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321.230. Mapping of all lands that are currently or were historically flood irrigated, 

showing the location of each diversion structure, ditch, dam and related reservoir, irrigated 
land, and topography of those lands; 

Flood Irrigation 
Soils Map 5 shows the areas currently irrigated within the North Private Lease. 

No flood irrigation is currently done in the North Private Lease area. Historically, flood irrigation 
was done on the nearly level to gently sloping areas north of the Farm Road and west of Kanab 
Creek (see statement by Raymond Heaton, 2014). Historical information does not indicate that 
there has been any appreciable flood irrigation south of the Farm Road. 

321.240. Documentation that areas identified in R645-302-321 are, or are not, sub irrigated, 

based on groundwater monitoring data, representative water quality, soil moisture 
measurements, and measurements of rooting depth, soil mottling, and water requirements of 
vegetation; 

Subirrigation 
One indicator of water requirements for the vegetation in the study area could be determined by 
considering what types of plants are supported in a given area. For example, whether or not the 
study area supports upland, wetland, riparian or cropland vegetation types. Quantitative and 
qualitative data have been recorded in plant communities of the North Private Lease area. Water 
requirements were first addressed in a wetland delineation and ordinary high water mark 
identification study conducted in 2012 (Long and Collins 2012). One section of that report 
studied the wetland and upland vegetation in those drainages that dissect the study area. The 
report provided descriptions, quantitative data and vegetation maps for the area. The wetland 
section of the report provided quantitative data of the wetland vegetation as well as the adjacent 
uplands. The Ordinary High Water Mark (OHWM) section identified the lateral limits of non­
wetland waters and vegetation. In doing so, cross-sections of the vegetation were measured 
according to their location in the channel including the low-flow, active floodplain and low 
terrace areas. Cover estimates by lifeform were also provided within for those areas. 

Another function of water required for the vegetation was also addressed by mapping the areas 
that are currently irrigated by local farmers as croplands and pastures. The croplands and 
pasturelands are shown on Vegetation Map 1. Current and past irrigated areas are shown on 
Soils Map 5. 

The observed plant rooting depths within the alluvial soil map units on the terrace remnants are 
much shallower (closer to the surface) than the identified ground water levels. Groundwater 
depths range from approximately 12.6 to 23.5 feet below the soil surface on the terrace west of 
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Kanab Creek and 27.4 to greater than 28.S feet below the surface on the terrace and alluvial fans 
east of Kanab Creek. Rooting depths range from 2.S to 4.S feet below the surface for common 
root densities (very fme, 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.S 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.S 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-ll, 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-S), subirrigation is likely influencing the vegetation 
composition and productivity. 

Examples of subirrigation conditions were found at NLP-4 and NLP-S 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-S 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-S indicates that subirrigation may be an intermittent condition. 
Subirrigation at NLP-S 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 FO), and organic matter. Once soil redox mottles form they can persist 
for "l,OOO's of years (Whitehead 2000)." Redox mottles that formed in conditions unrelated to 
the present moisture regime are considered relic (Veneman et. a1. 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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Desloriotfonsof groundwater depth ranges (maximum and min mum depths) were too longto fit In ce lls' NLp·3 (27.6-28.0 feet); NLP-10 (23 .6-

feet) , NLP-12 (16.4-16.9 feet) . 
NLP-4 depth range is 6.9-7.6 feet. 
The Utah DOGM limit for Good soil pH Is 8.2 (Utah DOGM 2005) . 

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-l, 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 strearriflow, 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 / adjdinfolhydromap.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://linuxl.ogm.utah.gov/cgi-binlappx-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 mglL 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 area. 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. 
Sub irrigated meadows are limited and are usually located close to bedrock springs. 
Prior to entrenchment of the valleys, sub irrigated 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 pinyonjuniper vegetation, sagebrush areas are 
not considered especially productive landfor grazing. (Appendix D, page 4). 

The characteristics that impart agricultural importance to those lands in potential A VF 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 A VF 
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 geologiclhydrologic criterion used for identification of an A VF 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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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 offlood 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 IL 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. Sub irrigation of the lands in question, derivedfrom 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. 

A VF 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) 
(5) (A) and (B). The basis for these exemptions is that some land can be removedfrom 
agricultural production without adversely affecting agricultural operations. 

Undeveloped rangeland that is determined to be insignificant to afarming 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 
decisionfocuses 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 sub irrigated 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 Lo {he V'ealer water availability of'lhe valle)ls are nOI alluvial vallev floors. 

(Chapter IL 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 A VF 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 A VFs in the area. 
F or 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: 

• 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. 

• 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. 

• 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) 
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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 djtches 
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 V2 mile to the north. 

Sincerely 

) 

k CU~~ 1Jed:&-r~ 
Raymond Heaton 
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Appendix B Hydrology Information 

Table B-1. Hydrologic monitoring site details. 

Monitoring site location UTM NAD27 Elevation Geologic Forniation 

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 s't.stem 

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-ll 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 

B-1 
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Table 8-2a Hydrologic data for the North Private Lease area. 
Petersen Hydrologic, LLC 

Hydrology Information 

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 (UII). 

MonitO" ng Site DAn; 

Surface Waters 
SW-l 

SW-1 

SW-1 

SW-1 

SW-1 
SW-1 

SW-1 

SW-1 
SW-1 

SW-1 
SW-1 

SW-1 
SW-1 

SW-1 

SW-l 

SW-1 
SW-l 

SW-1 

SW-1 

SW-1 

SW-1 
SW-1 

SW-1 
SW-1 

SW-1 
SW-1 
SW-1 

SW-1 
SW-1 

SW-1 

SW-1 

SW-1 

SW-1 

SW-1 

SW-1 
SW-1 

6/23/1986 

8/7/1986 

8/28/1986 

9/28/1986 

10/24/1986 

11/12/1986 

12/4/1986 

4/16/1987 

5/12/1987 
6/4/1987 
7/1/1987 

8/3/1987 
9/ 4/1987 

10/ 26/1987 

11/13/1987 

12/8/1987 
1/15/1988 

2/20/1988 

3/17/1988 
5/ 27/2005 

9/25/2005 
11/3/2005 

3/31/2006 

5/30/2006 
9/7/2006 

12/30/2006 
3/29/2007 

6/22/2007 
9/29/2007 
12/30/2007 

6/18/2008 

8/21/2008 

5/26/2009 
9/29/ 2009 
11/16/2009 

12/22/2011 

I!btboIJC Dept~ T pH Sp. (Gnd. 0.9. O,& ,C;; Turb. 
Datuource gpm 1Ion~,"" 'C s.U. ps/crn mg/L ,mg/L tmI 

UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 

Petersen 

Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 
Petersen 
Petersen 

0.32 

0.23 

0.52 

1.1 

0.61 

1.3 
4 .8 

4.5 

0.91 
0.51 

45 
117 
144 

206 

390 

449 

3460 

3190 

3280 

1830 
161 

893 
2770 

158 
115 

300 
172 
27.1 
67.9 

703 

87.7 

25.4 

101 
15.3 

321 

940 

14.0 7.95 

20.0 7.95 

20.0 8.05 

7.5 8.10 

12.5 8.05 

2.5 8.05 

2.0 7.95 

19.9 8.1 
14.0 8.05 

23.8 8.15 
25.2 8.25 
18.4 8.1 

11.2 8.05 

18.9 7.9 

7.5 8 
2 6.7 

o 7.9 

3.9 7.8 

1.5 7.8 

21.9 8.2 
12.2 7.9 

8.4 8.24 

10 8.89 
19.2 8.53 
14.3 8.44 

0.1 8.76 
1.7 8.41 

12.8 8.16 
11.1 8.19 
0.5 8.26 

17.8 7.85 

16.8 7.95 

10.4 7.9 
16.3 7.88 

2.6 8.19 
0.2 8.59 

1390 
1490 

1080 

1335 

1550 

1280 
760 

56S 

1725 

1360 
1320 
1320 
1415 

1260 

1510 

950 

735 

770 

920 

813 

1962 
1S51 

846 
1544 

1579 

738 
1592 

1685 
1369 

520 

1723 

1601 

1522 

1716 

1390 
1004 

8.2 

9.4 

7.2 

9.3 

8.3 

10.2 

10.3 
9.4 

14.0 

6.9 
8.4 
6.3 

8.3 
7 

11.3 

13.8 

10.3 

8.4 

9.8 

7.21 
7.58 

8.09 
8.32 

7.22 
7.93 

11.2 
10.99 

7.7 

7.64 
8.65 

8.38 

8.45 

8.2 
8.75 

10.04 
10.46 

<1 

<1 

<1 

<L 
<L 
<L 
<L 
<L 
<L 
<L 
<L 
<L 
<L 
<L 
<5. 
<5. 
<~ 

57.9 
4 .21 

25 .1 
241 

6.47 
12.1 

27.4 
8.51 

14.6 
7.19 

11.1 

4.87 

6.31 

3.57 

5.31 
4 .70 

TDS 
ms/L 

1050 

554 

600 

578 

1293 
1085 

530 
815 
1292 

442 
1238 

1350 
1095 
454 

1271 

1230 

1207 

m 
mg/l 

4 

68 

118 

8 
21 
27 

6 

< 5. 

