0.20 2.1 342  <0.02 0.6 0.20
DP-19 225 244 0.4 83 10 8 Loamy Sand ' 12.0 18.8 0.2 0.09
13AS08 122 244 8.1 75.8 4.06 349 27.5 7.4 1.7 5.87 10 42 48 Silw Clay <0.1 1.64 0.9 20.4 <0.02 0.7 0.25
13AS08 244 366 8.1 66.9 2.27 31.2 23.8 7.4 1.6 541 16 43 41 Silty Clay 8.0 1.19 2.0 24.3 <0.02 0.6 0.31
13AS08 366 488 8.0 79.6 4.22 371 28.7 8.4 1.7 6.09 6 37 57 Silty Clay 0.9 1.12 0.6 22.8 <0.02 0.8 0.21

DOGM Suitabilities | Good | Fair | Poor |URSSceptabley




Appendix K Soil Lab Analysis
Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).
Available Total T.S. Acid
Begin End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic Base  KFactor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) CO, Selenium Carbon Potential Lab Calc
cm cm s.u, % dS/m % % % % % % % % % ppm ppm % ppm % /1000t

12AS001 0 12 7.5 56.7 0.67 29.8 21.8 8.0 4.9 0.06 30 39 31 Clay Loam 8 0.58 1.2 46.2 <0.02 3.0 461 0.17
12AS001 12 28 7.6 54.2 0.53 29.1 22.3 6.8 3:9 0.08 24 41 35 Clay Loam 5 0.60 0.8 47.9 <0.02 2.7 479 0.18
12AS001 28 56 7.8 62.5 0.50 31.7 23.9 7.8 3.3 0.25 10 49 41 Silty Clay <0.1 0.63 0.3 52.2 <0.02 2.4 522 0.24
12AS001 56 90 7.9 66.7 0.67 371 29.6 7.5 4.2 0.79 16 40 44 Silty Clay 7 0.71 <0.1 42.9 <0.02 4.1 428 0.20
12AS001 90 122 8.2 554 1.00 27.7 20.7 7.0 1.1 0.19 26 42 32 Clay Loam 6 0.40 04 51.8 <0.02 1.3 518 0.26
12AS001 122 160 8.2 34.7 0.81 17.8 7.6 10.2 0.6 0.10 64 24 12 Sandy Loam 14 0.17 0.7 30.4 <0.02 0.7 304 0.23
12AS002 0 9 7.3 63.2 1.79 29.0 204 8.6 2.2 0.56 30 41 29 Clay Loam 10 0.34 0.6 27.3 <0.02 1.6 273 0.29
12AS002 9 26 7.6 74.3 1.45 32.8 24.3 8.5 3.3 053 20 46 34 Clay Loam 11 0.43 1.1 23.8 <0.02 1.6 239 0.28
12AS002 26 55 7.9 78.1 1.28 324 26.2 6.2 26 0.65 24 39 37 Clay Loam 14 0.25 1.4 22.2 <0.02 1.1 222 0.26
12AS002 55 87 7.9 73.2 1.45 33.1 26.9 6.2 25 0.67 18 42 40 Silty Clay 8 0.26 2.2 33.2 <0.02 1.5 332 0.29
12AS002 87 110 7.8 70.9 1.91 35.3 27.4 7.9 2.7 0.69 10 52 38 Silty Clay Loam 1 0.47 1.4 47.9 <0.02 2.0 479 0.28
12AS003 0 8 7.9 61.6 0.64 31.2 22.8 8.4 4.4 0.11 24 39 37 Clay Loam 6 0.79 11.9 46.4 <0.02 3.2 463 0.16
12AS003 8 34 7.9 57.9 0.61 30.3 22.2 8.1 2.7 0.07 25 33 42 Clay 11 0.72 15.8 50.8 <0.02 2.4 508 0.22
12AS003 34 88 8.3 454 0.38 24.2 14.7 9.5 0.5 0.11 25 53 22 Silty Loam 13 0.37 4.5 45.4 <0.02 1.1 454 0.41
12AS003 88 122 8.3 48.0 0.42 246 15.3 9.3 0.9 0.14 27 50 23 Silty Loam 10 0.34 4.7 411 <0.02 1.3 410 0.35
12AS003 122 155 8.5 40.2 0.45 22.3 11.9 10.4 1.1 0.25 43 41 16 Loam 7 0.39 4.4 334 <0.02 0.7 334 0.30
12AS004 0 8 7.5 63.6 0.61 28.6 19.8 8.8 6.4 0.04 65 15 20  Sandy Clay Loam 16 0.37 0.3 4.1 <0.02 46 404 0.11
12AS004 8 22 7.4 46.8 0.35 21.7 11.4 10.3 1.4 0.05 67 10 23  Sandy Clay Loam 17 0.25 0.2 1.8 <0.02 0.6 18.0 0.16
12AS004 22 48 7.6 34.8 0.26 9.5 5.3 4.2 0.6 007 77 14 9 Sandy Loam 10 0.15 0.5 59 <0.02 0.3 59.0 0.13
12AS004 48 78 7.8 497 0.33 23.2 16.2 7.0 1.3 0.09 39 34 27 Clay Loam 10 0.25 0.3 14.4 <0.02 1.3 144 0.25
12AS005 0 5 7.5 62.6 0.45 321 27.3 4.8 3.9 0.09 17 33 50 Clay 5 0.45 0.2 2371 <0.02 2.6 231 0.17
12AS005 5 35 7.6 74.9 0.33 37.2 29.6 7.6 2.3 0.14 9 33 58 Silty Clay b 0.22 0.2 23.5 <0.02 2.1 235 0.16
12AS005 35 78 8.1 82.1 0.44 447 37.7 7.0 1.1 0.90 7 29 64 Clay 3 0.54 0.6 24.4 <0.02 0.6 244 0.15
12AS007 0 7 7.5 50.3 0.40 22.8 15.4 7.4 1.9 0.05 47 24 29  Sandy Clay Loam 12 0.30 0.3 3.0 <0.02 1.2 29.6 0.19
12AS007 7 44 7.4 51.5 0.34 25.1 19.0 6.1 1.8 0.07 37 27 36 Clay Loam 4 0.36 0.9 1.4 <0.02 1.0 13.7 0.15
12AS007 44 83 7.7 425 0.32 15.3 15.9 -0.6 1.3 0.09 67 11 22  Sandy Clay Loam 17 0.25 0.5 19.9 <0.02 0.8 199 0.17
12AS008 0 9 7.5 46.4 0.43 229 12.7 10.2 4.0 0.05 63 20 17 Sandy Loam 12 0.19 0.7 11.8 <0.02 2.6 117 0.11
12AS008 9 23 7.5 44.3 0.48 216 9.0 12.6 2.5 0.04 77 11 12 Sandy Loam 11 0.13 0.2 15.7 <0.02 1.5 156 0.09
12AS009 0 7 A 65.2 0.59 296 24.5 541 4.8 0.07 26 35 39 Clay Loam 7 0.65 35 22.2 <0.02 2.3 0.17
12AS009 7 20 76 60.7 0.45 28.2 21.1 7.1 34 0.06 10 46 44 Silty Clay <0.1 0.51 0.5 25.4 <0.02 14 0.25
12AS009 20 62 7.9 64.1 0.33 30.9 23.9 7.0 1.8 0.13 <01 47 53 Silty Clay <0.1 0.34 0.5 42.4 <0.02 0.9 0.25
12AS009 62 99 8.1 62.9 0.26 27.7 22.9 4.8 1.3 0.13 <0.1 48 52 Silty Clay <0.1 0.49 0.6 52.6 <0.02 0.5 0.26
12AS009 99 137 8.4 55.8 0.25 26.7 22.2 4.5 0.9 0.11 <01 53 47 Silty Clay <0.1 0.36 0.5 51.8 <0.02 0.7 0.27
12AS009 137 183 8.5 64.0 0.28 27.7 23.7 4.0 1.0 0.15 <0.1 49 51 Silty Clay <0.1 0.33 0.4 49.2 <0.02 0.7 0.24
12AS009 183 232 8.6 52.7 0.32 257 20.3 5.4 2.3 0.22 6 58 36  Silty Clay Loam <0.1 0.25 0.5 45.2 <0.02 0.3 0.32
12AS009 232 320 8.2 26.4 0.38 17.6 5.1 12.5 1.0 0.41 60 30 10 Sandy Loam 3 0.11 0.2 25.7 <0.02 0.3 257 0.15
12AS009 320 366 8.3 29.6 0.44 19.1 6.3 12.8 1.2 0.21 56 32 12 Sandy Loam 7 0.15 02 25.6 <0.02 0.4 256 0.22
12AS009 366 514 8.2 31.3 0.35 19.8 4.9 14.9 1.1 020 66 26 8 Sandy Loam 8 0.11 0.2 20.5 <0.02 0.2 205 0.16
12AS009 514 610 8.6 38.9 0.44 1.2 0.33 35 50 15 Silty Loam 17 0.21 0.2 25.0 <0.02 0.1 0.43




Appendix K

Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).

Soil Lab Analysis

Available Total  T.S. Acid
Begin End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic  Base  KFactor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) €O, Selenium Carbon Potential Lab Calc
cm cm s.u. % dS/m % % % % % % % % % ppm ppm % ppm % /1000t
12AS010 0 9 7.9 72.5 0.56 416 28.7 12.9 5.7 0.12 10 50 40 Silty Clay <0.1 0.68 1.9 47.6 <0.02 2.8 0.23
12AS010 9 31 8.2 65.2 0.42 43.3 26.9 16.4 2.4 0.06 8 68 24 Silty Loam <0.1 0.63 0.5 57.6 <0.02 1.2 0.35
12AS010 31 67 8.6 52.0 0.37 311 20.5 10.6 21 0.12 16 50 34 Silty Clay Loam <0.1 0.22 04 50.1 <0.02 0.3 0.26
12AS010 67 96 89 325 0.27 22.3 7.4 14.9 0.5 0.07 66 18 16 Sandy Loam 18 0.18 0.3 244 <0.02 <0.1 0.20
12AS010 96 134 8.9 40.2 0.34 23.0 156.9 71 0.5 0.10 42 36 22 Loam 10 0.25 0.4 324 <0.02 0.4 0.27
12AS010 134 183 8.9 49.3 0.30 24.2 13.0 11.2 1.1 0.08 20 60 20 Silty Loam 11 0.29 <01 37.0 <0.02 0.3 0.43
12AS010 183 200 90 31.3 0.26 16.9 6.0 10.9 0.5 0.12 60 28 12 Sandy Loam 9 0.18 04 25.8 <0.02 0.4 0.22
12AS010 200 284 8.5 80.4 0.30 30.4 25.4 5.0 0.9 021 <01 48 52 Silty Clay <0.1 0.57 0.8 48.0 <0.02 0.7 0.27
12AS011 0 10 7.9 66.5 0.54 35.7 25.7 10.0 6.1 0.05 18 41 41 Silty Clay <0.1 0.83 0.9 39.8 <0.02 24 0.16
12AS011 10 32 8.0 65.8 0.46 32.8 23.3 9.5 4.5 0.04 18 40 42 Silty Clay 1 1.06 0.8 43.3 <0.02 1.5 0.18
12AS011 32 71 8.4 39.4 0.37 227 14.2 8.5 1.3 0.07 <0.1 61 39 Silty Clay Loam <01 0.27 04 414 <0.02 04 0.31
12AS011 71 116 86 51.0 0.36 30.9 244 6.5 0.6 011 <0.1 37 63 Clay <01 0.25 04 55.2 <0.02 0.6 0.20
12AS011 116 128 89 31.3 0.31 1.0 0.41 70 18 12 Sandy Loam 4 0.17 0.3 24.4 <0.02 0.2 0.10
12AS011 128 154 8.8 66.4 0.35 29.8 25.0 4.8 1.0 0.11 <01 25 75 Clay <0.1 0.64 0.5 51.0 <0.02 0.5 0.14
12AS011 154 214 8.6 65.7 0.50 26.5 22.2 43 1.3 021 <0.1 17 83 Clay <01 0.34 1.1 49.5 <0.02 0.6 0.12
12AS012 0O 11 7.9 66.4 0.53 34.1 23.2 10.9 60 004 <01 37 63 Clay <0.1 0.50 1.2 38.6 <0.02 2.3 0.16
12AS012 11 30 8.0 73.3 0.45 35.8 28.1 7.7 4.1 0.04 <01 25 75 Clay <0.1 0.95 0.7 49.0 <0.02 15 0.13
12AS012 30 72 8.4 49.5 0.40 276 19.8 7.8 0.8 0.08 <0.1 37 63 Clay <0.1 0.45 0.5 61.7 <0.02 0.6 0.20
12AS012 72 116 9.0 30.9 0.26 13.3 7.7 5.6 0.3 0.09 42 33 25 Loam <0.1 0.20 0.3 28.9 <0.02 0.1 0.18
12AS012 116 160 8.8 29.0 0.35 10.3 5.2 5.1 0.3 0.83 50 32 18 Loam <0.1 0.14 04 25.5 <0.02 <0.1 0.19
12AS012 160 187 NG 293 0.28 12.3 4.9 7.4 06 009 50 33 17 Loam <0.1 013 06 256 <002 03 0.20
12AS012 187 230 9.0 31.9 0.25 7.3 3.2 4.1 0.3 0.08 50 33 17 Loam <0.1 0.13 0.4 18.1 <0.02 0.3 0.20
12AS013 0 16 7.7 97.3 0.37 284 22.5 5.9 4.4 0.06 <0.1 28 72 Clay <0.1 0.44 1.0 3.5 <0.02 2.3 0.14
12AS013 16 52 7.8 29.3 0.30 223 15.2 71 1.6 0.11 <0.1 39 61 Ciay <0.1 0.18 0.9 10.7 <0.02 0.6 0.20
12AS013 52 102 8.1 51.8 0.27 21.4 156.9 5.5 0.9 111 <01 39 61 Clay <0.1 0.17 0.3 14.9 <0.02 0.3 0.21
12AS013 102 114 8.2 53.8 0.30 259 22.3 3.6 0.8 254 <01 27 73 Clgy <01 0.45 0.4 101 <0.02 0.2 0.18
12AS014 0 20 7.8 65.9 0.34 354 27.0 8.4 25 0.26 6 43 51 Silty Cla'y 2 0.55 2.3 4.1 <0.02 1.1 0.24
12AS014 20 45 7.9 69.1 0.31 34.3 28.0 6.3 1.8 1.09 6 43 51 Siity Clay 2 0.28 0.2 5.9 <0.02 0.6 0.25
12AS014 45 66 8.4 75.8 0.39 3565 30.2 53 1.1 3.41 4 44 52 ;Silfyclay 0 0.40 0.1 6.4 <0.02 0.6 0.25
12AS014 66 88 8.2 76.7 0.80 36.0 29.8 6.2 20 5.57 10 37 53 Clay 6 0.76 <01 6.3 <0.02 0.5 0.23
12AS014 88 114 8.1 82.7 1.65 37.9 31.1 6.8 1.0 7.44 6 39 55 Silty Clay 2 0.93 0.2 6.6 0.04 0.5 0.23
12AS015 0 20 7.9 721 0.47 39.8 30.8 9.0 3.7 0.34 10 39 51 Clay 4 0.71 3.4 5.3 <0.02 1.4 0.22
12AS8015 20 54 8.0 76.7 0.39 394 34.0 54 24 1.08 12 32 56 Silty Clay 7 0.55 1.1 8.4 <0.02 0.9 0.21
12AS015 54 87 8.4 84,0 0.98 424 37.2 5.2 17 4.44 10 30 60 Clay 6 1.01 1.1 12.6 <0.02 0.5 0.19
12AS015 87 119 8.2 52.7 6.55 442 39.2 5.0 1.0 6.85 10 31 59 Silty Clay 6 3.35 0.9 7.4 0.02 0.3 0.17
12AS015 119 132 8.2 72.5 10.9 36.8 32.0 4.8 0.8 7.29 20 32 48 Clay 16 2.47 0.9 11.9 0.02 0.3 0.28