11 

6 

6 
11 

< 5. 

sOl.$ol. T. hard .• <kfitV f. AI~ Ca ,ld) Mg,(dl, Na (dl, K Cd) HCe3 C03 504 CI cations anions bal. 
mil l IT/KIL mg/L "'I/Lc.<m mill ntg/l J'IIgfL mg/L .. II'l'<><o> ...Jl- mg/l ",g/l meq/l meClf l % dlff. 

<0.1 

<0.1 

0.10 

< .1 

< .1 
0.4 

< .1 
< .1 

< .1 
< .1 
< .1 

< .1 

< .1 

< .1 

< .1 

< .1 

8-2 

867 

575 

470 

519 

1023 
870 

482 
877 

997 
440 
1006 

1055 
893 

402 
1051 

952 

1016 

< 5. 

430 

376 

343 

303 
500 
460 

353 
427 

445 
330 

554 
465 
441 

319 
443 

452 

471 

114 142 33 

89 86 9 

78 67 9 

72.4 82.1 10.4 
146 160 37.9 

124 136 27.4 
77.2 70.2 9.31 

104 150 35 
121.8 168.37 46.32 

78.38 59.23 7.04 
139 
142 

130 

160 

170 
138 

36.4 
46.6 
35.8 

71.54 54.34 7.28 

133.1 174.65 45.81 

144 143.78 47.5 
121.8 172.78 38.05 

5 

2 

2.33 

3.78 
5.46 

2.65 

4.27 
7.47 
1.7 

4 .13 

5 .36 
4 .35 

1.76 
4.3 

3.97 

4 .89 

430 

376 

343 

365 
610 

561 
417 

521 
543 

402 
675 
567 

538 
378 

540 

551 
574 

<5 

<5 

~ 

<~ 

<5. 
<~ 

11 

<~ 

<~ 

<~ 

<5. 
<5 . 
< ~ 

9 
<~ 

<~ 

<5. 

416 

150 

181 

170 
521 
453 

154 

485 
592 

95 
515 

565 
449 

83 

602 

514 
508 

18 

8 

7 

14 
14 

7 

19 
29 
4 

21 
25 
20 

4 

24 

30 
21 

10.9 

22.2 
18.7 
10.1 

19.2 
22.1 

9.1 
21.8 
23.2 

19.5 

8.4 

23.1 

21.2 
22.1 

9 .7 
21.2 

19 
10.5 

19.2 

22 
8.7 
22.4 

21.8 
18.7 

8.2 
22.1 
20.6 

20.6 

2.96 

4.63 

4.93 

5.8 

2.2 
0.8 

1.8 

o 
0.2 
2.5 
1.4 

3.3 

1.1 

2.3 

1.4 
3.5 
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Monitoring'Slte 

SW-1 

SW-1 

SW-1 

SW-IA 

SW-1A 

SW-1A 

SW-1A 

SW-1A 

SW-lA 

SW-1A 

SW-1A 

SW-I A 

SW-IA 

SW-IA 

SW-IA 

SW-I A 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

DATE 

7/11/2012 

9/30/2012 

3/ 31/ 2014 

2/10/2012 

3/31/ 2012 

6/ 29/2012 

7/ 11/2012 

9/30/ 2012 

11/29/ 2012 

3/ 16/ 2013 

4/29/2013 

6/6/ 2013 

9/ 30/2013 

12/ 31/2013 

3/31/ 2014 

4/ 24/2014 

6/23/ 1986 

8/9/ 1986 

8/ 31/ 1986 

9/16/ 1986 

10/ 26/ 1986 

11/ 15/1986 

11/ 18/1986 

12/3/ 1986 

1/24/ 1987 

2/ 19/ 1987 

3/11/ 1987 

4/9/1987 

5/ 11/ 1987 

6/4/1987 

7/1/ 1987 

8/3/1987 

9/ 4/ 1987 

10/26/1987 

11/ 13/ 1987 

12/ 16/1987 

1/9/ 1988 

2/20/ 1988 

3/17/1988 

5/27/ 2005 

9/25/2005 

11/ 3/ 2005 

3/ 31/2006 

5/30/2006 

Dl!<"'''' ' Depth T pH Sp. Condo D.O. 0 & G Turb. 
Day 50 0rce 8pm _~... 0c. S.U. 1151cm mg/l mgJl NTU 

Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

28.8 

77.6 
431 

2,367 

262 

S.16 

14.6 

82.8 

1,493 

2,253 

89.2 

185 

92.3 

1990 

454 

197 

0.24 

0.24 

0.22 

0.31 

1.2 

3.7 

22.49 

3 
o 

5.2 

5.76 

4 .1 

0.67 

0.56 

206 

184 
126 

233 

350 

54 

449 
3366 

3590 

1850 

119 

320 

2692 

166 

15.7 8.11 

15.9 8.21 

7.7 8.54 

10.3 8.70 

9.7 8.53 

23 .1 8.18 

15.6 8.33 

21.9 8.21 

3.1 8.40 

14.6 8.55 

17.2 8.49 

26.0 8.50 

12.2 8.35 

0.3 8.58 

8.5 8.60 

10.7 8.36 

19.5 8.15 

20 8.15 

16.9 8.2 

19.5 8.30 

13.9 8.4 

8.2 8.3 

6.9 7.25 

0.5 8.15 

1 8.1 

11.0 8.05 

10 8 

13.8 8.1 

25.8 8.35 

15.7 8.4 

22.1 8.5 

14.9 8.45 

18.5 8.1 

7.5 8.3 

0.2 7.9 

0.9 8 

2.1 8 

5 7.9 

12.1 8.26 

9.8 8.12 

9.6 8.33 

9.5 8.94 

12.4 8.64 

2,030 

1,527 

1,022 

~5 

~O~ 

~S81 

~m 

~380 

M2 
~3 

~~ 

"9 
~~ 

~8 

H4 
~386 

1,060 

1380 

1360 

1,230 

1030 

1030 

980 

810 

700 
725 
555 

1515 

1320 

1210 

1110 

1450 

1350 

1525 

860 

800 

780 

795 

874 

1665 

1519 

878 

1563 

6.85 

7.93 

10.18 

10.75 

9.44 

6 .11 

6.80 

9.76 

8.13 

8.28 

6.30 

8 .S4 

11.01 

9.65 

7.88 

730 

Ll 
L1 

~m 

8~ 

93 
lL50 

ro~ 

13.5 

14.90 

11.2 

13.3 

6.6 

8.2 

6 .2 

<5 

<6 

8 
<5 

<5 

<5 

<5 

<5 

<5 

<6 

<6 

<5 

8.4 <1 

8.2 

9.4 

11 <1 

10.1 

9.9 

8.3 <1 

9.22 

836 < 2. 

7.83 < 2. 

7.44 < 2. 

8.og < 2. 

8.27 

5.34 

19.9 

50.6 

5.26 

4.66 

6.42 

5.98 

9.76 

35.8 

3.63 

5.24 

4 .46 

19.0 

5.40 

4.01 

19.6 

7.91 

4.06 

144 
2.16 

TOS 
mg/L 

1520 

1110 

600 

500 

738 

1180 

1340 

974 

412 

384 
868 

544 

876 

380 

584 

976 

1190 

970 

760 

614 

486 

944 

1014 

518 

424 

644 
1281 

1144 
554 

1255 

TSS 
mg/L 

<4 

18 

63 

4 

<4 

4 

9 
47 

<4 

<4 

<4 

25 

5 
<4 

<2 

4 

4465 

502 

294 

2 

16 

158 

2836 

< 5. 

Hydrology Information 

Set. Sol. T. hard. acidity T. Alk Ca (iI) Mg (d) N:1(d) K (d) HC03 C03 S04, 0 , cations anions bal. 
ml/l mg/l mg/l .. &lLOoeo. mg/,l mg/l mg/l mg/l -./L6<J>1 ",",LOCU' mgA mg/L meqlL meq(l % diff. 

<04 

<0.4 

18.2 

0.4 

0.4 

<0.1 

<0.1 

<0 .1 

13.8 

< .1 

< .1 

0.2 

< .1 

8-3 

755 

551 

441 

679 

903 

752 

353 

338 

505 

660 

362 

560 

951 

847 

578 

526 

456 

772 

850 

440 

358 

591 
962 

917 

503 

892 

<10 

<5 

<5 

<5 

<5 

<10 

<5 

<5 

<5 

<5 

<5 

<5 

< 5. 