Appendix K Soil Lab Analysis
Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).
Available “Total  T.5. Acid
Begin End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic  Base K Factor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) CO, Selenium Carbon Potential Lab Calc
cm cm s.u. % dS/m % % % % % % % % % ppm ppm % ppm % t/1000t
12AS016 0 11 7.7 50.7 043 28.0 17.6 10.4 29 0.17 22 46 32 Clay Loam 14 0.40 1.5 11.6 <0.02 1.4 0.27
12AS016 11 40 7.7 51.6 0.37 26.8 16.8 10.0 1.9 0.09 18 49 33 Silty Clay Loam 10 0.32 0.4 13.9 <0.02 0.9 0.32
12AS016 40 71 8.1 57.2 0.78 25.5 18.0 7.5 1.3 3.53 22 37 41 : Clay 16 0.37 0.3 14.5 <0.02 0.4 0.32
12AS016 71 120 7.7 47.8 0.38 26.0 16.8 9.2 1.7 0.44 22 47 31 Clay Loam 13 0.34 0.5 17.8 <0.02 0.9 0.34
12AS017 0 13 7.7 845 0.33 47.8 38.8 9.0 3.5 0.57 14 31 55 Silty Clay 9 0.62 3.0 4.0 <0.02 1.7 0.17
12AS017 13 57 7.9 186 0.24 99.0 96.6 2.4 1.9 1.30 10 23 67 Clay 7 0.43 0.3 4.4 <0.02 0.3 0.19
12AS017 57 84 7.8 87.9 3.35 47.8 42.8 5.0 0.3 4.55 16 31 53 Clay 6 0.93 0.4 2.7 <0.02 0.3 0.23
12AS017 84 118 7.7 83.7 4.64 446 40.0 4.6 0.6 6.60 18 24 58 Silty Clay 5 0.76 0.7 1.6 <0.02 0.2 0.22
12As017 118 161 |G  80.2 6.14 44.6 38.9 5.7 02 [ 108 16 29 55 Silty Clay 9 062 02 13 <002 02 0.23
12AS018 0 22 7.7 721 0.46 40.8 30.8 10.0 5.6 0.06 26 38 36 Clay Loam 9 1.03 04 61.5 <0.02 3.1 612 0.18
12AS018 22 68 8.2 63.2 0.24 34.2 22.2 12.0 1.9 0.07 26 42 32 Clay Loam 7 0.31 <0.1 59.5 <0.02 0.9 593 0.28
12AS018 68 115 8.4 65.5 0.25 27.2 23.6 36 1.3 0.14 8 48 44 Sil(y-Cl'ay 4 0.45 <0.1 54.1 <0.02 04 540 0.31
12AS018 115 148 8.6 70.9 0.26 27.3 227 4.6 1.2 0.19 18 42 40 Silty Clay 12 0.31 <0.1 55.4 <0.02 0.2 553 0.34
12AS018 148 244 9.0 40.7 0.21 14.6 8.3 6.3 0.5 0.14 60 28 12 Sandy Loam 17 0.12 <0.1 27.9 <0.02 0.4 279 0.28
12AS018 244 318 81 | 201 0.34 12.6 3.0 9.6 0.2 0.21 80 14 6 Loamy Sand 7 0.09 0.8 18.3 <0.02 0.2 183 0.08
12AS018 318 388 7.7 77.4 1.19 29.3 24.9 4.4 2.2 0.58 <0.1 53 47 Silty Clay <0.1 0.34 3.6 42.9 <0.02 1.1 428 0.28
12AS018 388 406 8.1 30.1 1.73 14.3 6.4 7.9 0.9 0.75 74 15 11 Sandy Loam 7 0.11 0.9 20.0 <0.02 0.4 0.11
12AS018 406 572 7.6 452 2.62 19.8 12.7 71 1.4 1.26 28 51 21 Silty Loam 2 0.21 14 371 <0.02 0.2 370 0.30
12AS018 572 640 7.3 70.1 2.37 27.3 21.1 6.2 3.0 1.23 14 54 32 Silty Clay Loam 4 0.47 0.2 371 <0.02 0.9 361 0.32
12AS018 640 732 1.7 87.1 1.57 25.6 20.8 4.8 1.8 1.33 16 44 40 Silty Clay <0.1 1.8 0.30 0.2 35.1 <0.02 0.6 348 0.28
12AS019 0 12 7.7 67.6 0.60 40.7 33.0 i 4 5.5 021 16 41 43  Silty Clay 2 0.70 26 56.0 <0.02 35 0.21
12AS019 12 32 7.8 726 0.40 40.2 33.3 6.9 5.8 0.04 12 41 47 Silty Clay 0 0.76 15 572 <0.02 3.1 0.19
12AS019 32 72 8.0 62.8 0.33 42.0 31.2 10.8 3.9 0.09 10 46 44 Silty Clay <01 0.70 0.7 57.1 <0.02 2.4 0.24
12AS019 72 100 8.3 61.1 0.20 26.8 23.5 33 1.1 0.07 24 35 41 Clay 19 0.56 0.4 50.8 <0.02 0.6 0.33
12AS019 100 147 8.4 36.6 0.27 19.1 11.7 7.4 0.4 0.16 46 35 19 Loam 11 0.28 0.4 321 <0.02 0.4 0.28
12AS019 147 196 8.7 35.0 0.31 20.8 10.6 10.2 2.8 0.11 44 41 15 Loam 12 0.22 0.3 324 <0.02 0.5 0.28
12AS019 196 240 8.7 33.0 0.44 201 10.9 9.2 0.2 0.31 52 33 15 Sandy Loam 11 0.20 0.3 30.7 <0.02 <01 0.27
12AS020 0 13 7.8 87.7 0.59 38.8 32.4 6.4 7.4 0.04 20 49 31 Clay Loam 3 0.52 4.7 38.2 <0.02 6.6 367 0.13
12AS020 13 30 8.1 84.9 0.29 35.2 29.5 5.7 4.2 0.05 12 51 37 Silty Clay Loam 2 0.75 <0.1 76.3 <0.02 0.2 761 0.25
12AS020 30 80 8.3 81.2 0.30 36.7 29.3 7.4 2.8 0.10 10 50 40 Silty Clay 2 0.64 <0.1 60.4 <0.02 1.8 602 0.29
12AS020 80 111 8.6 67.0 0.31 27.4 246 2.8 0.9 0.29 8 51 41 Silty Clay 2 0.33 <01 52.4 <0.02 0.9 523 0.30
12AS020 111 140 8.5 61.4 0.51 26.6 22.8 3.8 1.2 0.40 10 54 36 Silty Clay Loam 5 0.29 <0.1 449 <0.02 0.8 448 0.32
12AS020 140 175 8.7 51.1 0.66 23.3 18.3 5.0 1.1 043 10 64 26 Silty Loam 5 0.28 <0.1 54.2 <0.02 0.6 541 0.42
12AS020 175 300 7.8 51.8 1.48 18.8 10.7 8.1 1.1 0.90 38 40 22 Loam 2 0.09 14 35.4 <0.02 <0.1 354 0.23
12AS020 300 488 7.5 35.4 2.57 19.0 8.6 10.4 1.0 0.18 56 30 14 Sandy Loam 6 0.09 0.2 28.2 <0.02 0.4 278 0.23
12AS020 488 600 7.7 45.2 1.63 20.3 14.3 6.0 1.1 0.22 32 48 20 Loam 10 0.06 0.1 34.8 <0.02 0.2 347 0.38
12AS020 600 610 7.9 1.86 0.30 88 8 5 Sand 13 0.24 18.6 <0.02




Appendix K

Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).

Soil Lab Analysis

Available Total T1.9. Acid
Begin End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic Base  KFactor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) CO, Selenium Carbon Potential Lab Calc
cm cm S.u. % dS/m % % % % % % % % % ppm ppm % ppm % /1000t
12AS5021 0] 9 7.8 75.3 0.48 325 242 8.3 5.1 0.05 24 41 35 Clay Loam 11 1.07 <0.1 19.7 <0.02 3.0 192 0.21
12AS021 9 32 7.9 701 0.43 36.1 25.0 1.1 3.9 0.04 22 45 33 Clay Loam 11 1.37 <01 30.7 <0.02 1.6 284 0.26
12AS021 32 65 8.7 68.7 0.39 38.8 256 13.2 2.7 0.10 22 46 32 Clay Loam 8 1.42 <0.1 56.3 <0.02 1.1 523 0.29
12AS021 65 95 - 47.4 0.33 294 14.6 14.8 0.7 0.11 32 56 12 Silty Loam 16 0.31 <01 60.8 <0.02 0.4 608 0.54
12AS5021 95 150 9.0 34.3 0.34 20.8 124 8.4 1.1 0.12 52 36 12 Sandy Loam 10 0.31 <01 459 <0.02 0.6 458 0.27
12AS021 150 202 - 34.4 0.23 9.3 4.7 4.6 0.9 0.12 82 15 3 Loamy Sand 18 0.16 <0.1 26.1 <0.02 0.2 261 0.21
12AS021 202 260 9.0 26.4 0.23 8.5 3.4 51 04 0.13 82 16 2 Loamy Sand 13 0.10 <01 22.5 <0.02 <0.1 219 0.18
12AS021 260 374 8.1 86.2 0.54 26.1 22.2 3.9 1.9 0.18 <0.1 59 41 Silty Clay. <01 0.46 2.3 47.8 0.03 0.7 476 0.37
12AS021 374 448 7.6 30.1 2.36 18.7 4.4 14.3 1.4 0.09 73 21 6 Sandy Loam 5 0.12 2.7 19.4 <0.02 0.3 193 0.14
12AS021 448 524 7.5 31.7 2.41 18.2 5.6 12.6 1.5 0.14 75 19 6 Sandy Loam <0.1 22.8 0.09 2.3 31.0 <0.02 0.6 303 0.09
12AS021 524 570 7.5 54.2 2.75 27.2 15.0 12.2 23 0.12 31 52 17 Silty Loam 10 0.24 1.5 35.2 <0.02 1.2 345 0.38
12AS021 570 660 7.4 46.1 2.85 26.4 16.9 9.5 26 0.15 37 37 26 Loam 3 0.37 0.2 246 <0.02 1.1 239 0.21
12AS021 660 742 7.7 30.5 2.68 20.5 6.8 13.7 1.2 0.15 73 17 10 Sandy Loam 6 0.16 0.4 22.9 <0.02 <01 228 0.11
12AS8021 742 853 8.3 235 0.71 12.3 56 6.7 0.8 0.19 81 13 6 Loamy Sand 3 60.7 0.08 0.2 70.7 <0.02 <0.1 707 0.07
12AS022 0 12 8.6 23.9 0.28 12.3 6.1 6.2 0.7 0.1 84 14 2 Loamy Sand 13 0.08 <01 53.1 <0.02 0.9 530 0.19
12AS022 12 50 27.2 0.25 11.8 5.1 6.7 0.3 0.12 90 8 2 Sand 9 65.9 0.08 <0.1 62.2 <0.02 0.6 621 0.09
12AS022 50 87 29.2 0.36 11.4 5.8 5.6 0.4 0.18 86 12 2 Sand 7 63.1 0.11 <0.1 60.5 <0.02 0.8 604 0.08
12AS022 87 126 9.0 26.5 0.37 15.1 4.7 104 0.3 0.16 90 9 1 Sand 5 65.9 0.06 <0.1 61.9 <0.02 0.3 618 0.04
12AS022 126 160 8.8 26.8 0.62 15.6 5.9 9.7 1.0 017 82 15 3 Loamy Sand 10 70.2 0.13 <0.1 68.2 <0.02 0.8 680 0.17
12AS022 160 210 - 27.6 0.59 16.3 6.0 10.3 0.5 0.17 84 14 2 Loamy Sand 11 73.8 0.08 <0.1 68.6 <0.02 0.6 684 0.15
12AS022 210 232 7.7 301 2.01 20.5 7.3 13.2 2.5 0.25 80 16 4 Loamy Sand 17 1.1 0.41 <0.1 22.9 <0.02 0.7 208 0.15
12AS023 0] 18 7.8 43.9 0.41 19.0 13.6 54 0.3 0.03 50 25 25  Sandy Clay Loam 6 0.32 2.2 16.7 <0.02 1.0 0.23
12AS023 18 47 7.8 38.3 0.32 16.6 11.3 53 2.9 0.07 51 25 24  Sandy Clay Loam 2 9.6 0.26 0.5 22.9 <0.02 0.5 0.14
12AS023 47 78 8.1 32.5 0.26 15.1 10.3 4.8 3.0 0.05 64 18 18 Sandy Loam 11 27 0.18 0.4 315 <0.02 0.5 0.11
12AS023 78 120 8.2 28.7 0.31 12.5 7.1 54 1.9 0.36 60 26 14 Sandy Loam <0.1 6.1 0.26 0.3 22.2 <0.02 <0.1 0.12
12AS023 120 180 8.7 29.0 0.26 10.2 5.8 4.4 0.7 0.19 84 8 8 Loamy Sand 11 63.5 0.15 0.3 314 <0.02 22 0.09
12AS023 180 230 8.6 28.8 0.20 8.6 3.0 5.6 0.2 0.07 80 14 6 Loamy Sand 7 17.9 0.09 0.3 19.2 <0.02 0.5 0.11
12AS024 0 18 25.6 0.22 15.1 6.7 8.4 0.3 0.1 74 20 6 Sandy Loam 2 62.6 0.12 <0.1 56.7 <0.02 0.5 566 0.16
12AS5024 18 84 33.1 0.20 16.0 56 104 0.3 0.10 80 18 2 Loamy Sand 6 64.5 0.08 <0.1 56.6 <0.02 0.2 565 0.18
12AS024 84 136 27.9 0.18 15.6 5.0 10.6 0.3 0.09 88 10 2 Sand 10 60.5 0.06 <0.1 5537 <0.02 0.3 557 0.12
12AS024 136 186 27.5 0.78 16.0 52 10.8 1.3 0.14 84 14 2 Loamy Sand 8 60.0 0.08 <0.1 54.7 <0.02 0.8 546 0.15
12AS024 186 243 30.3 0.55 15.0 5.2 9.8 0.4 0.19 88 11 1 Sand 9 54.4 0.08 <0.1 5377 <0.02 0.3 537 0.09
12AS024 243 305 26.7 1.19 17.6 46 13.0 0.7 0.29 80 12 8 Loamy Sand 7 0.08 0.1 20.2 <0.02 <01 202 0.13




Soil Lab Analysis

Appendix K
Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).
Available Total  T1.5. Acid
Begin End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic  Base  KFactor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) €O, Selenium Carbon Potential Lab Calc
cm cm s.u. % dS/m % % % % % % % % % ppm ppm % ppm % t/1000t
12AS025 0 12 7.8 69.0 0.57 35.4 28.7 6.7 6.4 0.10 22 56 22 Silty Loam 8 0.2 0.98 5.0 27.3 <0.02 51 0.19
12AS025 12 30 8.1 60.0 0.50 31.6 26.7 4.9 3.8 0.10 16 41 43 Silty Clay 8 <0.1 0.66 0.4 453 <0.02 17 0.25
12AS025 30 70 8.5 496 0.36 304 24.0 6.4 0.7 0.09 12 56 32 Silty Clay Loam 7 0.39 0.2 55.0 <0.02 0.8 0.38
12AS025 70 101 8.7 43.8 0.31 27.5 21.7 5.8 0.5 0.10 32 49 19 Loam 27 0.38 0.2 533 <0.02 0.7 0.51
12AS025 101 123 8.8 35.2 0.31 23.2 13.2 10.0 0.2 0.10 38 46 16 Loam 14 0.24 0.2 446 <0.02 0.8 041
12AS025 123 156 8.8 56.2 0.33 27.2 23.6 3.6 0.7 0.15 20 44 36 Clay Loam 13 0.49 0.3 50.1 <0.02 0.9 0.33
12AS025 156 186 8.9 30.9 0.31 18.5 10.6 7.9 0.2 0.18 58 26 16 Sandy Loam 16 0.38 0.2 30.1 <0.02 0.6 0.25
12AS025 186 204 8.9 28.1 0.27 19.0 6.3 12.7 <0.1 0.1 60 32 8 Sandy Loam 17 0.29 0.3 30.6 <0.02 <0.1 0.34
12AS026 3 20 7.7 68.4 0.73 34.8 29.8 5.0 7.0 0.24 20 39 41 Clay 8 0.53 23.0 28.8 <0.02 3.1 0.20
12AS026 20 65 7.7 55.2 0.65 28.9 21.6 7.3 1.9 0.66 20 47 33 Clay Loam 4 0.34 14 33.6 <0.02 1.3 0.28
12AS026 65 104 7.9 56.2 0.51 31.3 23.0 8.3 2.0 0.32 30 31 39 Clay Loam 6 0.39 1.0 30.9 <0.02 0.6 0.17
12AS026 104 144 8.0 58.3 0.51 342 294 4.8 2.3 0.35 10 41 49 Silty Clay 2 0.49 1.1 48.8 <0.02 1.6 0.24
12AS026 144 202 8.0 61.2 0.36 27.8 23.6 4.2 1.2 0.58 20 37 43 Clay 16 0.29 0.6 53.8 <0.02 0.8 0.32
12AS027 0 20 7.7 75.5 0.59 37.7 344 3.3 55 0.33 24 36 40 Clay 14 0.41 8.4 26.4 <0.02 2.2 262 0.20
12AS027 20 52 7.5 75.0 0.44 336 30.3 313 5.0 0.13 24 40 36 Clay Loam 10 0.48 <0.1 26.5 <0.02 1.8 264 0.17
12AS027 52 100 7.8 65.4 0.45 30.7 26.0 4.7 3.6 0.26 26 36 38 Clay Loam 7 0.68 20 334 <0.02 1.2 333 0.20
12AS027 100 116 8.1 58.2 0.42 28.2 21.5 6.7 2.1 1.06 34 30 36 Clay Loam 12 0.21 <0.1 29.0 <0.02 04 290 0.23
12AS027 116 166 8.2 78.6 0.44 35.2 30.0 5.2 1.7 1.37 12 50 38 Silty Clay Loam 6 0.25 <01 46.6 <0.02 0.6 465 0.28
12AS027 156 170 8.3 57.8 0.45 27.8 23.5 43 1.2 1.48 6 54 40 Silty Clay 3 0.37 <0.1 516 <0.02 0.5 511 0.31
12AS027 170 305 8.2 804 0.49 27.0 221 49 1.7 1.27 <01 52 48 Silty Clay <0.1 0.13 0.9 46.2 <0.02 0.3 462 0.32
12AS027 305 427 8.1 66.7 0.59 31.0 23.0 8.0 1.5 1.09 12 39 49 Clay <0.1 0.1 0.6 27.2 <0.02 0.2 272 0.27
12AS027 427 560 8.2 88.6 0.60 35.6 29.0 6.6 1.4 1.04 4 37 59 Siity Clay <0.1 0.21 0.4 29.0 <0.02 0.4 290 0.20
12AS027 560 625 8.2 38.6 0.76 236 11.6 12.0 0.9 1.45 46 32 22 Loam 8 0.17 0.3 26.5 <0.02 0.3 264 0.26
12AS027 625 792 8.3 31.6 0.88 21.7 5.7 16.0 0.6 1.68 64 26 10 Sandy Loam 7 0.13 0.4 24.9 <0.02 0.2 248 0.19
12AS028 0 12 17 71.5 0.82 34.2 30.3 39 59 0.17 18 38 44 Clay 6 1.01 23.9 48.6 <0.02 2.7 485 0.20
12AS028 12 25 7.8 71.5 0.63 33.0 28.3 47 4.0 0.17 18 43 39 Silty Clay Loam 8 0.79 7.2 494 <0.02 1.7 493 0.24
12AS028 25 68 8.1 63.3 0.36 31.0 25.6 5.4 1.6 0.19 10 46 44 Silty Clay 5 0.38 0.4 53.8 <0.02 0.3 537 0.30
12AS028 68 103 8.4 39.5 0.34 20.8 13.56 7.3 04 0.19 52 36 12 Sandy Loam 17 0.17 <0.1 426 <0.02 <0.1 426 0.38
12AS028 103 128 8.4 614 0.36 28.0 22.6 5.4 1.0 0.24 12 56 32 Silty Clay Loam 6 0.29 <01 471 <0.02 0.2 470 0.40
12AS028 128 157 8.5 68.2 0.38 30.9 25.6 5.3 14 0.30 12 46 42 Silty Clay 2 0.28 <0.1 51.7 <0.02 0.4 516 0.26
12AS028 157 173 8.8 38.8 0.35 20.1 13.7 6.4 0.9 0.29 48 40 12 Loam 12 0.12 <0.1 46.7 <0.02 <0.1 466 0.34
12AS028 173 235 8.4 30.7 0.52 22.8 8.0 14.8 0.6 0.35 50 38 12 Loam 10 0.07 1.7 33.2 <0.02 0.4 332 0.29
12AS028 235 275 8.1 33.4 0.57 1.0 0.40 72 18 10 Sandy Loam 7 0.1 2.0 18.7 <0.02 0.4 187 0.10
12AS028 275 325 8.2 25.9 0.77 20.9 5.0 15.9 3.3 0.41 72 20 8 Sandy Loam 7 0.07 1.6 21.2 <0.02 0.3 212 0.11
12AS028 325 460 7.7 56.3 2.61 294 18.3 11.1 1.7 0.20 28 46 26 Loam 6 0.10 16 271 <0.02 0.5 260 0.25
12AS028 460 610 7.5 33.9 2.38 21.8 8.8 13.0 1.1 0.13 54 32 14 Sandy Loam 5 0.09 0.2 25.3 <0.02 <0.1 250 0.22




Appendix K

Table K-1b. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement of Topsoil and Overburden (Utah DOGM 2005).