410 

395 

359 

391 

413 

445 

305 

290 

384 
402 

325 

388 

362 

425 

300 

328 

320 

3S0 

368 

300 

286 

337 

392 

416 

348 

403 

97.8 

72.7 

70.9 

82.3 

79 .9 

93.3 

58.5 

50.8 

57.8 

78.1 

60.0 

70.5 

113 

96 

82 

79 

66 

71 

99 

63 

63 

84.1 

110 

125 

79.3 

100 

124 

89 .7 

64 

115 

171 

126 

50.3 

51.2 

87.7 

113 

51.6 

93 .2 

163 

148 

91 

80 

71 

145 

147 

69 

49 

92.5 

167 

147 

74.1 

156 

31.5 
15.0 

7.3 

21.1 

40.4 

27.6 

5.0 

6.1 

15.6 

22.5 

5.3 

13.9 

38 

36 

40 

10 

11 

37 

32 

7 
12.4 

35.7 

30.1 

9.94 

33.4 

5.5 

3.3 

2.2 

4.4 

6.4 

6.3 

1.6 

1-9 

3.0 

5.2 

1.9 

3.8 

5.0 

6.0 

13.0 

2.0 

2.0 

3 

2.47 

0.86 

5.22 

2.63 

4.42 

500 

372 

433 

477 

503 

543 

372 

354 

442 

402 

308 

350 

362 

415 

300 

328 

320 

350 

368 

300 

286 

411 

478 

507 

424 

491 

<1 

23 

2 
<1 

<1 

<1 

<1 

<1 

13 

<1 

17 

38 

<5 

10 

<5 

<5 

<5 

<5 

<5 

<5 

<S 

< 5. 

< 5. 

< 5. 

< 5. 

< 5. 

418 

210 

100 

263 

530 

360 

65 

84 

160 

306 

76 

193 

595 

424 

302 

193 

130 

459 

438 

130 

111 

210 

< 1. 

538 

170 

554 

18 

9 

12 

20 

15 

3 
4 

7 

12 

4 

8 

19 

16 

27 

8 

6 

17 

17 

6 

7 

16 

14 

7 

18 

16.6 

11.7 

9.2 

14.6 

20.0 

16.4 

7.3 

7.1 

10.9 

14.3 

7.5 

11.9 

12.4 

20.8 

19.8 

10.6 

19.4 

17.4 

12.1 

9.4 

13.6 

19.8 

16.8 

7.5 

7.7 

10.8 

14.7 

7.8 

11.2 

11.3 

20.4 

19.9 

10.7 

20.1 

-2.4 

-1.3 

-1.1 

3 .4 

0 .4 

-1.3 

·1.5 

-4.1 

0.4 

-1.5 

-2.2 

2.8 

1.34 

2.27 

2.09 

0.73 

L9 

0.23 

4.25 

2.09 

4.2 

4.6 

0.9 
0.4 

0.7 

L8 



Appendix 8 

MaJ\ltafJng Site 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 

SW-ll 

SW-ll 

SW-ll 

SW-ll 

SW-ll 

SW-ll 

SW-ll 

SW-ll 

SW-ll 

SW-l1 

SW-l1 

SW-ll 

DATE 

9/7/2006 

12/21/2006 

3/29/2007 

6/22/2007 

9/29/2007 

12/30/2007 

3/22/2008 

6/18/2008 

8/21/2008 

3/19/2009 

5/25/2009 

9/29/2009 

11/16/2009 

5/13/2010 

9/27/2010 

12/7/2010 

3/26/2011 

6/1/2011 

9/10/2011 

12/21/2011 

3/31/2012 

4/24/2012 

6/21/2012 

7/11/2012 

9/28/2012 

11/29/2012 

12/12/2012 

3/14/2013 

4/29/2013 

5/31/2013 

9/30/2013 

12/22/2013 

3/31/2014 

6/16/2014 

8/21/2008 

12/23/2011 

2/9/2012 

3/20/2012 

4/24/2012 

5/8/2012 

5/20/2012 

6/29/2012 

7/10/2012 

9/30/2012 

11/29/2012 

2/26/2013 

Disch.... Depth 
Data sau.n:e gpm ,_ ..... 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 
Petersen 

Petersen 
Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 
Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

109 

409 

191 

36.7 

85 

1970 

4170 

68.9 

37.1 

1267 

195 

28.8 

201 

587 

34.9 

3051 

4544 

1449 

266 

1191 

488 

336 

14.9 

43.8 

141 

1,498 

1760 est. 

3087 

215 

188 

102 

817 

1527 

25 

Dry 

Dry 

1.38 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
1.49 

4.19 

6.41 

i 
oc;, 

p/i Sp.'Cona. D.O. 
S.U. I1S/cm mg/l 

O&G Turh: 
msll NTU 

13.7 8.37 

o 8.72 

0.5 8.63 

11.9 8.51 

11.2 8.48 

0.5 8.21 

6.9 8.21 

20.5 8.05 

20 8.38 

10.4 8.51 

19.5 8.18 

20.4 8.34 

1.2 8.6 

14.4 8.47 

22.5 8.31 

1.8 8.65 

0.4 8,67 

14.7 8.63 

12.2 8.53 

0.2 8.68 

4.9 8.62 

15.7 8.5 

20.4 8.39 

29.2 8.36 

16.5 8.4 

5.1 8.67 

0.3 8.68 
14.6 8,60 

19.2 8.38 

18,9 8,46 

19.7 8,47 

0.3 8,56 

11 8.58 

19.9 8.36 

0.2 8.89 

17.7 8.62 

6.4 8.50 

0.2 8.43 

1465 

819 

1503 

1662 

1422 

572 

592 
1679 

1636 

934 

1556 

1618 

1252 

1096 

1544 

724 

871 

1002 

1,390 

969 

1158 

860 

1687 

1,897 

1464 

701 

753 

733 

1,385 

1179 

1339 

899 

1520 

1610 

783 

2,770 

2,410 

1,860 

8.11 < 2. 

12.1 < 2. 

10,8 < 2. 

7 < 2, 

7.53 < 2, 

8.46 < 2. 

9.75 < 2. 

7.42 < 5. 

7.21 < 5. 

9.38 < 5. 

7.02 < 5. 

8.25 < 5. 

10,1 < 5. 

7.78 < 5. 

8.19 < 5. 

9.57 < 5. 

9.53 < 5. 

7.61 < 5. 

8.4 <5 

10.67 < 5. 

9.65 < 5. 

8.2 < 6. 
6.36 < 6. 

7.30 

8.03 < 5. 

10.03 <5 

10.69 < 6. 

8.18 

8.18 

7.55 

7.63 <5 

10.55 <6 

9.24 <5 

7.41 

9.78 

7.89 

9.67 

10.43 

25 

6.73 
13.3 

7.07 

3.5 

24.9 

2410 

6.95 

6.21 

1.7 

2.01 

2.79 
3,2 

6.43 

8.10 

54.2 

2.23 

22.4 

10.3 

43.6 

3.61 

22.7 

7.89 

12.0 

Ttl$" 
mg/L 

1257 

570 

1167 

1372 

1206 

521 

418 

1312 

1358 

612 

1239 

1326 

974 

799 

1201 

438 

590 

680 

1080 

608 

836 

548 

1310 

1480 

1040 

452 

388 

436 

996 

828 

992 

520 

1030 

1170 

540 

2,390 

2,200 

2,530 

TSS 
mgll 

13 

24 

< 5. 
< 5. 
< 5. 
26 

3616 

< 5. 

11 

<5. 

<5. 

<~ 

<~ 

<~ 

H 
3~ 

Ml 
~ 

13 
<~ 

8 
<~ 

W 
<~ 

~ 

M 

<4 

31 

16 

49 

<4 

30 

15 

Hydrology Information 

Sot, Sol. T. hard.' oddity T. Alk Ca (d) Mg (d) NlJ (ill K rdJ HeOl e03 S04 el cations anions bal. 
ml/L mg[t mg/l " ilL",,,,, mg/l mgft Imgl\. mg/L .... 'loan "",,'<><m mg/l mg/l meQJl m-eq/L % diff. 

< .1 

< .1 

< .1 

< .1 

< .1 

0.1 

7 

< .1 

< .1 

< .1 

< .1 

< .1 

8-4 

962 

518 

948 

1054 

942 

442 

358 

1022 

1038 

568 

1024 

1083 

667 

934 

416 

488 

802 

409 

1600 

<5 

<5 

358 

355 

461 

375 

366 

332 

222 

364 

357 

349 

389 

308 

347 

373 

260 

315 

336 

353 

360 

293 

395 

318 

333 

353 

296 

292 

361 

280 

463 

128 

403 

103.2 170.99 37.73 5.28 

88 72.31 9.39 2.12 

124 155 33.3 4.12 

112 188 37.2 5.05 

110 162 31.7 4.68 

74.9 61.95 7.65 2.02 

71.47 43,52 15.27 3.59 

110.9 180.98 39.84 6.09 

111.2 184.56 40.17 5,46 

80.16 89.25 13.06 3.18 

103.9 185.75 38.2 5.5 

86.49 210,63 43.69 6,22 

87,64 136.61 28.74 7.41 

91,09 106.77 19.23 3.18 

72,03 183.14 40.27 6,85 

69.92 58.59 8.07 2,35 

80.53 69.77 11.46 2.54 

82.8 96.8 13.1 4.5 

97.2 136 32.6 9,0 

78.1 76.8 11.9 2.3 

91 123 22 3.7 

63.2 75.4 11.3 2.7 

97.7 196 43.6 6.2 

81.5 137 30.5 6.6 

63.2 59.8 7,2 

61 55.8 6.7 1.9 

74.6 136 29.0 6.2 

48.5 74 9.8 2.3 

91,8 161 29.5 4 .7 

56.9 64.9 14.8 8,9 

150 298 59.0 6,5 

436 

433 

562 

457 

446 

405 

256 

444 

435 

410 

474 

343 

397 

450 

317 

384 

410 

525 

436 

357 

482 

388 

406 

430 

296 

356 

361 

271 
463 

128 

403 

<5. 
<5, 

<5. 