Soil Lab Analysis

Available Total 1.5. Acid
Begin  End Electrical Field Water  Organic Very Fine Coarse Nitrate Organic Base  KFactor
SamplelD Depth Depth pH  Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (asN) CO, Selenium Carbon Potential Lab Calc
cm cm s.u. % dS/m % % % % % % % % % ppm ppm % ppm % t/1000t
12AS029 0 14 7.6 60.7 1.18 30.8 22.8 8.0 5.0 0.09 46 24 30 Sandy Clay Loam 28 0.71 56.5 25.6 <0.02 2.0 255 0.19
12AS029 14 36 7.9 60.2 0.40 29.3 18.7 10.6 2.4 0.09 32 30 38 Clay Loam 7 0.26 6.5 16.5 <0.02 1.2 165 0.19
12AS029 36 58 8.0 68.2 0.36 31.6 25.2 6.4 2.1 0.15 12 40 48 Silty Clay <0.1 0.45 0.9 241 <0.02 04 241 0.23
12AS029 58 86 7.9 72.4 0.45 39.7 33.1 6.6 5.1 0.19 2 40 58 Clay <0.1 0.33 1.2 39.2 <0.02 1.8 391 0.14
12AS029 86 118 8.4 60.8 0.36 34.8 27.9 6.9 1.6 0.27 8 34 58 Silty Clay 3 0.21 1.2 51.2 <0.02 0.5 511 0.17
12AS029 118 173 8.5 52.5 0.38 29.2 234 5.8 1.0 0.39 6 56 38  Silty Clay Loam 1 0.27 0.7 57.7 <0.02 0.6 576 0.34
12AS029 173 232 84 67.4 0.48 33.2 254 7.8 1.1 0.64 8 40 52 Silty Clay 4 0.39 0.9 471 <0.02 0.5 470 0.22
12AS029 232 244 8.1 53.6 4.85 27.5 171 10.4 1.1 1.69 44 24 32 Clay Loam 3 0.35 04 24.9 <0.02 0.1 247 0.15
12AS029 244 334 8.4 259 5.24 21.4 7.5 13.9 0.6 310 62 24 14 Sandy Loam 2 8.0 0.09 0.9 25.6 <0.02 0.6 255 0.13
12AS029 334 500 8.1 29.8 4.81 21.1 6.0 15.1 0.6 2.56 4 40 56 Clay <0.1 0.1 0.1 23.2 <0.02 <01 229 0.20
12AS029 500 610 8.1 114 1.85 1.5 1.03 64 16 20  Sandy Clay Loam 60 0.36 02 26.6 <0.02 0.6 261 0.55
12AS030 0 15 7.7 65.1 0.39 32.0 26.9 5.1 25 0.44 12 35 53 Clay 8 0.65 1.1 21.6 <0.02 0.9 0.22
12AS030 15 30 7.7 66.5 0.37 327 28.5 42 1.9 1.17 16 30 54 Clay 12 0.71 06 21.5 <0.02 0.9 0.23
12AS030 30 42 7.9 69.5 0.36 32.8 29.2 36 1.8 242 14 32 54 Clay 10 0.94 <0.1 21.8 <0.02 0.8 0.26
12AS030 42 67 7.9 59.7 0.69 33.7 29.9 3.8 1.9 4.65 10 36 54 Clay 6 1.05 <01 21.3 <0.02 0.8 0.26
12AS030 67 95 7.9 822 1.57 36.1 31.0 5.1 1.9 8.03 10 34 56 Silty Clay 6 1.35 0.2 21.6 0.03 0.7 o 0.21
12AS031 0 12 7.5 65.4 0.47 32.3 22.6 9.7 3.7 0.08 20 37 43 Clay 11 0.26 2.8 23.3 <0.02 1.6 229 0.25
12AS031 12 26 7.5 67.1 0.46 321 24.8 7.3 3.4 0.12 20 35 45 Clay 11 0.32 1.1 23.4 <0.02 1.4 231 0.25
12AS031 26 44 7.5 60.8 0.46 32.2 252 7.0 37 0.08 20 36 44 Clay 6 0.51 0.6 18.4 <0.02 0.9 182 0.23
12AS031 44 71 7.9 60.2 0.37 24.4 17.6 6.8 22 0.15 46 22 32  Sandy Clay Loam 17 0.29 0.5 22.4 <0.02 12 221 0.22
12AS031 71 108 8.2 39.8 0.29 205 11.3 9.2 0.9 0.16 46 36 18 Loam 13 0.21 0.6 36.4 <0.02 04 361 0.30
12AS031 108 134 8.2 39.4 0.22 13.6 5.8 7.8 0.7 018 68 20 12 Sandy Loam 8 0.14 05 35.0 <0.02 <0.1 347 0.15
12AS031 134 172 8.2 32.9 0.24 14.4 7.2 7.2 0.7 0.23 74 16 10 Sandy Loam 13 0.14 <0.1 24.0 <0.02 <0.1 238 0.16
12AS032 0 10 7.7 842 0.59 415 27.9 13.6 4.5 0.44 26 31 43 Clay 19 0.67 1.7 6.5 <0.02 2.2 61.6 0.25
12AS032 10 24 7.8 75.7 0.45 38.7 33.1 5.6 1.9 1.49 20 31 49 Clay 16 0.66 0.6 7.6 <0.02 0.9 72.6 0.26
12AS032 24 66 7.9 837 0.79 413 30.3 11.0 3.0 3.77 16 28 56 Silty Clay 12 1.11 <01 12.4 <0.02 1.3 122 0.23
12AS032 66 143 7.8 829 4.96 43.9 29.1 14.8 3.0 7.56 16 24 60 Clay 10 3.04 0.5 9.1 <0.02 1.8 55.5 0.21
12AS032 143 165 7.9 79.7 6.16 39.2 28.1 11.1 3.0 16 31 53 Clay 11 2.62 0.7 9.3 <0.02 1.2 83.0 0.22
DOGM Suitabilities l Good l Fair | Poor -




Your Environmental Monitoring Partner

‘ A ppendix K Soil Lab Analysis
InaL

Inter-Mountain Labs
PIERHUERTAN SARS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Date: 1/30/2013

CLIENT: Alton Coal Development, LI:C CAS—E_NARRATIVE

Project: Private Lease Soils
R ID: S1211393001
Lab Order: $1211393 eport ID

Samples 12AS001, 12AS002, 12AS003, 12AS004, 12AS005, 12AS007, and 12AS008 were received on November 26, 2012.
Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978

American Society of Agronomy, Number 9, Part 2, 1982

USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969

Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984

New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987

State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and
Surface Coal Mining, April 1988

Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December
1994

State of Nevada Modified Sobek Procedure

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SVW846, 3rd Edition

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as
indicated in this case narrative.

Reviewed by: Koo ASecon_

- - Page 1 of 1
Karen Secor, Soil Lab Supervisor




l Iﬁ‘tpendix K _ Your EnvirsibdrB Mﬂh'osrﬁﬁg Partner
e |Nter-Mountain Labs

PVERSMOUNTAI LARS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S$1211393001
463 North 100 West
Project: Private Lease Soils st Date Reported: 1/30/2013
Date Received:  11/26/2012 CEsarEy, BT b=t Work Order: $1211393
Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter

Lab ID Sample ID cm s.u. % dS/m % % % %

$1211393-001 12AS001 0-12 7.5 56.7 0.67 8.6 29.8 218 4.9
$1211393-002 12AS001 12-28 786 54.2 0.53 8.2 291 223 39
S1211393-003 12AS001 28-56 7.8 62.5 0.50 10.0 31.7 239 33
$1211393-004 12AS001 56-90 7.9 66.7 0.67 14.7 371 29.6 4.2
$1211393-005 12AS001 90-122 8.2 554 1.00 9.0 277 20.7 1.1
$1211393-006 12AS001 122-160 8.2 317 0.81 5.0 17.8 7.6 0.6
$1211393-007 12AS002 0-9 7.3 63.2 1.79 246 29.0 204 22
$1211393-008 12AS002 9-26 76 743 1.45 227 32.8 243 33
$1211393-009 12AS002 26-55 79 78.1 1.28 24.2 324 26.2 26
$1211393-010 12AS002 55-87 7.9 73.2 1.45 26.6 33.1 26.9 25
S$1211393-011 12AS002 87-110 7.8 70.9 1.91 312 353 274 27
$1211393-012 12AS003 0-8 7.9 616 0.64 45 31.2 228 44
S$1211393-013 12AS003 8-34 79 57.9 0.61 59 30.3 222 2.7
S$1211393-014 12AS003 34-88 8.3 454 0.38 5.1 242 14.7 0.5
$1211393-015 12AS003 88-122 8.3 48.0 0.42 6.8 246 156.3 09
$1211393-016 12AS003 122-155 8.5 40.2 0.45 4.0 223 11.9 11

S$1211393-017 12AS004 0-8 75 63.6 0.61 56 28.6 19.8 6.4
S$1211393-018 12AS004 8-22 74 46.8 0.35 59 21.7 11.4 1.4
S$1211393-019 12AS004 22-48 76 348 026 26 9.5 53 0.6
$1211393-020 12AS004 48-788 7.8 497 0.33 6.6 232 16.2 1.3

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Reviewed by: J(C nAS2cOoN

aren Secor, Soil Lab Supervisor K 16

Page 1 of 12
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Inter-Mountain Labs

Your Envir§l?rirllétﬂgl Mﬂ“’éfﬁg Partner

INTER-MOUNTAIN LABS

Project:

Private Lease Soils

Date Received: 11/26/2012

1673 Terra Avenue, Sheridan, Wyoming 82801

ph: (307) 672-8945

Suite 1

Soil Analysis Report
Alton Coal Development, LLC
463 North 100 West

Cedar City, UT 84721

Report ID: S1211393001

Date Reported: 1/30/2013
Work Order: S1211393

Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter
LabID Sample ID cm s.u. % dS/m % % % %
$1211393-021 12AS005 0-5 7.5 62.6 0.45 11.1 321 27.3 39
$1211393-022 12AS005 5-35 7.6 74.9 0.33 151 37.2 29.6 23
$1211393-023 12AS005 35-78 8.1 82.1 0.44 18.1 44.7 37.7 1.1
$1211393-024 12AS007 0-7 7.5 50.3 0.40 38 22.8 15.4 1.9
$1211393-025 12AS007 7-44 7.4 51.5 0.34 1.3 251 19.0 1.8
S$1211393-026 12AS007 44-83 7.7 425 032 53 15.3 159 1.3
S$1211393-027 12AS008 0-9 7i5 46.4 0.43 48 229 12.7 4.0
$1211393-028 12AS008 9-23 7.5 443 0.48 4.9 216 9.0 25

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by:

i(a/ubu\A&c&/\_,

Karen Secor, Soil Lab Supervisor

K-17
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I m-Ependix ) Your Envir§r?r“érﬂgl Mﬂ%ﬂﬁg Partner

== Inter-Mountain Labs
PRI EATN TS 1673 Terra Avenue, Sheridan, WWyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1211393001
463 North 100 West
Project: Private Lease Soils Suite 1 Date Reported: 1/30/2013

Cedar City, UT 84721

Date Received:  11/26/2012 Work Order: S1211393

PE PE PE PE

Depths Calcium Magnesium Potassium Sodium SAR
Lab ID Sample ID cm meqg/L meq/L meg/L meq/L
$1211393-001 12AS001 0-12 4.46 1.87 0.97 0.10 0.06
S$1211393-002 12AS001 12-28 3.78 2.07 0.51 0.13 0.08
$1211393-003 12AS001 28-56 3.08 2.00 0.23 0.40 0.25
$1211393-004 12AS001 56-90 2.84 3.1 0.14 1.35 0.79
S$1211393-005 12AS001 90-122 3.26 8.52 0.12 0.46 0.19
$1211393-006 12AS001 122-160 4.0 5.16 0.15 0.22 0.10
S$1211393-007 12AS002 0-9 5.96 16.7 0.64 1.87 0.56
S$1211393-008 12AS002 9-26 477 11.2 0.45 1.50 0.53
S1211393-009 12AS002 26-55 3.52 9.73 0.37 1.68 0.65
$1211393-010 12AS002 55-87 4.58 123 0.36 1.96 0.67
S$1211393-011 12AS002 87-110 6.95 16.3 0.37 2.35 0.69
$1211393-012 12AS003 0-8 3.74 2.53 0.99 0.20 0.11
S$1211393-013 12AS003 8-34 3.15 3.52 0.17 0.13 0.07
$1211393-014 12AS003 34-88 1.47 2.48 0.09 0.15 0.11
$1211393-015 12AS003 88-122 1.41 3.17 0.08 0.21 0.14
$1211393-016 12AS003 122-155 0.90 3.64 0.11 0.38 0.25
S$1211393-017 12AS004 0-8 5.74 0.94 0.59 0.07 0.04
$1211393-018 12AS004 8-22 3.28 0.61 0.23 0.07 0.05
$1211393-019 12AS004 22-48 224 0.51 0.13 0.08 0.07
$1211393-020 12AS004 48-788 2.56 0.92 0.06 0.12 0.09

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Koo ASecon_
Karen Secor, Soil Lab Supervisor K 18

Reviewed by: Page 2 of 12
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-L_.— Inter-Mountain Labs

Your Envir§|9r“étﬁgl m%%sr\ﬁg Partner

IMTER=MOUNTAIN LADS

Project: Private Lease Soils
Date Received:  11/26/2012

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report
Alton Coal Development, LLC

463 North 100 West
Suite 1

Cedar City, UT 84721

Report ID: S1211393001

Date Reported: 1/30/2013
Work Order: $1211393

PE PE PE PE

Depths Calcium Magnesium Potassium Sodium SAR
Lab ID Sample ID cm meg/L meg/L meg/L meg/L
$1211393-021 12AS005 0-5 4.24 1.10 0.21 0.15 0.09
$1211393-022 12AS005 5-35 2.54 1.25 0.15 0.19 0.14
$1211393-023 12AS005 35-78 1.83 1.98 0.16 1.24 0.20
S$1211393-024 12AS007 0-7 3.32 1.00 0.30 0.07 0.05
$1211393-025 12AS007 7-44 2.76 0.87 0.19 0.09 0.07
$1211393-026 12AS007 44-83 2.83 0.87 0.08 0.12 0.09
$1211393-027 12AS008 0-9 4.30 0.57 0.18 0.07 0.05
$1211393-028 12AS008 9-23 4.45 0.75 0.24 0.06 0.04

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by:

J(MA&C@*\_,

Karen Secor, Soil Lab Supervisor K-19
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Inter-Mountain Labs
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

INTER-MOUNTATN LADS

Soil Analysis Report

Alton Coal Development, LLC Report ID: $1211393001
463 North 100 West
Project: Private Lease Soils Cedar ;;jteUTF 84721 Date Reported: 1/30/2013
Date Received:  11/26/2012 ' Work Order: S1211393
Very Fine Nitrate
Depths Sand Silt Clay Texture Sand Boron (as N) Cco3 Selenium
Lab ID Sample ID cm % % % % ppm ppm % ppm
$1211393-001 12AS001 0-12 30.0 39.0 31.0 Clay Loam 8.0 0.58 1.2 46.2 <0.02
S$1211393-002 12AS001 12-28 24.0 41.0 35.0 Clay Loam 5.4 0.60 0.8 479 <0.02
S$1211393-003 12AS001 28-56 10.0 49.0 41.0 Silty Clay <0.1 0.63 0.3 522 <0.02
$1211393-004 12AS001 56-90 16.0 40.0 44.0 Silty Clay 6.9 0.71 <0.1 42.9 <0.02
$1211393-005 12AS001 90-122 26.0 42.0 32.0 Clay Loam 6.4 0.40 0.4 518 <0.02
S$1211393-006 12AS001 122-160 64.0 240 12.0 Sandy Loam 14.4 0.17 0.7 30.4 <0.02
$1211393-007 12AS002 0-9 30.0 41.0 29.0 Clay Loam 10.4 0.34 0.6 27.3 <0.02
S1211393-008 12AS002 9-26 20.0 48.0 34.0 Clay Loam 11.2 0.43 1.4 23.8 <0.02
S$1211393-009 12AS002 26-55 240 39.0 37.0 Clay Loam 13.9 0.25 14 222 <0.02
S$1211393-010 12AS002 55-87 18.0 420 40.0 Silty Clay 7.7 0.26 22 33.2 <0.02
S$1211393-011 12AS002 87-110 10.0 52.0 38.0 Silty Clay Loam 0.6 0.47 14 47.9 <0.02
S$1211393-012 12AS003 0-8 240 39.0 37.0 Clay Loam 5.9 0.79 11.9 46.4 <0.02
S$1211393-013 12AS003 8-34 25.0 33.0 42.0 Clay 105 0.72 15.8 50.8 <0.02
S1211393-014 12AS003 34-88 250 53.0 22.0 Silty Loam 125 0.37 45 454 <0.02
S$1211393-015 12AS003 88-122 27.0 50.0 23.0 Silty Loam 10.1 0.34 4.7 411 <0.02
$1211393-016 12AS003 122-155 43.0 41.0 160 Loam 7.0 0.39 4.4 334 <0.02
S1211393-017 12AS004 0-8 65.0 16.0 20.0 Sandy Clay Loam 159 0.37 0.3 41 <0.02
S$1211393-018 12AS004 8-22 67.0 10.0 23.0 Sandy Clay Loam 16.7 0.25 0.2 1.8 <0.02
S$1211393-019 12AS004 22-48 77.0 14.0 9.0 Sandy Loam 10.2 0.156 05 5.9 <0.02
$1211393-020 12AS004 48-788 39.0 34.0 27.0 Clay Loam 9.9 0.25 03 144 <0.02

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Reviewed by: J(E nASeCON

“Caren Secor, Soil Lab Supervisor K 20
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pendix K

Inter-Mountain Labs

IMTER-MOUNTAIN LAGS

Project:

Private Lease Soils

Your Envir§ﬁ’rirlné'fﬁ9| mﬂw&%ﬁg Partner

1673 Terra Avenue, Sheridan, Wyoming 82801

ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC
463 North 100 West
Suite 1
Cedar City, UT 84721

Report ID: S1211393001

Date Reported: 1/30/2013

Date Received: ~ 11/26/2012 Work Order: $1211393
Very Fine Nitrate
Depths Sand Sitt Clay Texture Sand Boron (as N) CO3 Selenium
Lab ID Sample ID cm % % % % ppm ppm % ppm
$1211393-021 12AS005 0-5 17.0 33.0 50.0 Clay 50 0.45 0.2 23.1 <0.02
$1211393-022 12AS005 5-35 8.0 330 58.0 Silty Clay 4.5 0.22 0.2 23.5 <0.02
$1211393-023 12AS005 35-78 7.0 29.0 64.0 Clay 3.3 0.54 0.6 244 <0.02
S$1211393-024 12AS007 0-7 47.0 24.0 290 Sandy Clay Loam 11.5 0.30 03 3.0 <0.02
$1211393-025 12AS007 7-44 37.0 27.0 36.0 Clay Loam 42 0.36 0.9 14 <0.02
$1211393-026 12AS007 44-83 67.0 110 220 Sandy Clay Loam 16.6 0.25 0.5 199 <0.02
S$1211393-027 12AS008 0-9 63.0 20.0 17.0 Sandy Loam 12.2 0.19 0.7 11.8 <002
S$1211393-028 12AS008 9-23 77.0 11.0 12.0 Sandy Loam 11.4 013 0.2 18.7 <0.02

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot = Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by:

Km/&&c&«,

Karen Secor, Soil Lab Supervisor

K-21

Page 9 of 12
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Inter-Mountain Labs
DIYER-HOUNTA LARS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1211393001
463 North 100 West
Project: Private Lease Soils Suite 1 Date Reported: 1/30/2013
Date Received:  11/26/2012 GedarCity, UT 84121 Work Order: $1211393
Total Total T.S. Neutral. T.S. Total
Depths Carbon TOC Sulfur AB Potential ABP Mercury

Lab ID Sample ID cm % % % /1000t /1000t /1000t mg/Kg
S$1211393-001 12AS001 0-12 8.5 3.0 0.03 0.83 462 461 <0.2
S$1211393-002 12AS001 12-28 85 27 <0.01 <0.01 479 479 <0.2
S$1211393-003 12AS001 28-56 8.6 24 <0.01 <0.01 522 522 <0.2
S$1211393-004 12AS001 56-90 9.2 41 0.02 0.72 429 428 <0.2
$1211393-005 12AS001 90-122 7.5 13 <0.01 <0.01 518 518 <0.2
S$1211393-006 12AS001 122-160 4.4 0.7 <0.01 <0.01 304 304 <0.2
$1211393-007 12AS002 0-9 4.8 1.6 0.02 0.54 273 273 <0.2
S$1211393-008 12AS002 9-26 4.5 16 <0.01 <0.01 239 239 <0.2
$1211393-009 12AS002 26-55 37 1.1 <0.01 <0.01 222 222 <0.2
S$1211393-010 12AS002 55-87 5.4 1.5 <0.01 <0.01 332 332 <0.2
$1211393-011 12AS002 87-110 7.8 20 <0.01 <0.01 479 479 <0.2
S$1211393-012 12AS003 0-8 8.8 32 0.02 0.50 464 463 <0.2
$1211393-013 12AS003 8-34 8.5 2.4 <0.01 <0.01 508 508 <0.2
S$1211393-014 12AS003 34-88 6.6 1.1 <0.01 <0.01 454 454 <0.2
$1211393-015 12AS003 88-122 8.3 1.3 0.01 0.40 411 410 <0.2
S$1211393-016 12AS003 122-155 4.7 0.7 <0.01 <0.01 334 334 <0.2
$1211393-017 12AS004 0-8 5.1 4.6 0.03 0.85 41.3 40.4 <0.2
S$1211393-018 12AS004 8-22 0.8 0.6 <0.01 <0.01 18.0 18.0 <0.2
$1211393-019 12AS004 22-48 1.0 03 <0.01 <0.01 5.0 59.0 <0.2
$1211393-020 12AS004 48-788 3.0 13 <0.01 <0.01 144 144 <0.2

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

KON AR CON_
“<aren Secor, Soil Lab Supervisor K "2

Reviewed by: Page 4 of 12
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TR e 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: $1211393001
463 North 100 West
Project: Private Lease Soils Suite 1 Date Reported: 1/30/2013

Cedar City, UT 84721

Date Received:  11/26/2012 Work Order: S1211393

Total Total T=S: Neutral. T.S. Total
Depths Carbon TOC Sulfur AB Potential ABP Mercury

Lab ID Sample ID cm % % % /1000t /1000t /1000t mg/Kg
$1211393-021 12AS005 0-5 54 26 <0.01 <0.01 231 231 <0.2
$1211393-022 12AS005 5-35 49 21 <0.01 <0.01 235 235 <0.2
$1211393-023 12AS005 35-78 36 0.6 <0.01 <0.01 244 244 <0.2
S$1211393-024 12AS007 0-7 1.5 1.2 <0.01 <0.01 29.6 296 <0.2
S$1211393-025 12AS007 7-44 1.2 1.0 <0.01 <0.01 13.7 13.7 <02
$1211393-026 12AS007 44-83 32 08 <0.01 <0.01 199 199 <0.2
$1211393-027 12AS008 0-9 4.0 26 001 0.32 118 117 <0.2
$1211393-028 12AS008 9-23 34 1.5 0.02 0.70 157 156 <02

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Koo ASecon_
Karen Secor, Soil Lab Supervisor K-23

Reviewed by: Page 10 of 12
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,ﬁfpemw Your EnvirSOl bR ARANSIR Partner

Inter-Mountain Labs
TR MCIRTAIRARS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1211393001
463 North 100 West
Project: Private Lease Soils Suite 1 Date Reported: 1/30/2013

Cedar City, UT 84721

Date Received:  11/26/2012 Work Order: S1211393

Total Total Total Total Total Total Total Total Total
Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese  Molybdenum

Lab ID Sample ID cm mg/Kg mg/Kg ma/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
$1211393-001 12AS001 0-12 6.5 449 0.81 15.2 121 11100 7.2 291 <0.7
S$1211393-002 12AS001 12-28 6.9 611 0.58 211 17.5 15200 102 398 <0.7
S$1211393-003 12AS001 28-56 6.5 821 0.75 28.2 19.4 17700 10.4 469 <0.7
$1211393-004 12AS001 56-90 4.1 911 0.60 252 237 17300 8.9 538 <0.7
S$1211393-005 12AS001 90-122 105 653 0.65 26.2 11.8 16600 10.2 337 <0.7
S$1211393-006 12AS001 122-160 56 346 0.41 13.1 8.44 7570 6.5 195 <0.7
S$1211393-007 12AS002 0-9 8.0 295 0.51 1741 13.9 13700 10.5 329 <0.7
S$1211393-008 12AS002 9-26 6.1 197 0.46 21.3 14.2 14100 10.8 237 <0.7
$1211393-009 12AS002 26-55 8.5 266 0.41 24.8 17.9 18100 13.0 336 <0.7
S$1211393-010 12AS002 55-87 6.3 207 0.52 19.6 11.3 12700 9.6 254 <0.7
$1211393-011 12AS002 87-110 76 204 0.54 18.8 10.9 13300 9.5 268 0.8
S$1211393-012 12AS003 0-8 7.5 565 0.76 26.0 17.6 16200 10.4 550 <0.7
$1211393-013 12AS003 8-34 8.8 658 0.68 28.7 18.3 19500 10.6 594 <0.7
$1211393-014 12AS003 34-88 5.0 281 0.56 19.5 8.23 10200 8.3 269 <0.7
S$1211393-015 12AS003 88-122 9.0 358 0.71 239 136 17300 12.0 340 <0.7
$1211393-016 12AS003 122-155 3.8 131 0.55 12.9 10.1 6890 7.0 202 <0.7
$1211393-017 12AS004 0-8 3.1 64.9 0.55 17.7 11.9 13700 12.2 234 <0.7
$1211393-018 12AS004 8-22 4.2 36.7 0.27 17.7 8.41 13200 8.6 161 <0.7
S$1211393-019 12AS004 22-48 29 17.3 0.26 10.7 6.48 7730 46 150 <0.7
S$1211393-020 12AS004 48-788 34 44.9 0.49 12.8 10.4 11400 8.6 315 <0.7

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

4\/0(/%,4&09/\_,

Karen Secor, Soil Lab Supervisor K 24

Reviewed by:

Page 5 of 12
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»Iﬁfpendix K

Inter-Mountain Labs

Your Envir§|9rv1é‘rﬂgl m%hlosrmg Partner

INTER=-MOUMTAIN LABS

Project: Private Lease Soils

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report
Alton Coal Development, LLC

463 North 100 West
Suite 1

Cedar City, UT 84721

Report ID: $1211393001

Date Reported: 1/30/2013

Date Received: ~ 11/26/2012 Work Order: 51211393
Total Total Total Total Total Total Total Total Total
Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese  Molybdenum
Lab D Sample ID cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
$1211393-021 12AS005 0-5 7.6 147 0.71 19.1 14.2 32000 17.4 577 1.3
$1211383-022 12AS005 5-35 31 115 0.39 16.7 11.8 15300 12.2 263 0.9
$1211393-023 12AS005 35-78 6.1 107 0.37 14.4 10.9 13600 13.7 146 <0.7
$1211393-024 12AS007 0-7 5.9 68.6 0.37 21.4 8.97 17500 11.1 239 <0.7
$1211393-025 12AS007 7-44 6.0 79.0 0.25 256 9.12 19000 11.6 209 <0.7
$1211393-026 12AS007 44-83 29 63.6 0.31 10.9 712 8180 5.0 142 <0.7
$1211393-027 12AS008 0-9 32 52.1 0.45 150 11.0 12600 12.2 266 <0.7
$1211393-028 12AS008 9-23 35 273 0.16 7.33 6.90 6270 37 144 <0.7

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot = Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: "(‘ e ASecon

Karen Secor, Soil Lab Supervisor

K-25

Page 11 of 12



I m-fpendix i : Your Envir§|?rviétﬂgl mﬂh’&ﬂﬁg Partner
Inter-Mountain Labs

INTRA-MOUNTAIR La8S 1673 Terra Avenue, Sheridan, VWyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1211393001
463 North 100 West

Project: Private Lease Soils Suite 1 Date Reported: 1/30/2013
Date Received:  11/26/2012 edan Clip, ST o4l Work Order: $1211393

Total Total Total Bulk

Depths Selenium Silver Zinc Density

Lab ID Sample ID cm mg/Kg mg/Kg mg/Kg g/lcm?®
S$1211393-001 12AS001 0-12 <0.96 <0.5 434 34
$1211393-002 12AS001 12-28 <0.96 <0.5 58.8 3.0
$1211393-003 12AS001 28-56 1.09 <0.5 65.3 3.2
S$1211393-004 12AS001 56-90 <0.96 <0.5 70.9 24
S$1211393-005 12AS001 90-122 <0.96 <0.5 455 26
$1211393-006 12AS001 122-160 <0.96 <0.5 27.9 29
$1211393-007 12AS002 0-9 <0.96 <0.5 44.7 24
$1211393-008 12AS002 9-26 <0.96 <0.5 49.7 27
$1211393-009 12AS002 26-55 <0.96 <0.5 54.7 23
$1211393-010 12AS002 55-87 <0.96 <0.5 437 22
S$1211393-011 12AS002 87-110 <0.96 <0.5 40.2 22
S$1211393-012 12AS003 0-8 <0.96 <0.5 66.5 41
$1211393-013 12AS003 8-34 <0.96 <0.5 64.0 7.4
$1211393-014 12AS003 34-88 <0.96 <0.5 334 27
$1211393-015 12AS003 88-122 <0.96 <0.5 50.4 26
S1211393-016 12AS003 122-155 <0.96 <0.5 28.5 3.2
$1211393-017 12AS004 0-8 <0.96 <0.5 48.9 3.5
S$1211393-018 12AS004 8-22 <0.96 <0.5 34.4 27
S$1211393-019 12AS004 22-48 <0.96 <0.5 18.2 27
$1211393-020 12AS004 48-788 <0.96 <0.5 28.6 2.7

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

KmA&cm_,

“Caren Secor, Soil Lab Supervisor ¥ 26

Reviewed by: Page 6 of 12
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‘IA‘nﬂfpendix K Your EnvirShdiR %ﬂh’cﬁ%ﬁg Partner

Inter-Mountain Labs
TEREREMIA A 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: $1211393001
463 North 100 West
Project: Private Lease Soils Suite 1 Date Reported: 1/30/2013

Cedar City, UT 84721

Date Received:  11/26/2012 Work Order: S1211393

Total Total Total Bulk
Depths Selenium Silver Zinc Density

Lab ID Sample ID cm mg/Kg mg/Kg mg/Kg glem?
$1211393-021 12AS005 0-5 <0.96 <0.5 74.5 32
$1211393-022 12AS005 5-35 <0.96 <0.5 47.8 25
$1211393-023 12AS005 35-78 <0.96 <0.5 50.2 26
$1211393-024 12AS007 0-7 <0.96 <0.5 455 2.9
$1211393-025 12AS007 7-44 <0.96 <0.5 495 26
$1211393-026 12AS007 44-83 <0.96 <0.5 196 25
S$1211393-027 12AS008 0-9 <0.96 <0.5 39.0 3.5
$1211393-028 12AS008 9-23 <0.96 <0.5 14.6 34

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Reviewed by: 4\/¢ en ASecon .

Karen Secor, Soil Lab Supervisor K -27

Page 12 of 12



l m 1673 Terra Ave, Sheridan, Wyoming, 82801

\
i Soil Lab Analysis
APE”"'X K I lnter—MountaI); Labs, Inc
|
l

IHTER -MOUMTAIN LADYS
(307) 672-8945
Soil Analysis Report

' Alton Coal Development
463 North 100 West, Suite 1
Cedar City, UT 84721

Project ID: Private Lease Soils Report 1D: $S1211393001
Date Received: 11/26/2012 Date Reported: 1/30/2013
l Work Order; S1211393
Very
‘ Organic Fine
‘ Matter Sand St  Clay Sand Texture K-factor Structure Permeability M
Lab ID Sample ID Yo % % % % (Lac.h/100acfi.tf.in) S p

§1211383-001 12AS001 (1-12) 4.9 300 390 310 8.0 Clay Loam 0.17 2 4 32430
S1211393-002 12AS001 (12-28) X9 24.0 41.0 35.0 54 Clay LLoam 0.18 2 4 3016.0
$1211393-003 12AS001 (28-56) 3.3 10.0 490 410 o Silty Clay 0.24 2 6 2891.0
$1211393-004 12AS001 (56-90) 4.2 16.0 400 440 6.9 Silty Clay 0.20 2 6 2626 4
$51211393-005 12A50q1 (90-122) 11 26.0 420 320 6.4 Clay Loam 0.26 2 4 3291.2
S1211393-006 12AS001 {(122-160) 06 £4.0 24.0 120 14.4 Sandy Loam 0.23 2 2 3379.2
51211393-007 12ASOO? (0-9) 2.2 30,0 410 290 104 Clay Loam 0.29 3 4 36494
51211393-008 12A5002 (9-26) 3.3 200 480 340 1.2 Clay Loam 028 3 4 37752
S1211393-009 12AS002 (26-55) 2.8 240 39.0 37.0 13.9 Clay Loam 0.26 3 4 333827
S$1211393-010  12AS002 (55-87) 2.5 180 420 400 7.7 Silty Clay 0.28 3 6 2982.0
S1211393-011  12AS002 {87-110) 2,7 10.0 520 38.0 0.6 Silty Clay Loam 0.28 3 5 3261.2
$1211393-012 12AS003 (0-8) 4.4 240 380 37¢0 59 Clay Loam 0.16 2 4 2828.7
S$1211393-013  12AS003 (8-34) 2.7 250 330 420 10.5 Clay 0.22 2 6 2523.0
$1211393-014 12AS003 (34-88) 0.5 250 530 220 1256 Silty Loam 0.41 2 3 5109.0
$1211393-015 12ASOOi3 (88-122) 0.9 270 50.0 23.0 101 Silty Loam 0.35 2 3 4627 7
51211383-016 12ASODB {122-155) 1.1 430 410 160 70 Loam 0.30 2 3 4032.0
S1211393-017 12AS004 (0-8) 6.4 650 15.0 20.0 15.9 Sandy Clay Loam 0.11 2 4 2472.0
S1211393-018 12ASOO§4 (8-22) 14 67.0 100 230 16.7  Sandy Ciay Loam 0.16 2 4 20559
$1211393-019 12AS004 (22-48) 0.6 77.0 14.0 9.0 10.2 Sandy Loam 0.13 2 2 22022
S$1211393-020 12ASOO§4 (48-78) 1.3 390 34.0 27.0 9.9 Clay Loam 0.25 2 4 32047
S$1211383-021 12AS005 (0-5) 39 170 330 50.0 50 Clay 017 2 6 1900.0
$1211393-022 12AS005 (5-35) 23 9.0 33.0 58.0 4.5 Silty Clay 0.16 2 6 1575.0
$1211393-023 12AS005 (35-78) 1A 70 290 640 3.3 Clay 0.15 2 6 1162.8
S$1211393-024 12AS007 (0-7) 19 470 240 290 11.5 Sandy Clay Loam 0.19 2 4 25205
$1211393-025 12AS007 (7-44) 1.8 370 270 360 4.2 Clay Loam 0.15 2 4 1996.8
51211393-026  12AS007 (44-83) 13 670 110 220 166 Sandy Clay Loam 0.17 2 4 2152.8
$1211393-027 12AS008 (0-9) 4.0 630 200 17.0 12.2 Sandy Loam 0.1 2 2 2672.6
$1211393-028 12AS008 (9-23) 2.5 77.0 11.0 120 11.4 Sandy Loam 0.09 2 2 1971.2

These Resulls apply only to the sarpples tested.