<~ 

<5, 

<5. 

12 

<5. 
<~ 

13 

<5. 

D 
22 

<5. 

<5. 

<~ 

<~ 

<~ 

1 

<1. 

<1. 

<1. 

<1. 

10 

<1 

< 1. 

<1 

9 
<1 

<1 

<1 

594 

146 

525 

638 

557 

118 

146 

659 

673 

187 

582 

702 

426 

283 

641 

94 

164 

226 

501 

189 

302 

181 

720 

500 

100 

92 

485 

159 

444 

255 

1180 

21 

6 

19 

20 

19 

22 

23 

22 

26 

18 

11 

24 

5 
7 

8 
23 

8 

12 

7 

23 

19 

4 

4 

18 

6 
18 

28 

29 

21 

10.8 
20,5 

22.8 

20.3 

9.2 

7.9 

22.3 

22.6 

12 

22.3 

23.7 

17.05 

14,25 

20.59 

8.72 

10.32 

13 

17.7 

10,8 

15,7 

9.9 

23.1 

16.8 

8.4 

8 

16.3 

9.0 

19.2 

9.1 

34.7 

20.1 

10.3 

20.7 

21.3 

19.5 

9.2 

7.6 

21.6 

21.8 

11.1 

20.5 

21.51 

16.32 

13.65 

19.21 
8,4 

10.32 

12 

18.3 

10 

14.5 

10.3 

22.3 

18 
8,1 

7.9 

17.8 

9.1 

19.0 

8.7 

33.4 

2.1 

2.4 

0.5 
3.3 

2.2 

0.1 

1.8 

1.6 

1.8 

3.9 

4.1 

4.85 

2.18 

2.14 

3.46 

1.89 

o 
4 

-1.7 

3.6 

4 
-2 

1.7 

-3.3 

2 

0.7 

-4.3 

-0.4 

0.6 

2,3 

2.0 



Appendix B 

Monltorfng .Slte 

SW·ll 
SW·ll 
SW-ll 

SW·ll 

5W·ll 
SW-ll 

SW·ll 

SW·ll 
SW-ll 
SW-ll 

SW·ll 

SW·ll 
SW-ll 

SW·ll 
SW-ll 

SW·ll 
SW-ll 

SW-ll 

Kanab at CR. 

Kanab at CR. 

Kanab at CR. 

Kanab at CR. 

Kanab at C.R. 
Kanab at CR. 

Kanab at CR. 

Kanab at CR. 

Kanab at CR. 

Kanab at CR. 

Kanab at C.R. 
Kanab at CR. 

Kanab at CR. 

Kanab at CR. 

Kanab at CR. 

Kanab at CR. 

RSD-l 

RSD-l 

RSD-l 

RSD·l 

RSD·l 
RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD-1 

Disci ... c. Depth T Sp. Cond. 0:0 . 0 & G lurb. 
DAn oat:tsource gpm _~"".' 'C 

pH 

S.U. IJ5/ cm, mglC mgll NTtI 
TDS 
mgll 

3/14/2013 Petersen 

3/16/2013 Petersen 

4/29/2013 Petersen 

5/31/2013 Petersen 

6/6/2013 Petersen 

9/24/2013 Petersen 

9/30/2013 Petersen 

11/13/2013 Petersen 

12/19/2013 Petersen 

12/22/2013 Petersen 

1/16/2014 Petersen 

2/11/2014 Petersen 

2/28/2014 Petersen 

3/28/2014 Petersen 

3/31/2014 Petersen 

4/5/2014 Petersen 

4/24/2014 Petersen 

6/15/2014 Petersen 

2/10/2012 Petersen 

3/31/2012 Petersen 

6/29/2012 Petersen 

7/11/2012 Petersen 

9/ 30/2012 Petersen 

11/29/2012 Petersen 

2/27/2013 Petersen 

3/16/2013 Petersen 

4/29/2013 Petersen 

6/6/2013 Petersen 

9/30/2013 Petersen 

12/31/2013 Petersen 

2/28/2014 Petersen 

3/31/2014 Petersen 

4/24/2014 Petersen 

6/18/2014 Petersen 

3/31/2012 

4/25/2012 
5/8/2012 
2/27/2013 
3/16/2013 
3/29/2013 
4/29/2013 
6/1/2013 

9/28/2013 
10/1/2013 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Dry 

Dry 

0.533 
Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

6.09 
25.9 
Dry 

Dry 

Dry 

Dry 

Dry 

2,814 
302 
24 

48.7 
139 

1,503 
2,942 
2,455 
181 
215 
128 

1900 
5230 
571 
172 
47 

Dry 

Dry 

Dry 

0.77 
Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

23.9 8.68 2,530 7.61 

2.8 8.29 1,050 9 89 
3.2 8.40 2,000 9.13 

3.6 8.70 
12.2 8.59 
22.2 8.41 
26.9 8.27 
17.3 8.37 
6.4 8.52 
0.3 8.69 
14.2 8.56 
23.2 8.42 
19.9 8.50 
17.5 8.48 
0.3 8.56 
3.5 8.57 
7.5 8.61 
19.8 8.40 
12.5 8.43 

0.6 8.65 

791 
1,186 
1,702 
1,856 
1,650 
712 

641 
686 

1,352 
1,213 
1,332 
756 
838 

1,174 
1,462 
1,672 

546 

10.23 
8.99 
6.52 
6.34 
7.71 
9.23 
10.82 
g.15 

7.32 
7.26 
7.83 

11.16 
9.62 
10.32 
7.93 
7.78 

9.06 

<5 

<6 
<5 

<5 
<5 
<6 

<5 
<6 
<5 
<5 

<5 
<6 
<6 
<6 
<5 

<5 

19.6 2,300 

15.3 668 
37.7 1,620 

37.2 
3.62 
1.98 
4.51 
1.37 
2.62 

195 
23.0 
3.48 
3.74 
3.86 
34.6 
824 
22.1 
3.38 
18.5 

12.3 

514 
890 

1360 
198' 
1220 
400 
476 
416 

988 
796 

1020 
520 
536 
752 
1030 
1220 

400 

TSS 
mgll 

31 

8 
41 

36 
<4 
<4 
5 
4 

<4 

147 
34 
<4 
<4 
<4 
35 

613 
20 
<4 
4 

9 

Hydrology Information 

$eL Sal. T. hard , nldlty T. ~I\: 

mlfl mgll mg/l .. 111\.0<1>1 
ca (d) Mg (d) Nil (d) K (d) HC03 C03 504 a cations ~nlons bal. 

8·5 

1560 <5 

521 <5 
1170 <5 

427 
758 
926 

848 
360 
331 
351 

667 
775 

414 
469 
601 

254 

<5 
<5 
<5 

<5 
<5 
<5 
<5 

<5 
<5 
<5 
<5 
<5 

<5 

mgll rng/l mgll mgll .. 111\. .... , -.It"""" mglL mgll meq/l meqjL % dirt. 

297 101 317 69.9 7.2 

204 54.3 93.5 18.7 5.6 
211 116 214 44.3 5.9 

357 
393 
322 

414 
301 
297 
292 

365 
367 
297 
322 
410 

225 

66.5 
92.5 
85.7 

94.1 
56.9 
56.1 

52.4 

75.8 
86.2 
67.0 
63.2 
70.8 

63 .3 
128 
173 

149 
53 .0 
46.4 

53.4 

116 
136 
59.9 
75.6 
103 

59.3 25.6 

8.1 
23.9 
34.5 

33.2 
6.3 
5.3 
6.8 

23.0 
27.9 
6.7 

10.2 
16.4 

7.7 

2.2 
4.3 
5.2 

6.1 
1.7 
1.7 
2.0 

3.6 
5.4 
2.1 
3.3 
3.6 

6.0 

293 

204 
211 

431 
479 
392 

392 
367 
359 
356 

436 
367 
297 
322 
388 

274 

4 

<1 
<1 

2 
<1 
<1 

<1 
<1 
1 

<1 

4 
<1 
<1 
<1 
22 

<1 

1320 29.0 34.4 

360 12 11.4 
980 26 25.5 

122 
335 
710 

530 
95 
72 

105 

343 
467 
108 

165 
295 

68 

6 

13 
24 

20 
4 

3 

12 
17 

10 

12 

7 

8.9 
16.3 
20.1 

18.6 
7.5 
6.9 
7.4 

14.4 

16.8 
8.6 
9.9 
12.8 

5.6 

34.2 

11.9 
25.3 

9.8 
15.2 
21.9 

19.4 
8.1 
7.4 
8.2 

14.8 
17.5 
8.3 

10.1 
14.2 

6.1 

0.2 

·2.3 
0.3 

-4.8 

3.5 
-4.1 

·2.3 
·3.7 
-4.0 

·5.2 

·1.4 
-2.0 
1.6 
·1.2 
-5.2 

-4.7 



Appendix B 

MonitorIng Site 

RSD-l 
RSD-l 
RSD-l 
RSD-l 
RSD-l 
RSD-l 
RSD-l 
RSD-l 
RSD-l 
RSD-l 

Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 
Knob Wash 

Springs 
SP7-1 
SP7-1 
SP7-1 
SP7-1 
SP7-1 
SP7-1 
SP7-1 

Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 
Knob Spring 

DATE 

10/8/2013 
12/19/2013 
12/31/2013 
1/16/2014 
2/11/2014 
2/28/2014 
3/30/2014 
4/5/2014 