Reviewed by: '@—9\)@ CO~__

Karen Secor, Soil Lab Supervisor

Pa »f 1



Your Environmental Monitoring Partner

A ppendix K Soil Lab Analysis
ALK

Inter-Mountain Labs
HETER= RN R TN LAY 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Date: 1/30/2013

CLIENT: Alton Coal Development, LLC 7(.:ASE NARRATIVE

Project: Private Lease Soils
Report ID: S1301063001
Lab Order:  S1301063 e

Samples 12AS031, and 12AS032 were received on December 31, 2012.
Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978

American Society of Agronomy, Number 9, Part 2, 1982

USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969

Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984

New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987

State of Utah, Division of Qil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and
Surface Coal Mining, April 1988

Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December
1994

State of Nevada Modified Sobek Procedure

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition

.. All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as
indicated in this case narrative.

Bulk density analysis could not be performed on sample 12AS031 (26-44cm) due to lack of appropriate sample (no clods).

Reviewed by: Koo ASecon_

Karen Secor, Soil Lab Supervisor

Page 1 of 1
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I m\fpendix « Your Envir§ﬁ)ru‘rﬂgl m%hlosrﬁg Partner

m—— |Nt€r-Mountain Labs
e 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301063001
463 North 100 West
Project: Private Lease Soils §uite L Date Reported: 1/30/2013
Date Received: ~ 12/31/2012 CREErE i BR et Work Order: S1301063
Electrical Percent Field Wit Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter
LabID Sample ID cm s.u. % dS/m % % % %
S$1301063-001 12AS031 0-12 7.5 65.4 0.47 13.8 323 22.6 3.7
S1301063-002 12AS031 12-26 7.5 67.1 0.46 13.3 321 24.8 34
S1301063-003 12AS031 2644 7.5 60.8 0.46 12.2 322 252 37
S$1301063-004 12AS031 44-71 7.9 60.2 0.37 87 244 17.6 22
S$1301063-005 12AS031 71-108 8.2 39.8 0.29 4.7 20.5 11.3 0.9
S$1301063-006 12AS031 108-134 8.2 394 0.22 3.8 13.6 5.8 0.7
S$1301063-007 12AS031 134-172 8.2 329 024 39 14.4 7.2 0.7
S1301063-008 12AS032 0-10 7.7 842 0.59 17.7 415 279 45
S$1301063-009 12AS032 10-24 7.8 75.7 0.45 15.1 38.7 331 1.9
$1301063-010 12AS032 24-66 7.9 83.7 0.79 16.4 413 30.3 3.0
S1301063-011 12AS032 66-143 7.8 829 4.96 18.7 439 29.1 30
S$1301063-012 12AS032 143-165 7.9 79.7 6.16 18.0 39.2 28.1 3.0

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Reviewed by: @ nASecon Page 1 of 6
““aren Secor, Soil Lab Supervisor k- 20




l m ! : perght K . Your Envir§9rirlléragl %ﬂl\/&%ﬁg Partner
Inter-Mountain Labs

Ll 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301063001
463 North 100 West
Project: Private Lease Soils Silite 1 Date Reported: 1/30/2013
Date Received: ~ 12/31/2012 HiSgiain i, S 847 e Work Order: S1301063
PE PE PE PE
Depths Calcium Magnesium Potassium Sodium SAR
Lab ID Sample ID cm meq/L meg/L meq/L megq/L
S1301063-001 12AS031 0-12 3.71 1.1 045 0.13 0.08
$1301063-002 12AS031 12-26 3.60 1.35 0.31 0.18 0.12
S$1301063-003 12AS031 26-44 3.84 2.40 0.16 0.14 0.08
S$1301063-004 12AS031 44-71 2.19 1.97 0.11 021 0.15
S$1301063-005 12AS031 71-108 139 168 0.07 0.20 0.16
S$1301063-006 12AS031 108-134 1.30 1.20 0.07 0.20 0.18
S1301063-007 12AS031 134-172 1.19 1.30 0.07 0.25 0.23
S1301063-008 12AS032 0-10 4,49 1.15 0.38 0.75 0.44
$1301063-009 12AS032 10-24 2.52 0.79 0.13 1.91 1.49
S$1301063-010 12AS032 24-66 2.57 1.05 0.11 5.08 3.77
S1301063-011 12AS032 66-143 21.8 15.5 035 326 7.56
$1301063-012 12AS032 143-165 20.5 20.2 0.51 46.5 10.3

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: ‘L\/ ASecon Page 2 of 6

Karen Secor, Soil Lab Supervisor K-31
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Iﬁtpendix K Your EnvirSMh&mg mﬂh@rﬁg Partner

Inter-Mountain Labs
IRE RO S AN 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S$1301063001
463 North 100 West
Project: Private Lease Soils = ;:jteujr 84721 Date Reported: 1/30/2013
Date Received:  12/31/2012 ' Work Order: S1301063
Very Fine Nitrate
Depths Sand Silt Clay Texture Sand Boron (as N) CO3 Selenium

Lab ID Sample ID cm % % % % ppm ppm % ppm
S$1301063-001 12AS031 0-12 20.0 37.0 43.0 Clay 10.6 0.26 28 233 <0.02
S$1301063-002 12AS031 12-26 20.0 35.0 45.0 Clay 1.2 0.32 1.1 234 <0.02
S$1301063-003 12AS031 26-44 20.0 36.0 440 Clay 5.8 0.51 0.6 18.4 <0.02
$1301063-004 12AS031 44-71 46.0 220 32.0 Sandy Clay Loam 16.8 0.29 05 22.4 <0.02
S1301063-005 12AS031 71-108 46.0 36.0 18.0 Loam 131 0.21 0.6 36.4 <0.02
S1301063-006 12AS031 108-134 68.0 20.0 12.0 Sandy Loam 7.8 0.14 0.5 35.0 <0.02
S$1301063-007 12AS031 134-172 74.0 16.0 10.0 Sandy Loam 133 0.14 <0.1 24.0 <0.02
S1301063-008 12AS032 0-10 26.0 31.0 43.0 Clay 19.3 0.67 17 6.5 <0.02
S$1301063-009 12AS032 10-24 20.0 31.0 49.0 Clay 15.6 0.66 0.6 7.6 <0.02
S$1301063-010 12AS032 24-66 16.0 28.0 56.0 Silty Clay 11.8 1.1 <0.1 12.4 <0.02
S1301063-011 12AS032 66-143 16.0 240 60.0 Clay 104 3.04 05 9.1 <0.02
S1301063-012 12AS032 143-165 16.0 31.0 53.0 Clay 11.2 262 0.7 9.3 <0.02

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

J»\/MV\A&GOL,

““aren Secor, Soil Lab Supervisor K2

Reviewed by:

Page 3 of 6



‘I m~Ependix : Your Envir§|9|ﬂié‘fﬁgl m%wc%ﬁg Partner

Inter-Mountain Labs
v i 1673 Terra Avenue, Sheridan, WWyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301063001
463 North 100 West
Project: Private Lease Soils Suite 1 Date Reported: 1/30/2013

Cedar City, UT 84721

Date Received:  12/31/2012 Work Order: S1301063

Total Total T.S. Neutral. T.S. Total

Depths Carbon TOC Sulfur AB Potential ABP Mercury

Lab ID Sample ID cm % % % /1000t /1000t /1000t mg/Kg
$1301063-001 12AS031 0-12 4.4 1.6 0.13 419 233 229 <0.2
$1301063-002 12AS031 12-26 4.2 14 0.09 287 234 231 <0.2
$1301063-003 12AS031 26-44 3.1 0.9 0.06 2.00 184 182 <0.2
S$1301063-004 12AS031 44-71 3.9 1.2 0.09 2.87 224 221 <0.2
S$1301063-005 12AS031 71-108 48 0.4 0.08 2.61 364 361 <0.2
$1301063-006 12AS031 108-134 4.0 <0.1 0.08 2.46 350 347 <0.2
$1301063-007 12AS031 134-172 23 <0.1 0.07 2.21 240 238 <02
S$1301063-008 12AS032 0-10 3.0 22 0.10 3.13 64.8 61.6 <0.2
$1301063-009 12AS032 10-24 1.8 0.9 0.12 3.69 76.3 72.6 <0.2
$1301063-010 12AS032 24-66 2.8 1.3 0.07 2.29 124 122 <0.2
S$1301063-011 12AS032 66-143 29 1.8 1.13 35.5 91.0 55.5 <0.2
$1301063-012 12AS032 143-165 23 1.2 0.33 104 934 83.0 <0.2

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: MA&%

Karen Secor, Soil Lab Supervisor K-33

Page 4 of 6



’l Iﬁ! : pendie iC Your Envir§r?lv1é‘ﬁ§l mﬂwcﬁjiﬁg Partner
Inter-Mountain Labs

TR MOUNTAINLARS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301063001
463 North 100 West
Project: Private Lease Soils _— Csituyiteu‘]r p—_ Date Reported: 1/30/2013
Date Received:  12/31/2012 ‘ Work Order: $1301063
Total Total Total Total Total Total Total Total Total
Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese  Molybdenum
Lab ID Sample ID cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
S$1301063-001 12AS031 0-12 6.7 20.3 0.12 7.45 128 5340 16.5 80.6 14.6
$1301063-002 12AS031 12-26 10.3 138 0.81 334 18.6 20800 16.4 350 33
S1301063-003 12AS031 26-44 78 109 1.06 26.1 14.3 16200 12.2 277 2.5
S1301063-004 12AS031 44-71 8.8 137 0.68 30.1 15.9 16900 123 321 26
$1301063-005 12AS031 71-108 7.7 123 0.49 17.4 7.61 9630 8.5 200 1.7
$1301063-006 12AS031 108-134 8.7 111 0.43 22.2 13.7 17100 16.3 180 3.9
S1301063-007 12AS031 134-172 76 103 0.40 123 5.46 8630 6.8 173 1.4
$1301063-008 12AS032 0-10 58 149 0.37 11.3 4.99 6250 58 123 0.9
S$1301063-009 12AS032 10-24 7.5 107 0.41 314 16.5 18500 14.5 300 1.7
$1301063-010 12AS032 24-66 7.8 116 0.41 37.8 16.4 22100 13.9 218 2.9
S1301063-011 12AS032 66-143 8.5 127 0.43 27.9 15.4 19600 16.3 147 21
$1301063-012 12AS032 143-165 58 71.4 0.21 13.8 8.30 12100 11.6 105 23

These results apply only to the samples tested.
Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Reviewed by: 4(‘ nASecon
*¢aren Secor, Soil Lab Supervisor K R4

Page 5 of 6



,Iﬁ‘fpendix K Your EnvirsThemg mﬁh'cﬁ%ﬁg Partner

Inter-Mountain Labs
IR A S 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301063001
463 North 100 West
Project: Private Lease Soils saife 1 Date Reported: 1/30/2013
Date Received:  12/31/2012 Gmlar iy UT g4721 Work Order: S1301063
Total Total Total Bulk
Depths Selenium Silver Zinc Density

Lab ID Sample ID cm mg/Kg mg/Kg mg/Kg glem?®
S$1301063-001 12AS031 0-12 435 0.5 7.84 29
$1301063-002 12AS031 12-26 1.156 <0.5 98.2 29
S1301063-003 12AS031 2644 1.58 <0.5 79.4
S$1301063-004 12AS031 44-71 1.98 <0.5 91.8 23
S$1301063-005 12AS031 71-108 <0.96 <0.5 43.4 25
S$1301063-006 12AS031 108-134 2.59 <0.5 65.8 26
$1301063-007 12AS031 134-172 <0.96 <0.5 30.9 26
$1301063-008 12AS032 0-10 1.93 <0.5 29.4 34
$1301063-009 12AS032 10-24 <0.96 <05 69.1 23
S$1301063-010 12AS032 24-66 <0.96 <0.5 64.9 23
S$1301063-011 12AS032 66-143 <0.96 0.6 69.0 23
S1301063-012 12AS032 143-165 <096 <0.5 445 2.7

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot = Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: J(t nASecon . Page 6 of 6

Karen Secor, Soil Lab Supervisor K-35




Soil Lab Analysis
Inter-Mountain Labs, Inc

1673 Terra Ave, Sheridan, Wyoming, 82801

ﬁ?pendix K
1

r

TMTER-MOUNTAIN LADS

Soil Analysis Report
Alton Coal Development
463 North 100 West, Suite 1
Cedar City, UT 84721

\
| (307) 672-8945

Project ID; Private Lease Soils Report ID: $1301063001
Date Received: 12/31/2012 Date Reported: 1/30/2013
1 Work Order: S1301063
| Very
Organic Fine
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M
Lab ID Sample ID % % % % % (tac.h/100acfi tf.in) S p
$1301063-001 12AS031 (0-12) 3.7 200 37.0 430 10.6 Clay 0.25 3 5] 27132
51301083-002 12AS031 (12-26) 34 200 350 450 1.2 Clay 0.25 3 6 2541.0
S1301063-003 12AS031 (26-44) 37 200 36.0 440 58 Clay 0.23 3 6 2340.8
S1301063-004 12AS031 (44-71) 2.2 46.0 220 32.0 16.8 Sandy Clay Loam 0.22 3 4 2638 4
$51301063-005 12AS031 (71-108) 0.9 46.0 36.0 18.0 13.1 Loam 0.30 2 3 4026 2
51301063-006 12AS031 (108-134) 0.7 68.0 200 12.0 7.8 Sandy Loam 0.15 2 2 2446 4
S$1301063-007 12AS031 (134-172) 0.7 74.0 16.0 10.0 13.3 Sandy Loam 0.16 2 2 2637.0
S$1301063-008 12AS032 {(1-10) 4.5 260 31.0 430 19.3 Clay 0.25 3 6 2867.1
51301063-009 12A8032 (10-24) 1.9 200 31.0 49.0 15.6 Clay 0.26 3 6 2376 6
$1301083-010 12AS032 (24-86) 30 160 280 56.0 11.8 Silty Clay 0.23 4 6 1751.2
$1301083-011 12AS032 (66-143) 30 16.0 240 60.0 10.4 Clay 0.21 4 6 1376.0
$1301063-012 12AS032 (143-165) 3.0 16.0 310 53.0 11.2 Clay 0.22 3 6 1983.4

These Results apply only to the sarnples tested.

Reviewed by: m\i‘gﬁ’gﬁ L e

Karen Secor, Soil Lab Supervisor

Pe 31



Your Environmental Monitoring Partner

. A ppendix K Soil Lab Analysis
InME

Inter-Mountain Labs
INYER=MONNTAW LARS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Date: 4/3/2013

CLIENT: Alton Coal Development, LLC
Project: Private Lease Soils - Full List
Lab Order: S1301363

CASE NARRATIVE
Report ID: S1301363001

Samples 12AS018, 12AS020, 12AS021, 12AS022, 12AS024, 12AS027, 12AS028, and 12AS029 were received on January
22,2013.

Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978

American Society of Agronomy, Number 9, Part 2, 1982

USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969

Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984

New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987

State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and
Surface Coal Mining, April 1988

Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December
1994

State of Nevada Modified Sobek Procedure

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW8486, 3rd Edition

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as
“indicated in this case narrative.

Reviewed by: @%A&CW

Karen Secor, Soil Lab Supervisor

Page 1 of 1



’lﬁ‘fpendix K Your Envir§ﬁ)ri)1érﬂgl m%hlo%ﬁg Partner

m— |Nnter-Mountain Labs
S L 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List ——— CSitL;jteUTI' 84721 Date Reported: 4/3/2013
Date Received:  1/22/2013 ' Work Order: $1301363
Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter
Lab ID Sample ID cm s.u. % dS/im % % % %
S$1301363-001 12AS018 0-22 7.7 721 0.46 15.4 40.8 30.8 56
$1301363-002 12AS018 22-68 8.2 63.2 0.24 18.8 34.2 222 1.9
$1301363-003 12AS018 68-115 8.4 65.5 0.25 13.9 27.2 236 1.3
$1301363-004 12AS018 115-148 8.6 70.9 0.26 11.5 27.3 22.7 1.2
S$1301363-005 12AS018 148-244 9.0 40.7 0.21 10.9 14.6 8.3 0.5
$1301363-006 12AS020 0-13 7.8 87.7 0.59 13.1 38.8 324 7.4
S$1301363-007 12AS020 13-30 8.1 84.9 0.29 10.6 352 29.5 4.2
S$1301363-008 12AS020 30-80 8.3 81.2 0.30 229 36.7 293 2.8
S$1301363-009 12AS020 80-111 8.6 67.0 0.31 1.7 27.4 246 0.9
S$1301363-010 12AS020 111-140 8.5 61.4 0.51 10.6 26.6 22.8 1.2
$1301363-011 12AS020 140-175 8.7 511 0.66 26.2 233 18.3 1.1
$1301363-012 12AS021 0-9 7.8 753 0.48 11.2 325 24.2 5.1
S$1301363-013 12AS021 9-32 7.9 70.1 0.43 8.9 36.1 250 39
S$1301363-014 12AS021 32-65 8.7 68.7 0.39 10.8 38.8 25.6 27
$1301363-015 12AS021 65-95 9.4 47.4 0.33 7.6 294 14.6 0.7
S1301363-016 12AS021 95-150 9.0 343 0.34 13.9 20.8 12.4 1.1
S1301363-017 12AS021 150-202 9.1 34.4 0.23 18.2 9.3 47 0.9
S1301363-018 12AS021 202-230 9.0 26.4 0.23 16.0 8.5 3.4 0.4
$1301363-019 12AS022 0-12 8.6 23.9 0.28 36 12.3 6.1 0.7
S$1301363-020 12AS022 12-50 9.3 27.2 0.25 2.7 11.8 5.1 0.3

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Kot ASecon_

“¢aren Secor, Soil Lab Supervisor K 38

Reviewed by: Page 1 of 21
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-Iﬁfpendix K Your EnviroThdra8 M’sﬁh’éﬂﬁg Partner

Inter-Mountain Labs
MRS RRLETAN A S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Sute 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter
Lab ID Sample ID cm s.u. % dS/im % % % %
$1301363-021 12AS022 50-87 9.2 29.2 0.36 8.4 11.4 58 0.4
S$1301363-022 12AS022 87-126 9.0 26.5 0.37 9.6 15.1 4.7 0.3
$1301363-023 12AS022 126-160 8.8 26.8 0.62 14.6 15.6 5.9 1.0
$1301363-024 12AS022 160-210 9.2 27.6 0.59 13.3 16.3 6.0 05
S$1301363-025 12AS022 210-232 7.7 30.1 2.01 23.7 205 7.3 25
S$1301363-026 12AS024 0-18 9.1 256 0.22 51 151 6.7 0.3
S$1301363-027 12AS024 18-84 9.3 33.1 0.20 23 16.0 5.6 0.3
$1301363-028 12AS024 84-136 9.4 279 0.18 286 15.6 5.0 0.3
$1301363-029 12AS024 136-186 9.3 27.5 0.78 5.7 16.0 5.2 13
S$1301363-030 12AS024 186-233 9.1 30.3 0.55 139 15.0 52 04
S1301363-031 12AS027 0-20 7.7 75.5 0.59 181 37.7 34.4 55
$1301363-032 12AS027 20-52 7.5 75.0 0.44 13.5 33.6 30.3 5.0
S1301363-033 12AS027 52-100 7.8 65.4 0.45 8.1 30.7 26.0 3.6
S$1301363-034 12AS027 100-116 8.1 58.2 0.42 9.0 28.2 21.5 21
S1301363-035 12A8027 116-156 8.2 78.6 0.44 14.5 352 30.0 1.7
S1301363-036 12AS027 166-170 8.3 57.8 0.45 9.0 27.8 235 1.2
S$1301363-037 12AS028 0-12 7.7 71.5 0.82 12.9 34.2 30.3 59
S1301363-038 12AS028 12-25 7.8 71.5 0.63 12.2 33.0 28.3 40
$1301363-039 12AS028 25-68 8.1 63.3 0.36 12.9 31.0 256 16
S$1301363-040 12AS028 68-103 8.4 395 0.34 4.1 20.8 13.5 0.4

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

%MV\A&CM_,

Karen Secor, Soil Lab Supervisor K-39

Reviewed by:

Page 8 of 21



‘l m-tpendix « Your Envir§|?r“é‘rﬁgl Mﬂh'o%ﬁg Partner

Inter-Mountain Labs
(STER=NASTAN-FARS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Codar csi;jteu1T s Date Reported: 4/3/2013
Date Received: ~ 1/22/2013 : Work Order: $1301363
Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter
Lab ID Sample ID cm S.u. % dS/m % % % %
$1301363-041 12A5028 103-128 8.4 61.4 0.36 12.5 28.0 22.6 1.0
$1301363-042 12AS028 128-157 8.5 68.2 0.38 13.9 30.9 256 1.4
S1301363-043 12AS028 167-173 88 38.8 0.35 55 201 13.7 0.9
S$1301363-044 12AS029 0-14 7.6 60.7 1.18 10.5 30.8 228 50
51301363-045 12AS029 14-36 7.9 60.2 0.40 6.9 293 18.7 24
S1301363-046 12AS029 36-58 8.0 68.2 0.36 106 316 252 2.1
$1301363-047 12AS029 58-86 7.9 72.4 0.45 15.1 39.7 33.1 5.1
S1301363-048 12AS029 86-118 8.4 60.8 0.36 12.0 34.8 27.9 1.6
S1301363-049 12AS029 118-173 8.5 52.5 0.38 7.2 28.2 234 1.0
S$1301363-050 12AS029 173-232 8.4 67.4 0.48 126 33.2 25.4 1.1
S$1301363-051 12AS029 232-244 8.1 536 4.85 71 27.5 171 1.1

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

J{&/LP_A\A&COL,

Caren Secor, Soil Lab Supervisor ¥ 10

Reviewed by:

Page 15 of 21
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l M»Ependix ) Your Envir§|9|vlé‘rﬁgl m%hlcﬁ'ﬁg Partner

Inter-Mountain Labs
THRR=BOHMTAIL AR S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: $1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

PE PE PE PE

Depths Calcium Magnesium Potassium Sodium SAR
Lab ID Sample ID cm meq/L meg/L meg/L meqg/L
S$1301363-001 12AS018 0-22 3.10 1.57 0.49 0.09 0.06
$1301363-002 12AS018 22-68 1.84 0.96 012 0.08 0.07
S$1301363-003 12AS018 68-115 1.17 1.84 0.07 0.17 0.14
S$1301363-004 12AS018 115-148 0.93 2.00 0.06 0.23 0.19
S$1301363-005 12AS018 148-244 1.01 1.57 0.08 0.15 0.14
S$1301363-006 12AS020 0-13 4.09 1.46 1.06 0.06 0.04
S$1301363-007 12AS020 13-30 2.37 0.96 0.43 0.07 0.05
S$1301363-008 12AS020 30-80 1.88 1.62 0.27 0.13 0.10
$1301363-009 12AS020 80-111 0.97 223 0.07 0.37 0.29
$1301363-010 12AS020 111-140 1.32 3.73 0.09 0.63 0.40
$1301363-011 12AS020 140-175 1.26 5.80 0.11 0.82 0.43
S$1301363-012 12AS021 0-9 2.76 1.70 1.02 0.08 0.05
S$1301363-013 12AS021 9-32 2.50 2.66 0.18 0.07 0.04
S$1301363-014 12AS021 32-65 1.04 3.40 0.10 0.15 0.10
S$1301363-015 12AS021 65-95 0.83 2.94 009 0.16 0.11
S$1301363-016 12AS021 95-160 0.95 3.02 0.10 0.17 0.12
$1301363-017 12AS021 150-202 0.81 1.71 0.06 0.14 0.12
$1301363-018 12AS021 202-230 0.87 1.85 0.07 0.15 0.13
S$1301363-019 12A5022 0-12 2.05 1.03 0.26 0.13 0.11
$1301363-020 12AS022 12-50 1.37 1.16 0.18 0.14 0.12

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

J(&MLV\A&OQ’\_,

Reviewed by: -
Karen Secor, Soil Lab Supervisor K-41

Page 2 of 21
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»Iﬁfpendix K Your Envién%é‘fﬁgl Mﬂh’osriﬁg Partner

Inter-Mountain Labs
TR MO SARE 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S$1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

PE PE PE PE

Depths Calcium Magnesium Potassium Sodium SAR
Lab ID Sample ID cm meq/L meg/L meq/L meq/L
51301363-021 12A8022 50-87 1.24 2.28 0.12 0.24 0.18
$1301363-022 12AS022 87-126 1.38 2.40 0.13 0.22 0.16
S1301363-023 12AS022 126-160 2.50 4.48 0.17 0.31 0.17
S$1301363-024 12A8022 160-210 1.89 4.04 0.14 0.29 0.17
51301363-025 12AS022 210-232 12.0 15.1 0.36 0.92 0.25
S1301363-026 12AS024 0-18 1.29 1.16 0.13 0.12 0.11
S$1301363-027 12AS024 18-84 1.04 1.256 0.09 0.1 0.10
S$1301363-028 12AS024 84-136 0.89 1.23 0.08 0.09 0.09
S1301363-029 12AS024 136-186 1.24 1.98 0.10 0.17 0.14
S$1301363-030 12A5024 186-233 1.68 4.25 0.13 0.32 0.19
$1301363-031 12AS027 0-20 3.52 255 0.46 0.58 0.33
S1301363-032 12AS027 20-52 3.03 1.52 0.48 0.18 0.13
S$1301363-033 12AS027 52-100 2.61 1.88 0.22 0.39 0.26
S1301363-034 12AS027 100-116 1.61 1.83 0.07 1.39 1.06
S$1301363-035 12AS027 116-156 1.63 1.74 0.06 1.78 1.37
S$1301363-036 12AS027 156-170 1.53 1.75 0.04 1.89 1.48
$1301363-037 12AS028 012 4.67 4.40 0.65 0.36 0.17
S$1301363-038 12AS028 12-25 3.67 3.59 0.17 0.33 0.17
S1301363-039 12AS028 25-68 1.97 2.13 0.13 0.28 0.19
S$1301363-040 12AS028 68-103 1.48 213 0.08 0.26 0.19

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Km‘,\ AT ecorn__

“<aren Secor, Soil Lab Supervisor K 12

Reviewed by: Page 9 of 21



‘I m‘fpendix i Your Envirgr?r“é‘rﬂgl Mﬂh/osrﬁg Partner

Inter-Mountain Labs
P 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

PE PE PE PE

Depths Calcium Magnesium Potassium Sodium SAR
Lab ID Sample ID cm meq/L meg/L meq/L meg/L
S$1301363-041 12AS028 103-128 1.76 252 0.09 0.36 0.24
S$1301363-042 12AS028 128-157 1.62 3.04 0.08 0.46 0.30
S1301363-043 12AS028 157-173 1.36 264 0.08 0.41 0.29
S$1301363-044 12AS029 0-14 7.07 5.16 1.18 0.22 0.09
$1301363-045 12AS029 14-36 2.70 219 0.12 0.14 0.09
S$1301363-046 12AS029 36-58 222 2.26 0.10 0.22 0.15
S$1301363-047 12AS029 58-86 2.73 283 0.09 0.32 0.19
S1301363-048 12AS029 86-118 2.05 2.53 0.07 0.41 0.27
S$1301363-049 12AS029 118-173 1.75 2.82 0.07 0.59 0.39
$1301363-050 12AS029 173-232 1.76 3.08 0.07 1.00 0.64
S$1301363-051 12A8029 232-244 12.2 57.4 042 9.96 1.69

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: J( nASecon
Karen Secor, Soil Lab Supervisor K-43

Page 16 of 21



A pendix K

’l i . Your Envir§|?r“é‘rﬂgl 'R)B%Wo%ﬁg Partner
Inter-Mountain Labs
SRERREIURILAONE 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945
Soil Analysis Report
Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List _— ;tl;iteujl' e, Date Reported: 4/3/2013
Date Received: ~ 1/22/2013 ' Work Order: S1301363
Very Fine Coarse
Depths Sand Silt Clay Texture Sand Fragment
Lab ID Sample ID cm % % % % %
S$1301363-001 12AS018 0-22 26.0 38.0 36.0 Clay Loam 9.4
S1301363-002 12AS018 22-68 26.0 42.0 32.0 Clay Loam 7.3
S1301363-003 12AS018 68-115 8.0 48.0 44.0 Silty Clay 40
$1301363-004 12AS018 115-148 18.0 42.0 40.0 Silty Clay 12.3
S1301363-005 12AS018 148-244 60.0 28.0 12.0 Sandy Loam 17.2
S1301363-006 12AS020 0-13 20.0 490 31.0 Clay Loam 33
S$1301363-007 12AS020 13-30 12.0 51.0 37.0 Silty Clay Loam 21
S$1301363-008 12AS020 30-80 10.0 50.0 40.0 Silty Clay 1.8
S1301363-009 12AS020 80-111 8.0 51.0 41.0 Silty Clay 24
S1301363-010 12AS020 111-140 10.0 54.0 36.0 Silty Clay Loam 52
S$1301363-011 12AS020 140-175 10.0 64.0 26.0 Silty Loam 4.8
S$1301363-012 12AS021 0-9 240 41.0 35.0 Clay Loam 10.9
S1301363-013 12AS021 9-32 220 45.0 33.0 Clay Loam 10.7
S1301363-014 12AS021 32-65 220 46.0 32.0 Clay Loam 8.3
S$1301363-015 12AS021 65-95 320 56.0 12.0 Silty Loam 15.5
S$1301363-016 12AS021 95-150 52.0 36.0 12.0 Sandy Loam 9.6
S$1301363-017 12AS021 150-202 82.0 15.0 3.0 Loamy Sand 18.3
S1301363-018 12AS021 202-230 82.0 16.0 20 Loamy Sand 12.5
S$1301363-019 12AS022 0-12 84.0 14.0 20 Loamy Sand 12.5
S1301363-020 12AS022 12-50 90.0 8.0 2.0 Sand 8.5 65.9

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

KM&“A&CQ/\_,

Karen Secor, Soil Lab Supervisor v 44

Reviewed by:

Page 3 of 21



TR Your EnvirSHLLAR ARANSIRG Pariner

Inter-Mountain Labs
MR AR 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Very Fine Coarse
Depths Sand Silt Clay Texture Sand Fragment

Lab ID Sample ID cm % % % % %
S$1301363-021 12AS022 50-87 86.0 12.0 2.0 Sand 6.9 63.1
S$1301363-022 12AS022 87-126 90.0 9.0 1.0 Sand 4.9 65.9
S1301363-023 12AS022 126-160 82.0 16.0 3.0 Loamy Sand 99 70.2
S$1301363-024 12AS022 160-210 84.0 14.0 20 Loamy Sand 11.3 73.8
S1301363-025 12AS022 210-232 80.0 16.0 4.0 Loamy Sand 17.2 1.1
$1301363-026 12AS024 0-18 74.0 20.0 6.0 Sandy Loam 22 62.6
S$1301363-027 12AS024 18-84 80.0 18.0 2.0 Loamy Sand 6.4 64.5
S1301363-028 12A8024 84-136 88.0 10.0 20 Sand 95 60.5
$1301363-029 12AS024 136-186 84.0 14.0 20 Loamy Sand 8.3 60.0
S$1301363-030 12AS024 186-233 88.0 11.0 1.0 Sand 8.8 54.4
S$1301363-031 12AS027 0-20 240 36.0 40.0 Clay 13.6

$1301363-032 12AS027 20-52 24.0 40.0 36.0 Clay Loam 10.0

S$1301363-033 12AS027 52-100 26.0 36.0 38.0 Clay Loam 7.4

$1301363-034 12AS027 100-116 34.0 30.0 360 Clay Loam 120

S$1301363-035 12AS027 116-156 12.0 50.0 38.0 Silty Clay Loam 57

$1301363-036 12AS027 156-170 6.0 54.0 40.0 Silty Clay 2.5

S$1301363-037 12AS028 0-12 18.0 38.0 440 Clay 58

S$1301363-038 12AS028 12-25 18.0 43.0 39.0 Silty Clay Loam 7.9

S$1301363-039 12AS028 25-68 10.0 46.0 44.0 Silty Clay 4.8

$1301363-040 12AS028 68-103 52.0 36.0 12.0 Sandy Loam 17.2

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: 4(‘{ e ASLCON_
Karen Secor, Soil Lab Supervisor K-45

Page 10 of 21



Iﬁ‘fpendix K Your EnvirShdiB ﬁf&ﬂh’&%ﬁg Partner

Inter-Mountain Labs
THYER IS OMEEMRLATS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List S.uite f Date Reported: 4/3/2013
Date Received: ~ 1/22/2013 Ccn iy, T a2 Work Order: S1301363
Very Fine Coarse
Depths Sand Silt Clay Texture Sand Fragment

Lab ID Sample ID cm % % % % %
S$1301363-041 12AS028 103-128 12.0 56.0 320 Silty Clay Loam 6.3
$1301363-042 12AS028 128-157 12.0 46.0 42.0 Silty Clay 2.4
S1301363-043 12AS028 167-173 48.0 40.0 12.0 Loam 11.7
S1301363-044 12AS029 0-14 46.0 24.0 30.0 Sandy Clay Loam 27.5
S1301363-045 12AS029 14-36 32.0 30.0 38.0 Clay Loam 71
S$1301363-046 12AS029 36-58 12.0 40.0 48.0 Silty Clay <0.1
S1301363-047 12AS029 58-86 20 40.0 58.0 Clay <0.1
S$1301363-048 12AS029 86-118 8.0 34.0 58.0 Silty Clay 3.3
S$1301363-049 12AS029 118-173 6.0 56.0 380 Silty Clay Loam 0.7
S1301363-050 12AS029 173-232 8.0 40.0 52.0 Silty Clay 4.1
S$1301363-051 12AS029 232-244 44.0 24.0 320 Clay Loam 31

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot,= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: (i e ASeCON
aren Secor, Soil Lab Supervisor ¥ 16

Page 17 of 21



/

’I l“\i B K Your Envir§ﬁ>r“étﬂgl %ﬁh’éﬂﬁg Partner
—— INter-Mountain Labs

USERSAMANTAND AN 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S$1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Nitrate Total