4/23/2014 
6/15/2014 

10-Feb-12 
25-Apr-12 
29-Jun-12 
30-Sep-12 
28-Nov-12 
27-Feb-13 
29-Apr-13 
1-0ct-13 

31-Dec-13 
31-Mar-14 

4/24/2014 
6/15/2014 

2/9/2012 
6/29/2012 
9/30/2012 
11/29/2012 

6/6/2013 
10/8/2013 
3/31/2014 

10-Feb-12 
2S-Apr-12 
29-Jun-12 
30-Sep-12 
28-Nov-12 
27-Feb-13 
29-Apr-13 
1-0ct-13 

31-Dec-13 
31-Mar-14 

4/24/2014 
6/15/2014 

I;l~~hlll' Depth T 
Data source SP'rn I'-"~ ... ·e 

pH -sp. Cond. D.O. 0 & Ii Turb. 
S.U. !'S/CIfI mglL mii/L NnJ 

TDS 
mslL 

Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 

Dry 
Dry 
Dry 
Dry 
Dry 

7.62 
Dry 
Dry 
Dry 
Dry 

o 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

1.63 
0.726 
3.49 
1.21 
0.620 
3.46 

0.622 

<O.OS 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

3.9 8.97 

10.1 7.39 
16.9 7.30 
19.0 7.43 
7.2 7.22 

23.4 7.2S 
11.4 7.58 
9.6 7.30 

5.8 8.23 

707 

13S3 
1390 
1489 
1396 
1486 
1443 
1438 

3160 

9.01 <6 12,900 780 

1030 
1040 
1050 
1070 
936 
1030 
1000 

2930 

Hydrology Information 

m Sc~ Sol. T. hard. o<rdll'y T. All< ca (d) Mil (d) Na. (d) K (dl. HeOl CO) SOQ CI cations anions bal. 
mslL ml/ l mg/L mg/l ""'0<1>0 mgll mglL mSll mSlL ~c.au ..,;le.,"" mg/L msll meqfL meq/l % dlff. 

16200 

4 

36 
19 
38 

122 
61 
59 

15 

B-6 

174 

790 
663 
766 
334 
317 
829 
8S6 

2120 

<5 

<15 
<10 
<10 
<5 
<5 
<5 
<5 

<5 

60.0 

457 
444 

<10 
481 
339 
437 
453 

327 

24.1 

150 
97.2 
142 
56.4 

127 
154 
158 

231 

27.6 

101 
102 
100 
46.8 
97.9 
108 
112 

374 

46.2 

20.6 
18.7 
18.4 
4.7 
18.4 
18.3 
16.2 

3.7 

4.5 
3.7 
4.5 
1.5 

3.5 
4.4 
4.3 

195 28.4 

60.0 

457 
444 

445 
481 
339 
437 
453 

327 

<1 

<1 
<1 
<1 
<2 
<1 
<1 
<1 

<1 

26 

391 
405 
380 
422 
420 
410 
390 

163 

11 
12 
10 
11 
10 
10 
9 

1810 61 

5.6 

16.8 
14.2 
16.2 
6.9 
15.5 
17.5 
17.9 

51.5 

6.3 

17.6 
17.6 
17.1 
18.7 
15.8 
17.5 
17.4 

45.9 

-6.3 

-2.2 
-11 

-2.6 
46 
-1.0 
-0.1 
1.4 

S.7 



Appendix 8 

Mo~ltorrng Site 

Coyote 5eep 

Coyote5eep 

Coyote 5eep 

Coyote 5eep 

Coyote Seep 

Coyote 5eep 

Coyote5eep 

Coyote 5eep 

Coyote 5eep 

Coyote 5eep 

Coyote 5eep 

Wells 
Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y·70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y·70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y·70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-70 (PDH7) 

Y-l03 (A6) 

Y-l03 (A6) 

Y-l03 (A6) 

Y-l03 (A6) 

Y-l03 (A6) 

Y-l03 (A6) 

Y-l03 (A6) 

Y-l03 (A6) 

OAT£ 

25-Apr-12 

29-Jun-12 

30-Sep-12 

11/28/2012 

3/16/2013 

4/29/2013 

5/31/2013 

9/30/2013 

12/31/2013 

3/31/2014 

6/18/2014 

6/24/1986 

8/3/1986 

9/2/1986 

10/2/1986 

10/29/1986 

11/20/1986 

12/14/1986 

1/20/1987 

2/9/1987 

9/16/1987 

12/8/1987 

3/17/1988 

9/10/2011 

12/23/2011 

4/25/2012 

7/10/2012 

9/30/2012 

11/27/2012 

2/25/2013 

6/6/2013 

10/1/20B 

12/31/2013 

4/1/2014 

6/18/2014 

8/4/1986 

9/3/1986 

10/15/1986 

11/2/1986 

11/21/1986 

12/14/1986 

1/21/1987 

2/11/1987 

Disch ... " Dep\h T pH Sp. Cond. D.O. 0 & G Turb. TD5 

Data source gpm '_ .... 1 ·C S,U. !-tS/cm mg/l mg/L NnJ mg/l 

Petersen 
Petersen 
Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 
UII 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 

UII 
UII 
UII 
UII 
UII 
UII 

UII 

UII 

1.30 

0.435 

0.605 

0.99 

0.929 

0.530 

0.120 

0.219 

0.469 

1.23 

0.174 

15.5 8.12 

25.7 7.99 

18.4 7.9 

2.3 7.55 

15.2 7.81 

21.4 7.96 

12.2 8.04 

9.7 8.20 

0.2 7.55 

5.2 8.25 

14.7 8.15 

37.60 10.1 7.7 

38.30 11.1 7.85 

38.40 10.6 7.7 

38.20 10.9 7.4 

38.10 10 7.3 

37.90 10.1 7.1 

37 .90 10.2 7 .5 

38.20 10.2 7.6 

38.80 10.7 7.3 

38.50 10.6 7.7 

38.10 10.1 7.1 

37.90 10.7 7.3 

40.25 

39.91 10.5 8.13 

36.56 10.3 7.07 

37.41 10.6 7.03 

38.99 

38.86 10.6 6.99 

38.78 

39.21 11.8 7.08 

40.21 11.3 7.03 

39.59 9.4 7.09 

39.65 11.0 7.01 

39.87 10.5 7.03 

2520 

2960 

2860 

2930 

2160 

2560 

2750 

2130 

2120 

2460 

2320 

1025 

810 

1035 

960 

970 

1000 

875 

990 

985 

1035 

1000 

985 

1375 

3390 

3800 

3470 

2800 

3280 

3230 

3260 

3200 

22.9 B.5 7.15 2465 

31 11 6.85 1845 

30.7 10 6,85 2970 

30.6 8,8 6.85 2825 

25.3 8.3 6.80 2820 

30.4 8.1 6.85 3455 

31 8.5 6.85 3250 

30.9 10.2 6.75 3055 

7,29 <6 22.3 2350 
2760 

2370 

2640 

2040 

2260 

2590 

1910 

2130 

2140 

2200 

578 

546 

576 

1050 

2950 

3740 

3220 

2940 

2840 

2920 

2850 

2910 

Hydrology Information 

TSS Set. SoI. T. hard. acidity T. All< CiI ,{d) Mg {dl Na {dl K Idl HC03 C03 S04 CI cations anions bal. 
mg/l mljL mg/L mg,/L "'t/l-. mg/l mg,/l melt mg/l ms/lo.a>. "';lo."" mg/l mg,/L meq/L meq/L % diff. 