Depths Boron (as N) CO3 Phosphorus Selenium Carbon TOC
Lab ID Sample ID cm ppm ppm % ppm ppm % %
S1301363-001 12AS018 0-22 1.03 0.4 61.5 9.9 <0.02 10.5 3.1
S$1301363-002 12AS018 2268 0.31 <0.1 595 21 <0.02 8.0 0.9
S$1301363-003 12AS018 68-115 0.45 <0.1 541 1.8 <0.02 6.9 04
S1301363-004 12AS018 115-148 0.31 <0.1 55.4 1.7 <0.02 6.8 0.2
S$1301363-005 12AS018 148-244 0.12 <0.1 279 1.2 <0.02 38 0.4
S1301363-006 12AS020 0-13 0.52 4.7 382 10.1 <0.02 11.2 6.6
S$1301363-007 12AS020 13-30 0.75 <0.1 76.3 4.1 <0.02 93 0.2
S1301363-008 12AS020 30-80 0.64 <0.1 60.4 25 <0.02 9.1 1.8
$1301363-009 12AS020 80-111 0.33 <0.1 52.4 3.4 <0.02 7.2 0.9
S1301363-010 12AS020 111-140 0.29 <0.1 449 20 <0.02 6.1 0.8
S$1301363-011 12AS020 140-175 0.28 <0.1 54.2 23 <0.02 71 06
S$1301363-012 12AS021 0-9 1.07 <0.1 19.7 8.4 <0.02 54 30
S$1301363-013 12AS021 9-32 1.37 <0.1 30.7 6.5 <0.02 52 1.6
S$1301363-014 12AS021 32-65 1.42 <0.1 56.3 4.0 <0.02 7.8 11
S1301363-015 12AS021 65-95 031 <0.1 60.8 1.8 <0.02 7.7 0.4
S1301363-016 12AS021 95-150 0.31 <0.1 459 1.5 <0.02 6.1 0.6
S1301363-017 12AS021 150-202 0.16 <0.1 26.1 1,3 <0.02 3.3 0.2
S1301363-018 12AS021 202-230 0.10 <0.1 225 4.2 <0.02 26 <0.1
S$1301363-019 12AS022 0-12 0.08 <0.1 53.1 29 <0.02 7.3 0.9
$1301363-020 12AS022 12-50 0.08 <0.1 62.2 26 <0.02 8.0 06

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

! AL A2
Reviewed by: 4( A cer - Page 4 of 21

Karen Secor, Soil Lab Supervisor K- 47




/l m~fpendix « Your Envir§|9ri|llélﬁgl mﬁh@r‘ﬁg Partner

—— |Nter-Mountain Labs
IRTEREMOUNTAM Lans 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Sufts 1 Date Reported: 4/3/2013
Date Received: ~ 1/22/2013 SR T RA Work Order: S1301363
Nitrate Total

Depths Boron (as N) COo3 Phosphorus Selenium Carbon TOC
Lab ID Sample ID cm ppm ppm % ppm ppm % %
S$1301363-021 12AS022 50-87 0.11 <0.1 60.5 1.7 <0.02 8.0 0.8
S1301363-022 12A8022 87-126 0.06 <0.1 61.9 1.9 <0.02 7.8 0.3
$1301363-023 12AS022 126-160 0.13 <0.1 68.2 16 <0.02 8.9 0.8
S1301363-024 12AS022 160-210 0.08 <0.1 68.6 1.7 <0.02 8.8 06
$1301363-025 12AS022 210-232 0.41 <0.1 229 19 <0.02 3.5 0.7
S$1301363-026 12AS024 0-18 0.12 <0.1 56.7 2.1 <0.02 7.3 0.5
$1301363-027 12AS024 18-84 0.08 <0.1 56.6 33 <0.02 7.0 0.2
$1301363-028 12AS024 84-136 0.06 <0.1 85.7 1.8 <0.02 7.0 0.3
S1301363-029 12AS024 136-186 0.08 <0.1 547 1.9 <0.02 7.4 0.8
S$1301363-030 12AS024 186-233 0.08 <0.1 53.7 1.6 <0.02 6.8 0.3
S1301363-031 12AS027 0-20 0.07 8.4 26.4 198.3 <0.02 5.4 2.2
S1301363-032 12AS027 20-52 0.48 <0.1 26.5 11.9 <0.02 5.0 1.8
S$1301363-033 12A8027 52-100 0.68 20 334 6.3 <0.02 6.2 12
S1301363-034 12AS027 100-116 0.21 <0.1 29.0 21 <0.02 3.8 0.4
S1301363-035 12AS027 116-156 0.25 <0.1 46.6 20 <0.02 6.2 0.6
S$1301363-036 12AS027 156-170 0.37 <0.1 516 4.3 <0.02 6.7 0.5
S$1301363-037 12AS028 0-12 1.01 23.9 48.6 11.0 <0.02 8.5 27
S1301363-038 12AS028 12-25 0.79 7.2 49.4 1.1 <0.02 7.7 17
S$1301363-039 12A5028 25-68 0.38 0.4 53.8 2.8 <0.02 6.8 0.3
S1301363-040 12AS028 68-103 0.17 <0.1 426 17 <0.02 4.4 <0.1

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

KOl A 2CON_

*<aren Secor, Soil Lab Supervisor K 48

Reviewed by:

Page 11 of 21



- ‘hppendix K
I m Inter-Mountain Labs

[HEER-MOUNEAINEARS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Your Envir§r9r“‘lﬂgl m%hlc?rﬁﬁg Partner

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Nitrate Total

Depths Boron (as N) CcO3 Phosphorus Selenium Carbon TOC
Lab ID Sample ID cm ppm ppm % ppm ppm % %
S1301363-041 12AS028 103-128 0.29 <0.1 471 14 <0.02 58 02
S$1301363-042 12AS028 128-157 0.28 <0.1 51.7 1.5 <0.02 6.7 0.4
S$1301363-043 12AS028 157-173 0.12 <0.1 46.7 16 <0.02 53 <0.1
$1301363-044 12A8028 0-14 0.71 56.5 256 41.2 <0.02 5.1 20
S$1301363-045 12AS029 14-36 0.26 6.5 16.5 8.7 <0.02 3.2 12
S$1301363-046 12AS029 36-58 0.45 0.9 241 40 <0.02 33 0.4
S$1301363-047 12AS029 58-86 0.33 1.2 39.2 5.1 <0,02 6.5 1.8
$1301363-048 12AS029 86-118 0.21 1.2 51.2 22 <0.02 6.7 0.5
S$1301363-049 12AS029 118-173 0.27 0.7 57.7 26 <0.02 7.5 0.6
S$1301363-050 12AS029 173-232 0.39 0.9 471 2.7 <0.02 6.2 0.5
S$1301363-051 12AS029 232-244 0.35 0.4 249 24 <0.02 3.1 0.1

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: "( nASecen
Karen Secor, Soil Lab Supervisor K-49

Page 18 of 21
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’I m-tpendix 5 Your Envir§t?rulé‘rﬂgl Mﬁ‘Yosrﬁg Partner

Inter-Mountain Labs
DRI A 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List - ;:;teujr N Date Reported: 4/3/2013
Date Received: ~ 1/22/2013 ‘ Work Order: $1301363

Total T.S. Neutral. T.S.
Depths Sulfur AB Potential ABP

Lab ID Sample ID cm % /1000t /1000t /1000t
S1301363-001 12AS018 0-22 0.09 2.69 615 612
S$1301363-002 12AS018 22-68 0.06 1.98 595 593
S$1301363-003 12AS018 68-115 0.04 1.19 541 540
$1301363-004 12AS018 115-148 0.03 0.92 554 553
S1301363-005 12AS018 148-244 0.01 0.44 279 279
S1301363-006 12AS020 0-13 0.49 15.4 382 367
S$1301363-007 12AS020 13-30 0.04 1.23 763 761
S1301363-008 12AS020 30-80 0.06 198 604 602
S1301363-009 12AS020 80-111 0.04 1.20 524 523
S$1301363-010 12AS020 111-140 0.04 1.13 449 448
S1301363-011 12AS020 140-175 0.01 0.41 542 541
$1301363-012 12AS021 0-9 0.15 4.61 197 192
S1301363-013 12AS021 9-32 0.74 231 307 284
S1301363-014 12AS021 3265 1.29 40.3 563 523
S1301363-015 12AS021 65-95 0.02 0.48 608 608
S$1301363-016 12AS021 95-150 0.03 0.79 459 458
S$1301363-017 12AS021 150-202 0.02 0.73 261 261
S$1301363-018 12AS021 202-230 0.19 5.81 225 219
S1301363-019 12AS022 0-12 0.02 0.47 531 530
S$1301363-020 12AS022 12-50 0.03 0.87 622 621

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

aren Secor, Soil Lab Supervisor ¥ 50

Reviewed by:

Page 5 of 21



l m pendix K Your EnvirsThd8) m%h'osr.ﬁg Partner

Inter-Mountain Labs
ool Gt 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Total T.S. Neutral T.S.

Depths Sulfur AB Potential ABP

Lab ID Sample ID cm % /1000t /1000t /1000t
S$1301363-021 12A8022 50-87 0.02 0.70 605 604
S$1301363-022 12AS022 87-126 0.02 0.55 619 618
S$1301363-023 12AS022 126-160 0.07 2.09 682 680
S$1301363-024 12AS022 160-210 0.07 2.03 686 684
$1301363-025 12AS022 210-232 0.68 212 229 208
S$1301363-026 12AS024 0-18 002 0.74 567 566
$1301363-027 12AS024 18-84 0.03 0.80 566 565
S$1301363-028 12AS024 84-136 0.02 0.53 557 557
S$1301363-029 12AS024 136-186 0.03 0.82 547 546
S$1301363-030 12AS024 186-233 0.02 0.72 537 537
S1301363-031 12AS027 0-20 0.04 1.13 264 262
$1301363-032 12AS027 20-52 0.04 1.21 265 264
S$1301363-033 12AS027 52-100 0.03 1.02 334 333
S1301363-034 12AS027 100-116 0.02 0.52 290 290
S$1301363-035 12AS027 116-156 0.05 1.60 466 465
S$1301363-036 12AS027 156-170 0.16 502 516 511
$1301363-037 12AS028 0-12 0.05 1.65 486 485
S$1301363-038 12AS028 12-25 0.05 1.65 494 493
S1301363-039 12AS028 2568 0.03 1.02 538 537
$1301363-040 12AS028 68-103 0.01 0.37 426 426

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Ko en ASecon_.

Karen Secor, Soil Lab Supervisor K- 51

Reviewed by:

Page 12 of 21
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lﬁ‘rpendix K Your EnvirshdiB ﬁf&ﬂh'o%i.ﬁg Partner

Inter-Mountain Labs
RETER = SAOWN A1 EARE 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Total T.S. Neutral. T.S.

Depths Sulfur AB Potential ABP

Lab ID Sample ID cm % /1000t t/1000t /1000t
S$1301363-041 12AS028 103-128 0.02 0.77 471 470
S$1301363-042 12AS028 128-157 0.03 0.84 517 516
S$1301363-043 12AS028 157-173 0.02 0.71 467 466
S1301363-044 12AS029 0-14 0.03 0.95 256 255
S$1301363-045 12AS029 14-36 0.02 0.65 165 165
S$1301363-046 12AS029 36-58 0.01 0.46 241 241
$1301363-047 12AS029 58-86 0.04 1.11 392 391
S1301363-048 12AS029 86-118 0.02 0.53 512 511
S$1301363-049 12AS029 118-173 0.03 0.91 577 576
S1301363-050 12AS029 173-232 0.04 1.13 471 470
S1301363-051 12AS029 232-244 0.08 2.64 249 247

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Konlm AS2c0N_

“Caren Secor, Soil Lab Supervisor K 52

Reviewed by: Page 19 of 21



,ﬁmiﬂdiz < Your EnvirSHLLAR ARANSISG Pariner
nter-iviountal

THTERAMEHITM AR 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: $1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Total Total Total Total Total Total Total Total Total
Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese  Molybdenum

Lab ID Sample ID cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
S$1301363-001 12AS018 0-22 6.6 681 0.30 18.5 12.8 8980 7.0 303 <0.7
$1301363-002 12AS018 22-68 9.7 750 0.38 21.0 12.4 12800 7.4 570 <0.7
S$1301363-003 12AS018 68-115 240 392 0.76 27.7 9.33 31100 10.9 398 1.0
S$1301363-004 12AS018 115-148 13.8 498 0.65 291 11.0 18800 113 284 <0.7
S$1301363-005 12AS018 148-244 36 96.0 0.26 1.7 6.81 4630 59 119 <0.7
$1301363-006 12AS020 0-13 6.7 596 0.37 18.4 14.2 10800 9.3 388 <0.7
S$1301363-007 12AS020 13-30 7.4 544 0.35 18.6 12.3 10300 7.7 309 <0.7
S$1301363-008 12AS020 30-80 9.6 546 0.34 16.0 10.7 10800 6.3 449 <0.7
$1301363-009 12AS020 80-111 26.3 309 063 19.6 6.75 27400 7.9 316 0.8
$1301363-010 12AS020 111-140 349 353 0.72 20.9 11.6 31400 9.0 201 1.0
$1301363-011 12AS020 140-175 53 224 0.37 17.6 7.50 6490 7.9 172 <0.7
S$1301363-012 12AS021 0-9 6.3 103 043 20.1 12.7 14400 10.2 287 <0.7
S$1301363-013 12AS021 9-32 76 153 0.50 27.6 16.6 18200 11.0 396 <0.7
S$1301363-014 12AS021 3265 6.2 331 0.36 17.2 9.14 13400 6.5 373 <0.7
S1301363-015 12AS021 65-95 7.4 215 0.33 12.3 4.94 10700 6.1 217 <0.7
S$1301363-016 12AS021 95-150 4.8 201 0.33 11.5 513 8610 57 163 <0.7
S$1301363-017 12AS021 150-202 12.8 123 0.29 5.74 2.58 11600 3.5 196 <0.7
S$1301363-018 12AS021 202-230 27 75.6 0.21 561 2.86 3240 3.8 89.4 <0.7
S1301363-019 12AS022 0-12 5.0 134 0.26 7.35 3.05 6880 4.7 187 <0.7
S$1301363-020 12AS022 12-50 56 127 024 6.40 270 6740 37 231 <0.7

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

J(MW\A&C,@/L,

Karen Secor, Soil Lab Supervisor K-53

Reviewed by:

Page 6 of 21



NS pendix K

'l i ) Your EnvirshdraR m%“'osrﬁlg Partner
Inter-Mountain Labs
TATERCMOUNTMI EARE 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
Soil Analysis Report
Alton Coal Development, LLC Report ID: $1301363001
463 North 100 West
Project: Private Lease Soils - Full List Seder Csi:';teujr - Date Reported: 4/3/2013
Date Received:  1/22/2013 ' Work Order: $1301363
Total Total Total Total Total Total Total Total Total
Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese  Molybdenum

Lab ID Sample ID cm mg/Kg ma/Kg mg/Kg ma/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
S1301363-021 12AS022 50-87 59 139 0.20 6.26 265 7320 3.4 250 <0.7
S$1301363-022 12AS022 87-126 56 130 0.25 6.32 2.64 7440 36 231 <0.7
S1301363-023 12AS022 126-160 6.6 149 0.28 8.80 3.48 7370 41 226 <0.7
$1301363-024 12AS022 160-210 55 180 0.32 7.71 2.99 6780 4.1 251 0.8
$1301363-025 12AS022 210-232 8.7 96.5 0.26 9.63 5.46 8660 55 105 1.5
S$1301363-026 12AS024 0-18 6.6 169 0.30 8.03 3.31 8890 4.3 252 <0.7
$1301363-027 12AS024 18-84 6.7 120 0.26 6.58 261 7640 3.7 219 0.7
S$1301363-028 12AS024 84-136 4.6 167 0.29 7.19 2.80 6770 4.3 246 <0.7
S$1301363-029 12AS024 136-186 3.9 142 0.34 6.46 254 7080 39 236 <0.7
$1301363-030 12A8024 186-233 56 174 0.25 6.49 2.51 6510 3.7 208 <0.7
S1301363-031 12AS027 0-20 6.2 118 0.38 22.4 12.3 14000 10.7 219 1.3
S$1301363-032 12AS027 20-52 7.7 148 0.46 231 14.2 16200 12.9 272 1.0
$1301363-033 12AS027 52-100 9.3 272 0.50 27.7 13.2 15100 11.2 262 <0.7
S$1301363-034 12AS027 100-116 8.7 300 0.38 28.4 13.5 17600 11.2 239 1.3
$1301363-035 12AS027 116-156 8.7 562 0.58 36.6 16.6 21200 12.7 456 <0.7
S$1301363-036 12AS027 156-170 16.4 332 0.58 35.2 9.92 22900 12.4 308 26
S$1301363-037 12AS028 0-12 9.5 453 0.53 27.7 15.0 15300 10.8 456 1.6
S1301363-038 12AS028 12-25 9.9 476 0.52 32.6 16.2 16700 11.5 456 19
$1301363-039 12A8028 2568 13.5 441 0.60 36.7 12,6 18900 12.7 334 <0.7
S1301363-040 12AS028 68-103 35 170 0.30 139 4.06 4940 6.6 164 <0.7

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

KONl ASecOn_
aren Secor, Soil Lab Supervisor ¥ 54

Reviewed by:

Page 13 of 21
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~Iﬁ‘fpendix K Your EnvirSh&RR Mﬂw&’iﬁg Partner

Inter-Mountain Labs
SDERSpURTAIR RS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S$1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013
Date Received:  1/22/2013 Gedar Clty, UT 84721 Work Order: S1301363
Total Total Total Total Total Total Total Total Total
Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese  Molybdenum

Lab ID Sample ID cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
$1301363-041 12AS028 103-128 8.3 270 0.39 19.6 9.97 10600 9.4 177 15
$1301363-042 12AS028 128-157 9.3 362 0.50 258 12,5 13400 110 253 2.9
S$1301363-043 12AS028 157-173 35 173 0.32 12.2 528 4240 BeZ 188 1.2
S$1301363-044 12AS029 0-14 57 131 0.43 18.2 12.0 12700 10.8 219 21
S$1301363-045 12AS029 14-36 5.7 116 0.22 156.7 9.32 11800 9.7 202 22
S1301363-046 12AS029 36-58 6.2 117 0.24 19.2 12.0 14000 11.8 217 1.7
S$S1301363-047 12AS029 58-86 6.4 317 0.39 252 19.1 14800 10.6 433 3.1
S1301363-048 12AS029 86-118 95 271 0.40 27.9 9.51 12600 10.4 261 36
S$1301363-049 12AS029 118-173 8.6 195 037 20.8 8.02 10400 9.7 236 21
$1301363-050 12AS029 173-232 11.6 261 0.39 23.0 106 14200 9.4 192 1.9
S$1301363-051 12AS029 232-244 11.2 202 0.36 16.7 1.2 18300 8.2 125 1.8

These results apply only to the samples tested.
Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Reviewed by: J(ﬁ nASecon
Karen Secor, Soil Lab Supervisor K-55

Page 20 of 21
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7 = pendix K

M Inter-Mountain Labs

DTN AL AR 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Your Envir§r?rillnéﬁgl ﬁ(&ﬂh’&%ﬁg Partner

Soil Analysis Report

Alton Coal Development, LLC Report ID: $1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Total Total Total Total Bulk
Depths Selenium Silver Zinc Mercury Density

Lab ID Sample ID cm ma/Kg mg/Kg mg/Kg mg/Kg g/cm®
S1301363-001 12AS018 0-22 1.12 <0.5 59.6 <0.2 6.2
$1301363-002 12AS018 22-68 <0.96 <0.5 52.3 <0.2 26
S1301363-003 12AS018 68-115 1.68 <0.5 454 <0.2 24
S$1301363-004 12AS018 115-148 1.18 <0.5 46.5 <0.2
$1301363-005 12AS018 148-244 <0.96 <0.5 252 <0.2 24
S1301363-006 12AS020 0-13 1.48 <0.5 68.1 <0.2 52
S1301363-007 12AS020 13-30 1.78 <0.5 508 <0.2
S1301363-008 12AS020 30-80 1.56 <05 412 <0.2
S1301363-009 12AS020 80-111 181 <0.5 37.0 <0.2 26
$1301363-010 12AS020 111-140 <0.96 <0.5 50.1 <0.2 22
S$1301363-011 12AS020 140-175 <0.96 <0.5 25.8 <0.2 22
S$1301363-012 12AS021 0-9 <0.96 <0.5 61.0 <0.2 2.3
S$1301363-013 12AS021 9-32 1.84 <0.5 76.3 <0.2 28
S$1301363-014 12AS021 32-65 <0.96 <0.5 438 <0.2 7.3
S$1301363-015 12AS021 65-95 1.53 <0.5 27.4 <0.2 34
S$1301363-016 12AS021 95-150 1.53 <0.5 26.6 <0.2 25
$1301363-017 12AS021 150-202 <0.96 <0.5 156 <0.2 23
S1301363-018 12AS021 202-230 <0.96 <0.5 126 <0.2 26
S$1301363-019 12AS022 0-12 <0.96 <0.5 17.0 <0.2
S1301363-020 12AS022 12-50 1.58 <0.5 13.7 <0.2

These resuits apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Ko ASecor_
Karen Secor, Soil Lab Supervisor K 56

Reviewed by:

Page 7 of 21
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l m~tpendix : Your Envir§|?rirlnéfﬁgl mﬂﬁ'mg Partner

Inter-Mountain Labs
THEAR=MOVIIAE EAR 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Total Total Total Total Bulk
Depths Selenium Silver Zinc Mercury Density

Lab ID Sample ID cm mg/Kg mg/Kg mg/Kg mg/Kg glem?®
S$1301363-021 12AS022 50-87 <0.96 <0.5 14.4 <0.2 24
$1301363-022 12AS022 87-126 <0.96 <0.5 14.8 <0.2
S$1301363-023 12AS022 126-160 215 <0.5 16.6 <0.2 20
$1301363-024 12AS022 160-210 <0.96 <0.5 19.5 <0.2 20
S$1301363-025 12AS022 210-232 1.54 <0.5 255 <0.2 21
S1301363-026 12AS024 0-18 <0.96 <0.5 19.3 <0.2 21
S$1301363-027 12AS024 18-84 <0.96 <0.5 15.4 <0.2
S1301363-028 12AS024 84-136 <0.96 <0.5 136 <0.2
S$1301363-029 12AS024 136-186 <0.96 <0.5 19.2 <0.2 21
$1301363-030 12AS024 186-233 <0.96 <0.5 136 <0.2 22
S$1301363-031 12AS027 0-20 <0.96 <0.5 63.4 <0.2 27
S$1301363-032 12AS027 20-52 <0.96 <0.5 72.4 <0.2 25
S$1301363-033 12AS027 52-100 <0.96 <0.5 733 <0.2 21
S$1301363-034 12AS027 100-116 <0.96 <0.5 62.5 <0.2 25
S$1301363-035 12AS027 116-156 1.57 <0.5 73.1 <0.2 24
S1301363-036 12AS027 166-170 <0.96 <05 56.8 <0.2 22
S$1301363-037 12AS028 0-12 1.41 <0.5 751 <0.2 4.0
S$1301363-038 12AS028 12-25 1.37 <0.5 75.8 <02 3.0
$1301363-039 12AS028 25-68 <0.96 <0.5 59.1 <0.2 25
$1301363-040 12AS028 68-103 <0.96 <0.5 229 <0.2 25

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: “(‘ en ASecon
Karen Secor, Soil Lab Supervisor K-57
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.Iﬁfpendix K Your EnvirSThe8 m%%ﬂﬁg Partner

Inter-Mountain Labs
DR ITAIR SR 1673 Terra Avenue, Sheridan, WWyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301363001
463 North 100 West
Project: Private Lease Soils - Full List Suite 1 Date Reported: 4/3/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: S1301363

Total Total Total Total Bulk

Depths Selenium Silver Zinc Mercury Density

Lab ID Sample ID cm mg/Kg mg/Kg mg/Kg mg/Kg glem®
$1301363-041 12AS028 103-128 <0.96 <0.5 41.0 <0.2 22
S1301363-042 12AS028 128-157 <0.96 <0.5 50.9 <0.2 2.1
S$1301363-043 12AS028 157-173 <0.96 <0.5 253 <0.2 24
$1301363-044 12AS029 0-14 <0.96 <0.5 58.1 <0.2 4.3
S$1301363-045 12AS029 14-36 <0.96 <0.5 47.3 <0.2 24
S$1301363-046 12AS029 36-58 <0.96 <0.5 60.1 <0.2 22
S1301363-047 12AS029 58-86 1.04 <0.5 89.9 <0.2 23
S$1301363-048 12AS029 86-118 1.43 <0.5 471 <0.2 26
S1301363-049 12AS029 118-173 <0.96 <0.5 41.2 <0.2 27
S$1301363-050 12AS029 173-232 1.20 <0.5 48.2 <02 23
S$1301363-051 12AS029 232-244 <0.96 <0.5 68.2 <0.2 2.0

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

J(WV\A&C@«_,

Caren Secor, Soil Lab Supervisor K 58

Reviewed by: Page 21 of 21



Your Environmental Monitoring Partner

¢ Ar ppendix K Soil Lab Analysis
Inar

Inter-Mountain Labs
TSR MOUNTATEAARS 1673 Terra Avenue, Sheridan, VWyoming 82801  ph: (307) 672-8945

Date: 4/1/2013

CLIENT: Alton Coal Development, LLC CASE NARRATIVE
Project: Private Lease Soils - Short List

ID: S1301365001
LabOrder:  S1301365 Report

Samples 12AS009, 12AS010, 12AS011, 12AS012, 12AS013, 12AS014, 12AS015, 12AS016, 12AS017, 12AS019, 12AS023,
12AS025, 12AS026, and 12AS030 were received on January 22, 2013.

Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978

American Society of Agronomy, Number 9, Part 2, 1982

USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969

Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984

New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987

State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and
Surface Coal Mining, April 1988

Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December
1994

State of Nevada Modified Sobek Procedure

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as
indicated in this case narrative.

\-

Reviewed by: W\A&CO/\_,

- - Page 1 of 1
Karen Secor, Soil Lab Supervisor




’Iﬁfﬁ:{:ﬂ;;mam Labs Your Envir§ﬁ)r“é'lﬁgl Mﬂ\ﬁr‘ﬁg Partner

TSR AAPUITAINLASS 1673 Terra Avenue, Sheridan, VWyoming 82801  ph: (307) 672-8945

Soil Analysis Report

Alton Coal Development, LLC Report ID: S1301365001
463 North 100 West
Project: Private Lease Soils - Short List Seiar ;:inteUTF e Date Reported: 4/1/2013
Date Received:  1/22/2013 ’ Work Order: S$1301365
Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter
Lab ID Sample ID cm s.u. % dS/m % % % %
S$1301365-001 12AS009 0-7 7.7 65.2 0.59 11.4 296 245 48
$1301365-002 12AS009 7-20 7.6 60.7 0.45 8.8 28.2 211 3.4
S$1301365-003 12AS009 20-62 79 64.1 0.33 9.9 30.9 239 1.8
S$1301365-004 12AS009 62-99 8.1 62.9 0.26 9.1 27.7 22.9 1.3
S1301365-005 12AS009 99-137 8.4 55.8 0.25 9.0 26.7 222 09
S$1301365-006 12AS009 137-183 8.5 64.0 0.28 10.8 27.7 23.7 1.0
$1301365-007 12AS009 183-232 8.6 52.7 0.32 6.8 25.7 20.3 23
S1301365-008 12AS010 0-9 7.9 725 0.56 15.4 416 28.7 5.7
$1301365-009 12AS010 9-31 8.2 65.2 042 13.5 433 26.9 24
S$1301365-010 12AS010 31-67 8.6 52.0 0.37 9.1 31.1 20.5 2.1
S$1301365-011 12AS010 67-96 8.9 325 0.27 6.6 223 7.4 0.5
S$1301365-012 12AS010 96-134 89 40.2 0.34 15.0 23.0 15.9 0.5
S$1301365-013 12AS010 134-183 8.9 49.3 0.30 16.2 242 13.0 1.1
$1301365-014 12AS010 183-200 9.0 31.3 0.26 9.9 16.9 6.0 05
$1301365-015 12AS010 200-284 8.5 80.4 0.30 19.1 30.4 254 0.9
S1301365-016 12AS011 0-10 7.9 66.5 0.54 14.2 35.7 257 6.1
S$1301365-017 12AS011 10-32 8.0 65.8 0.46 10.1 32.8 233 45
S$1301365-018 12AS011 32-71 8.4 39.4 0.37 39 227 14.2 13
$1301365-019 12AS8011 71-116 8.6 51.0 0.36 58 309 24.4 0.6
S$1301365-020 12AS011 116-128 8.9 31.3 0.31 23 1.0

These results apply only to the samples tested.
Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
Reviewed by: 4\/‘ nASecen
*Caren Secor, Soil Lab Supervisor ¥ 50
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I m-Ependlx K Your Envirsib&RE) Mﬂ‘ﬁr‘ﬁg Partner
= Inter-Mountain Labs
e AT 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945
Soil Analysis Report
Alton Coal Development, LLC Report ID: $1301365001
463 North 100 West
Project: Private Lease Soils - Short List SOl Date Reported: 4/1/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: $1301365

Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter
Lab ID Sample ID cm s.u. % dS/im % % % %
S$1301365-021 12AS011 128-154 8.8 66.4 0.35 13.3 29.8 25.0 10
$1301365-022 12AS011 154-214 8.6 65.7 0.50 13.0 26.5 222 1.3
$1301365-023 12AS012 o-11 7.9 66.4 0.53 126 341 232 6.0
$1301365-024 12AS012 11-30 8.0 733 0.45 133 35.8 28.1 4.1
S1301365-025 12AS012 30-72 8.4 49.5 0.40 7.0 276 19.8 0.8
$1301365-026 12AS012 72-116 9.0 309 0.26 3.0 13.3 7.7 0.3
$1301365-027 12AS012 116-160 8.8 29.0 0.35 35 10.3 5.2 0.3
$1301365-028 12AS012 160-187 9.2 293 0.28 53 12.3 49 0.6
S$1301365-029 12AS012 187-230 9.0 31.9 0.25 45 73 32 0.3
$1301365-030 12AS013 0-16 77 973 0.37 13.1 284 225 44
S1301365-031 12AS013 16-562 7.8 29.3 0.30 6.8 223 15.2 1.6
$1301365-032 12AS013 52-102 8.1 51.8 0.27 6.8 214 169 0.9
$1301365-033 12AS013 102-114 8.2 53.8 0.30 8.7 259 223 0.8
$1301365-034 12AS014 0-20 7.8 65.9 0.34 46,5 354 27.0 25
S$1301365-035 12AS014 20-45 7.9 69.1 0.31 30.4 34.3 28.0 18
$1301365-036 12AS014 45-66 8.4 75.8 0.38 18.8 355 30.2 1.1
$1301365-037 12AS014 66-88 8.2 76.7 0.80 12.6 36.0 29.8 2.0
S$1301365-038 12AS014 88-114 8.1 82.7 1.65 12.3 37.9 311 1.0
S$1301365-039 12AS015 0-20 79 721 0.47 14.0 39.8 30.8 3.7
S$1301365-040 12AS015 20-54 8.0 76.7 0.39 13.7 394 34.0 24

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Koo ASecon_

Karen Secor, Soil Lab Supervisor K-61

Reviewed by:
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Soil Analysis Report

Alton Coal Development, LLC Report ID: S$1301365001
463 North 100 West
Project: Private Lease Soils - Short List e Cs;:jteul_ o Date Reported: 4/1/2013
Date Received: ~ 1/22/2013 ' Work Order: S1301365
Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter
Lab ID Sample ID cm s.u, % dS/m % % % %
S$1301365-041 12AS015 54-87 8.4 84.0 0.98 14.0 42.4 37.2 1.7
S$1301365-042 12AS015 87-119 8.2 52.7 6.55 16.5 442 39.2 10
S1301365-083 12AS015 119-132 8.2 725 10.9 13.9 36.8 320 0.8
S$1301365-043 12AS016 0-11 7.7 50.7 0.43 9.9 28.0 17.6 29
S$1301365-044 12AS016 11-40 77 516 0.37 6.7 26.8 16.8 1.9
S$1301365-045 12AS016 40-71 8.1 5§7.2 0.78 71 255 18.0 13
S1301365-046 12AS016 71-120 7.7 47.8 0.38 52 26.0 16.8 17
S1301365-047 12AS017 0-13 7.7 84.5 0.33 20.7 47.8 38.8 3.5
S1301365-048 12AS017 13-57 7.9 186 0.24 20.0 99.0 96.6 1.9
S1301365-049 12A8017 57-84 7.8 879 3.35 20.7 47.8 42.8 0.3
S$1301365-050 12AS017 84-118 7.7 83.7 4.64 19.5 446 40.0 0.6
$1301365-051 12AS017 118-161 53 80.2 6.14 173 44.6 38.9 0.2
S$1301365-052 12AS019 0-12 7.7 67.6 0.60 13.9 40.7 33.0 55
S1301365-053 12AS019 12-32 7.8 726 0.40 11.8 402 33.3 5.8
S1301365-054 12AS019 32-72 8.0 62.8 0.33 11.3 42.0 31.2 3.9
S$1301365-055 12AS019 72-100 8.3 61.1 0.20 8.8 26.8 23.5 1.1
S$1301365-056 12AS019 100-147 8.4 36.6 0.27 59 19.1 11.7 0.4
S$1301365-057 12AS019 147-196 87 35.0 0.31 5.7 20.8 106 2.8
S$1301365-058 12AS019 196-240 8.7 33.0 0.44 8.2 20.1 10.9 0.2
S$1301365-059 12AS023 0-18 7.8 439 0.41 9.0 19.0 13.6 0.3

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

KA ASecor_
*Caren Secor, Soil Lab Supervisor K &2

Reviewed by:
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Soil Analysis Report

Alton Coal Development, LLC Report ID: S$1301365001
463 North 100 West
Project: Private Lease Soils - Short List Suite1 Date Reported: 4/1/2013

Cedar City, UT 84721

Date Received:  1/22/2013 Work Order: $1301365

Electrical Percent Field Wilt Organic
Depths pH Saturation Conductivity Moisture Capacity Point Matter

Lab ID Sample ID cm s.u % dS/m % % % %

S$1301365-060 12AS023 18-47 7.8 383 0.32 35 16.6 11.3 29
$1301365-061 12AS023 47-78 8.1 325 0.26 20 15.1 10.3 3.0
$1301365-062 12AS023 78-120 8.2 28.7 0.31 15 125 7.1 19
S$1301365-063 12AS023 120-180 8.7 29.0 0.26 1.6 10.2 58 0.7
S1301365-064 12AS023 180-230 8.6 28.8 0.20 38 8.6 3.0 0.2
S1301365-065 12AS025 0-12 7.8 69.0 0.57 12.5 35.4 28.7 6.4
$1301365-066 12AS025 12-30 8.1 60.0 0.50 10.6 31.6 26.7 38
S$1301365-067 12AS025 30-70 8.5 496 0.36 48 304 24.0 07
S$1301365-068 12AS025 70-101 8.7 43.8 0.31 6.5 275 21.7 0.5
$1301365-069 12AS025 101-123 8.8 352 0.31 29 23.2 13.2 0.2
$1301365-070 12AS025 123-156 8.8 56.2 0.33 11.4 27.2 236 0.7
S$1301365-071 12AS025 156-186 8.9 309 0.31 8.1 18.5 10.6 0.2
S1301365-072 12AS025 186-204 8.9 28.1 0.27 8.0 19.0 6.3 <0.1
S$1301365-073 12AS026 3-20 7.7 68.4 0.73 18.9 348 29.8 7.0
$1301365-074 12AS026 20-65 7.7 585.2 0.65 9.2 28.9 216 1.9
S1301365-075 12AS026 65-104 7.9 56.2 0.51 9.5 313 230 20
S$1301365-076 12AS026 104-144 8.0 58.3 0.51 12.7 342 29.4 23
S$1301365-077 12AS026 144-202 8.0 61.2 0.36 9.2 27.8 236 1.2
S$1301365-078 12AS030 0-15 7.7 65.1 0.39 126 32.0 26.9 25
$1301365-079 12AS030 15-30 7.7 66.5 0.37 11.0 327 285 1.9

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, 