12 

7 

17 

7 

62 

69 

16 

147 

32 

455 

40 

1410 

646 

93 

42 

130 

116 

32 

83 

109 

8-7 

1660 

1950 

1980 

1970 

1510 

1840 

1460 

1620 

1660 

382 

425 

384 

269 

1740 

1730 

1700 

1690 

1600 

1710 

1620 

<5 

<5 

<10 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<10 

<5 

<5 

<5 

<5 

<5 

504 

283 

528 

690 

497 

375 

383 

660 

419 

457 

603 

631 

603 

484 

471 

637 

629 

204 

116 

212 

279 

229 

148 

120 

236 

170 

61 

70 

65 

52.3 

319 

318 

307 

301 

286 

294 

280 

279 

403 

352 

309 

227 

356 

282 

250 

301 

56 

61 

54 

33.6 
230 

228 

226 

228 

215 

236 

224 

37.9 

54.8 

53.3 
43,2 

31,1 

52.3 

42.0 

36.2 

45.4 

89 

79 

69 

200 

271 

277 

274 

240 

240 

250 

248 

5.2 
1,0 

7.5 
7,7 

6.5 

2.2 

6.0 

6 .8 

6.0 

12 

8 
7 

11,9 

10,2 

10.2 

9.6 

8.8 
9.5 

8.2 

8_6 

504 

283 

528 

690 

497 

372 

357 

660 

419 

386 

398 

402 

457 

603 

631 

603 

484 

471 

637 

629 

<2 

<1 

<1 

<2 

<1 

26 

<1 

<1 

<5 

<5 

<5 

<2 

<2 

<2 

<2 

<1 

<1 

<1 

<1 

1140 

1750 
1340 

1190 

1030 

1760 

1210 

1110 

1270 

130 

128 

140 

350 

1480 

1640 

1570 

1630 

1520 

1520 

1540 

20 

22 
29 

23 
18 

22 

22 

24 

24 

8 
11 

8 

9 

47 

53 

53 

59 

58 

58 

58 

34.9 

41.4 

42.1 

41,4 

31.6 

39.0 

31.2 

34.1 

35 .4 

14.4 

47.0 

47.0 

46,5 

44.9 

42.7 

·0,9 

43.4 

34.3 
42.7 

39.2 

39 .2 

31.9 

44.6 

32.9 

36.9 

35.5 

16.3 

44.2 

48.2 

46,2 

45 ,2 

42.7 

46 .0 

46.2 

0.8 
-1.6 

3.5 
2,8 

-0.4 

-6,7 

-2,7 

-4.0 

-0.1 

5.32 

522 

1.36 

-61 

3.1 
-1.3 

0.3 

-0.4 

·0,01 

-0.9 

-3.1 



Appendix B 

Monitorinl Site 

Y-l03IA6) 

Y-l03IA6) 
Y-l03IA6) 

Y-l03IA6) 

Y-l03IA6) 

Y·l03IA6) 

Y·l03IA6) 

Y·l03IA6) 
Y-l03IA6) 

Y-l03IA6) 

Y-l03IA6) 

Y-l03IA6) 
Y-l03IA6) 

Y-l03IA6) 

Y-l03IA6) 

NLP-l 

NLp·l 

NLP-l 

NLp·l 

NLp·l 

NLP-l 

NLP-l 

NLp·2 

NLp·2 

NLP-2 

NLp·2 

NLP-2 

NLP-2 

NLP-2 

NLP-2 

NLP-2 

NLp·2 

NLP-3 

NLP-3 

NLp·3 

NLP-3 

NLp·3 

NLp·3 

NLP-3 

NLP-4 

NLP·4 

NLP-4 

NLp·4 

DbchOllo. Depth T 
DATE Oata..source gpm ~""'-'If I ·C 

pH 
S.U. 

Sp. Cond. D.O. 0 & G "flub. 
llS/cm mal l mg/l mu 

9/16/1987 

12/8/1987 
3/17/1988 

3/31/2012 

4/25/2012 

7/10/2012 

9/30/2012 

11/28/2012 

2/25/2013 

4/29/2013 

6/5/2013 

9/30/2013 
12/31/2013 

4/1/2014 

6/18/2014 

11/28/2012 

2/25/2013 

6/6/2013 

10/1/2013 

12/31/2013 
4/1/2014 

6/18/2014 

UII 

UII 

UII 

Petersen 

Petersen 

Petersen 
Petersen 
Petersen 

Petersen 

Petersen 
Petersen 
Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

11/28/2012 Petersen 
2/25/2013 Petersen 
4/29/2013 Petersen 
5/31/2013 Petersen 
6/6/2013 Petersen 
10/1/2013 Petersen 

12/31/2013 Petersen 
4/1/2014 Petersen 

4/24/2014 Petersen 
6/18/2014 Petersen 

2/25/2013 

2/28/2013 
6/6/2013 

10/1/2013 
12/31/2013 

4/1/2014 
6/18/2014 

2/25/2013 
2/28/2013 

6/6/2013 
10/1/2013 

Petersen 

Petersen 
Petersen 
Petersen 
Petersen 
Petersen 
Petersen 

Petersen 

Petersen 
Petersen 
Petersen 

30.84 10.3 6.45 

30.52 8.9 6.60 

30.33 9.8 6.70 

29.99 

30.16 10.0 6.97 

30.81 10.0 7.03 

30.83 

30.50 10.1 6.90 
30.16 

30.53 
30.81 10.3 7.09 

31.32 9.8 6.96 

30.73 9.8 7.03 
30.99 9.7 6.96 

31.44 10.0 6.98 

13.39 12.0 7.34 

13.36 
13.41 12.5 7.23 

14.38 11.1 7.22 

14.73 6.5 7.17 
14.79 

11.74 14.0 6.97 

4410 

3785 

3830 

3760 

3740 

3690 

3460 

3080 

3690 
2790 

3030 

3130 

3190 

3030 

3130 

3290 

15.59 12.5 7.36 3900 

15.28 
14.94 

15.17 
15.54 15.1 7.16 3980 
16.22 14.2 7.23 3910 

16.04 7.2 7.39 3830 

15.80 

15.67 
16.01 10.0 7.20 3750 

27.86 

27.88 8.4 7.25 

28.03 21.3 7.18 
28.25 16.6 7.22 
28.25 6.9 7.19 

28.29 
28.45 17.6 7.23 

3.57 
3.61 3.1 7.15 

4.25 13.6 7.11 

4.27 15.4 7.02 

1526 
1782 

1584 
1665 

1713 

2090 

2270 
2240 

.' 

TDS 
mg/l 

3980 

3156 

3420 

3560 

3560 

3630 

3240 

2850 

3120 

2570 

2800 

3020 

2840 

2670 
2700 

2950 

m ­
mill 

10700 

179 

1040 

170 

49 

130 
22 

270 

104 

2680 

1090 

4210 

1510 

3610 216 

8740 7720 

3130 3050 

3670 5250 

3170 1000 

1090 
1200 
1080 

1090 

1110 

1700 
1480 

1730 

28300 

6100 
2600 

15500 

477 

7790 
3080 

668 

Set_ Sol T. hard. oddity 

ml/l mg/L mill 

3543 

2802 

2600 

2580 

2660 

2580 

2510 

2200 
2490 

2020 

2030 

2080 

1960 
1900 

2120 

2130 

2100 

2010 

829 

944 
677 

956 

1340 

1260 

1330 

<5 

<10 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

B-8 

Hydrology Information 

T. Aile Ca Id) Mg Id) N3 (dJ K (d) He03 C03 504 CI catlons anIons bar. 
ml!iLc>co, mg/l mg/l mg/l mgjl mg/lOo"" mIIIL""", mg/l mg/L meq/l meq/l "diff. 

743 

798 

770 

741 

589 
741 

693 

611 

809 

617 
617 

594 

792 
463 

544 

860 

589 
699 
526 

638 
276 

531 

384 

286 

243 

316 

344 

328 

324 

286 

315 
263 

292 

297 

271 
267 

249 

241 
240 

223 

139 
172 
65.1 
170 

207 

198 
202 

630 
509 

486 

435 

438 

427 

413 

362 

414 

331 

316 

326 

312 

300 

364 

371 
364 

354 

117 

125 
125 
129 

201 

187 
200 

40 
37 

10 

23.0 
25 ,0 

24.1 

22.9 
24.1 

22.7 
24,2 

46.2 

49.1 
49.3 

57.7 

227 

223 

228 

215 

21.1 

21.3 
23.1 
24.6 

33.2 

28.9 

34.4 

11 

10 
8 

14.6 

16.3 

15.7 

14.7 

13.4 

14.2 
11.8 

5.1 

4 .6 
5.0 

4 .6 

6.1 

5.0 

5.5 

4 .9 

8.6 

7.7 
8.3 

8.3 

5.5 
6.0 
7.0 

788 

704 
735 

743 
798 

770 

741 

589 

741 

693 

611 

809 

617 
617 

594 

792 
463 

544 

860 

589 
699 
526 

638 

276 
531 

<5 

<5 

<5 

<2 

<2 

<2 

<1 

<1 

<1 

<1 

<2 

<1 

<1 
<1 

<2 

<1 
<1 

<1 

<1 

<1 
<1 
<1 

<1 

<1 
<1 

2551 

1978 
2058 

1890 

1890 

1910 

1860 
1520 

1800 
1470 

1460 

1610 

1560 
1560 

14 

14 

15 

8 

8 

10 
11 

10 

11 

34 

39 

39 

40 

53.1 

54.8 

53.0 

51.7 
45.4 

51.1 

41.7 

43.1 

46.3 

41.5 

40.6 

1730 134 52.8 

1950 149 54.9 

1930 147 52.0 

1940 148 49.7 

<1 

380 
386 
410 

850 

817 
910 

<1 

5 

6 

14 
14 

18 

17.7 

21.5 
14.8 
20.4 

28.5 
26.7 

28.2 

54.4 

55.5 

55.3 

53.7 
43.7 

52.5 

44.7 

43.5 

50.7 

45.9 
45.9 

51.6 

60.6 
53 ,6 

55 ,4 

17.2 

19.8 
16.8 
19.2 

30.8 
22.9 

30.1 

2.24 

1.69 
4.42 

·1.2 
-0.7 

·2.2 

-2.0 

1.9 
-1.3 

·3.5 

-0.5 

·4.6 

·5.0 

·7.1 

1.1 

·4.9 

·1.5 

·5.4 

1.4 

4.1 

·6.4 
3.0 

-4.0 

7.6 

·3.2 



Appendix 8 

Monitoring Site 

NLP-4 

NLP-4 

NLP-4 

NLP-5 

NLP-5 

NLP-5 

NLP-5 

NLP-5 

NLP-5 

NLP-5 

NLP-6 

NLP-6 

NLP-6 

NLP-6 

NLP-6 

NLP-7 

NLP-7 

NLP-7 

NLP-7 

NLP-7 

NLP-7 

NLP-7 

NLP-8 

NLP-8 

NLP-8 

NLP-8 

NLP-8 

NLP-8 

NLP-8 

NLP-8 

NLP-9 

NLP-9 

NLP-9 

NLP-9 

NLP-9 

NLP-9 

NLP-I0 

NLP-I0 

NLP-I0 

NLP-I0 

Dlscho" . Dept" T 
DATE Data source gpm ...... "", ' C 

pH 
S.,U. 

Sp. Conit D.O. 0 '& G Turb. 
s6ftm mglL mgil NTU 

12/31/2013 Petersen 
4/1/2014 Petersen 
6/18/2014 Petersen 

2/25/ 2013 Petersen 

2/28/2013 Petersen 
6/ 6/2013 Petersen 

10/1/2013 Petersen 
1/1/2014 Petersen 
4/1/2014 Petersen 
6/ 18/2014 Petersen 

2/25/2013 Petersen 
2/ 28/2013 Petersen 
4/5/2014 Petersen 

4/24/2014 Petersen 
6/18/2014 Peterse n 

2/25/2013 Petersen 
2/28/2013 Petersen 
6/6/2013 Petersen 

10/1/2013 Petersen 
1/1/2014 Petersen 
4/1/2014 Petersen 

6/18/2014 Petersen 

2/25/2013 
2/28/2013 
6/6/2013 

10/1/2013 
1/1/2014 
4/1/2014 

4/24/2014 
6/18/2014 

2/25/2013 
2/26/2013 
10/8/2013 
1/ 1/2014 
4/1/2014 
6/18/2014 

12/31/2013 
4/1/2014 

4/24/2014 
6/18/2014 

Petersen 
Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 
Petersen 

Petersen 

Petersen 
Petersen 
Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 
Petersen 

3.56 3.6 7.24 2200 
3.78 
4.54 14.0 7.00 1932 

5.52 
5.58 5.6 7.52 
7.18 15.1 7.59 
6.98 14.2 7.62 
5.65 6.6 7.33 
6.17 
7.37 19.9 7.87 

16.90 
16.96 10.8 7.21 
17.54 5.2 7,59 
17.65 
17.80 19.7 6.98 

19.67 
19.86 10.9 7.72 
20.49 12.8 7.73 
20.62 8.9 7.74 
21.81 8.6 7.35 
22.40 
22.86 10.7 7.46 

13.05 

13.12 10.2 7.03 
14.01 12.8 7.00 
14.96 9.8 7.13 
14.97 
13.85 
13.62 

13.76 14.9 6.97 

20.93 
21.02 7.3 7.37 
22.19 13.7 7.75 
22.70 
23.13 

Dry 

23.96 6.7 7.36 
23.89 
23.97 8.6 7.26 
24.23 10.9 7.29 

2070 
2390 
2080 
2130 

1627 

3010 
2750 

2740 

1894 

2040 
1946 
1796 

1787 

8730 
8140 
6790 

4630 

5510 
5810 

4320 

4290 
4050 

Tt>S 
mBlt. 

TSS 
",gil 

1750 6690 

1520 2530 

1820 3010 
1950 392 
1810 540 
1800 222 

1140 551 

2380 21500 

2020 72500 
1120 30300 
1250 18800 
1140 7980 

1050 3470 

9250 476 
7740 17000 
6190 1370 

4060 890 

4990 135 
4720 294 

3150 325000 

3750 7160 
3560 1970 

Hydrology Information 

Sol . Sol T. han!. KJdlty 1;.... ca (d) Mg (d} Na (d) K (4) He03 CD3 504 CI ~iJtlons anions b.al. 
ml/l mgfl mgll .. o/l<>a>I mgll mgll mgll. mgll '"Ci\o"" oOIJlO<lll mgll Ingll. m~l meciIL % diff. 

1350 

1250 
1400 
1270 
1380 

2010 

920 
936 
961 
929 

5430 
4580 
4080 

2600 
2880 

2400 

2800 

<5 

<5 
<5 
<5 
<5 

<5 

<5 
<5 
<5 
<5 

<5 
<5 
<5 

<5 
<5 

<5 

<5 

476 204 

503 203 
529 224 
490 207 
392 226 

609 359 

742 75.0 
1560 89.5 
2320 86.5 
657 96.5 

840 
808 
571 

440 
462 

814 

696 

508 
475 
466 

259 
278 

309 

320 

204 

180 
204 
184 
199 

270 

178 
173 
181 
167 

1010 
825 
708 

474 
531 

396 

486 

36.1 5.4 

29.0 4 .1 
26.6 4.5 
26.9 5.4 
29.6 4.7 

21.7 5.8 

139 3.3 
87.3 3.4 
116 3.4 
68.8 3.9 

572 16.3 
450 14.9 
360 18.1 

407 
425 

194 

202 

7.7 

8.1 

9.6 

6.4 

476 

503 
529 
490 
392 

609 

742 
1560 
2320 
647 

840 
808 
571 

440 
462 

814 

696 

<1 

<1 
<1 
<1 
<1 

<1 

<1 
<1 
<1 
18 

<1 
<1 
<1 

<1 
<1 

<1 

<1 

830 18 

910 17 
1030 14 
960 14 
940 17 

1400 8 

21 <1 
476 36 
470 34 
339 37 

28.7 

26.3 
29.6 
26.8 
29.1 

41.2 

24.4 
27.0 
24.3 
21.6 

4510 1000 134 
4220 775 118 
3310 530 97.6 

2570 360 
2830 443 

2060 134 

2120 133 

69,8 
76.2 

56.7 

64.9 

27.3 

29.4 
32.3 
30.2 
27.9 

41.5 

15.3 
42.0 
26 ,6 

20.9 

139 
126 
95.2 

72.4 

80.6 

62.9 

61.7 

2.5 

-5.6 

-4.5 

-5.9 

2.1 

-0.4 

23 
-22 
-4.4 

1.8 

-1.8 
-3.2 
1.3 

-1.8 
-2.8 

-5.1 

2.5 

8-9 



Appendix B Hydrology Information 

OlKhar; . Depth T ,Pti 5p. Cond. D.O. 'O '"& G TUrb. . OS TSS Set. SOl. T. /Hlfd. _Iv r; All Q (d) ~g@ Na {4J KId) Hem COl 504 a cort"'n. anions bal.. 
MonitorTng Site DAlE - Dorta source. spm (fwI1I;.-S- ·C S.U. Ps/CR) mg/L .:ig'/L tmJ mg/l mg{L ,milL !Tl8/l mg/L .. o/l-~ mg/L mg/L mg/L mg/L .. 1I/lc.a>1 ooo/lCiau mg/L 'mgtl meq/L meq/L %diff. 

NLP-ll 12/22/2013 Petersen Dry 
NLP-ll 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 6.1 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 16.94 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 0.05 7.1 7.16 7730 7040 7590 3110 <5 667 301 572 935 13.4 667 <1 4380 186 103 110 -3.1 
NLP-13 4/1/2014 Petersen -0.1 
NLP-13 4/24/ 2014 Petersen -0.1 8.4 7.29 7530 7500 694 3530 <5 690 355 641 1000 15.8 690 <1 4270 176 114 108 3.1 
NLP-13 6/18/2014 Petersen 1.19 12.1 7.05 7510 6970 30 

• Laboratory error suspected by lab personnel 

B-l0 
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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 (UII). 

Trace metals 

Manno"n .. stte Date 

AI{41 
Oilta SQu're. mtfL 

~ I rt) 
mall 

AsTdl 
mwl 

A.(I) 

msll 
D(d) 

mall 
D(f) 

msll 
at (d) 

mEll 
Cd Id) 

malt 
o (d) 

mEll 
a. IdJ 
mall 

Fe (dl 
mill 

Fe ! t) 
mall 

Pb (d) 
mlllL 

Pb lt) 

"'11ft 
1I, ld) 
mall 

Mo (d) 

mall 
Mn III M. (d) IIl(d) 50 (d l 50 III 
mill mill ",IIfL mill lualLJ 

~n Idl 
mllf\. 

Surface Waters 
SW·l 
SW·l 
SW·l 
SW·l 
SW·l 
SW·l 
SW·l 

SW·l 
SW·l 
SW·l 
SW·l 

SW· l 
SW·l 
SW·l 
SW·l 
SW·l 

SW· l 
SW· l 
SW· l 
SW·l 
SW·l 
SW·l 
SW·l 
SW·l 
SW·l 
SW· l 
SW·1 

SW·1 
SW·l 

SW·1 
SW·1 

SW·l 
SW·l 

SW·1 
SW·1 

SW·l 
SW·l 
SW·l 
SW·l 

SW·1A 
SW·1A 
SW·1A 

SW·1A 
SW·1A 

6/23/1986 
8/7/1986 

8/28/1986 
9/28/ 1986 

10/24/1986 
11/12/1986 
12/4/1986 
4/16/1987 
5/12/1987 
6/4/1987 
7/1/1987 

8/3/1987 
9/4/ 1987 

10/26/1987 
11/13/1987 
12/8/1987 

1/15/1988 
2/20/1988 
3/17/1988 
5/27/2005 
9/25/2005 
11/3/2005 
3/31/2006 
5/30/2006 
9/7/2006 

12/30/2006 

3/29/ 2007 
6/22/2007 
9/29/2007 
12/30/ 2007 
6/18/2008 

8/21/2008 

5/26/ 2009 

9/29/2009 

11/16/2009 

12/22/2011 

7/11/2012 

9/30/2012 

3/31/2014 

2/10/2012 

3/31/2012 

6/29/2012 
7/11/2012 

9/30/2012 

un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 

PetefSen 

Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 

Petersen 
Petersen 

Petersen 
'Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 
Pl!tersen 

Petersen 

e~ 

eS 
eS 
em 
em 
em 
eS 
em 
em 
eS 
eS 
em 
em 
eS 

<0.05 

<0.05 

<0.05 

0.17 

0.28 

0.07 

0.1 

<0.001 0.09 0.04 

eO.001 0.03 0.15 

<0.001 <0.02 0.15 

< .01 0.07 0.179 

< .01 0.09 0.073 

< .01 0.08 0.12 
e .01 0.04 0.145 
< 01 0.1 0.043 

< .01 0.1 0.055 

e .01 0.02 0.199 
e ,01 0.08 0.12 

< .01 0.1 0.016 

e .01 0.09 0.116 

e 01 0.02 0,191 

< .01 0.1 0.066 

e .01 0.08 0.054 

< .01 0.11 0.09 

<0.05 <0.05 0.08 0,08 0.106 

<0.05 <0.05 0.05 <0.05 0.105 

< .001 < .001 < .01 
< .001 < .001 0.01 

< .001 < .001 < .01 

< .001 < .001 < .01 

< ,001 < .001 < .01 

< .001 < .001 < .01 

< .001 < .001 < .01 

< .001 < .001 < .01 

< .001 < .001 < .01 

< .001 < .001 < .01 

< .001 < .001 < .01 

< .001 < .001 0 .01 

< .001 < .001 0 .01 

< .001 < .001 0.01 

<0.005 <0.005 <;0.005 

<0 005 <0.005 <0.005 

eS 
eS 
eS 
eS 
eS 
eS 
eS 
eS 
em 
eS 
em 
em 
em 
eS 

<0.02 

<0.02 

0.27 

1.8 

2,89 

0,77 
< .05 

4.63 
0,47 

0.52 

0 .79 

0.56 

0.64 

0.4 

0.19 
0.72 
0.45 

0.56 

0.63 

0.18 

0.42 

<0,05 04 <0.05 <0.05 <0.05 <0.05 0.224 <0.005 <0.005 <0.005 <0 02 101 

<0 ,05 <0.05 0.05 <0.05 0.08 0.06 0.254 <0.005 <0.005 <0.005 0.02 0.34 

<O.OS <0 05 <005 <0.05 0.14 0.13 0.083 <0 005 <0.005 <0.005 <0.02 0.31 

0.38 

<0.05 <0.05 <0.05 <0.05 OLIO 010 0.136 <0.005 <0.005 <0.005 <0.02 0.63 

em 
em 
<.01 

em 
em 
em 
en 
em 
em 
em 
em 
em 
<.01 
em 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.0002 

<0.0002 

<0.0002 

0.0002 

<0.0002 

0.005 
0,043 
0011 

0.007 
0.002 

0.009 

0.012 

0.061 

0.033 

0.04 
0,007 
0.006 

0.033 

0 .021 

0005 

0.009 

003 

0.06 

0.06 

0.034 

< .002 

0.071 
0.026 
0.016 

0.025 

0,067 
0.038 

0.045 
0.012 
0,029 

0.038 

0.024 

0.008 
0.011 

0.018 

<0.02 <0.02 <0.0002 0.013 0.044 

0.02 <0.02 <0.0002 <0.005 0.031 

<0.02 <0.02 <0.0002 <0.005 0.009 

0010 

eO,02 eO.02 0.0002 0.009 0.029 

8-11 

< .005 < 001 < .02 
< 005 < .001 < .02 
< .005 0002 

e .005 0.001 
< .005 0.001 < .02 

< .005 < .001 < .02 

< .005 < 1001 < .02 

< .005 0,002 < .02 

< .005 0.001 < .02 

< 005 < .001 < .02 

< 005 < .001 < .02 
< .005 < . 001 < .02 

< .005 < .001 < .02 

< 005 0.002 < .02 

<0.01 <0.005 0.02 

<0.01 <0 005 0.17 

<0.01 <0.005 a 02 

<0.01 <0.005 0.03 

<0 ,01 <0.005 0.02 

eo.ol eO.005 0.02 

<0.001 

<0.002 

<0001 

0.005 
< .004 
< 004 

e .004 

< .004 

< .004 

< .004 

< .004 
0.004 

0 ,008 

0013 
< .004 

0.009 

< .004 

<0.02 <0 01 

0.15 <0.01 

002 

0.03 

0.02 

0.02 

<0 01 

<0.01 
<001 

<0.01 

Hydrology Information 

Nutrients 

rHO U03 H02 
msll. m;ll mllfl mall 

e~ 

U 

e~ 

e~ 

e~ 

e~ 

e~ 

e~ 

e~ 

e~ 

e~ 

e~ 

e~ 

e~ 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

eO.2 

0,4 0.58 0.01 

0.2 0.2 <0.02 

0.2 0.2 <0 .01 

0.2 
0.21 < .05 < .05 

0.15 
0.2 0.06 < .05 

0.32 < .05 < .05 

0.33 < .05 < .05 

0.16 

0.51 < .05 < .05 

0.27 < .05 < .05 

0.33 

0.17 
0.24 < . 05 < .05 

0.2 < 05 < .05 

024 < as < ,as 

02 <0.1 <0.1 

0.2 

02 <01 <0.1 

0.2 <0.1 <0.1 

0.2 

0.3 <0.1 <0.1 

N02+N03 

"I11l H 

< .02 

0.11 

2.17 
2.04 

<; .05 

< .05 

<0.1 

<0.1 

T·P 0 ,1'04 
mill ,nwL 

< .05 

< .05 
< .Os 

< .05 

em 
em 
em 
em 
em 
em 
em 
em 

<0.01 

om 

005 

0.02 
002 

<0.01 

<' .05 

< ~OS 

< .05 

< .05 

< .05 

< .05 

< .05 

< .05 

< .OS 
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Monltorma Site 

SW-lA 
SW-lA 
SW-lA 

SW-lA 
SW-lA 
SW-lA 

SW-lA 
SW-lA 

SW-3 
SW-3 
SW-3 
SW-3 
SW-3 

SW-3 
SW-3 

SW-3 
SW-3 
SW-3 
SW-3 
SW-3 

SW-3 
SW-3 
SW-3 

SW-3 
SW-3 

SW-3 
SW-3 

SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 

SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 

SW-3 
SW-3 
SW-3 
SW-3 
SW-3 
SW-3 

Dlte 

11/29/2012 
3/16/2013 

4/29/2013 
6/6/2013 

9/30/ 2013 

12/31/2013 
3/ 31/2014 
4/24/2014 

6/23/1986 

8/9/1986 
8/31/ 1986 
9/16/ 1986 
10/26/ 1986 

11/15/1986 
11/18/1986 
12/3/1986 
1/24/1987 
2/19/1987 
3/11/1987 

4/9/1987 
S/ll/1987 
6/4/1987 
7/1/1987 

8/3/1987 
9/4/1987 

10/26/1987 
11/13/1987 

12/16/1987 
1/9/1988 
2/20/1988 

3/17/1988 
5/27/2005 
9/25/2005 

11/3/2005 
3/31/2006 
5/30/2006 
9/7/2006 

12/21/2006 
3/29/2007 
6/22/2007 

9/29/2007 
12/30/2007 

3/22/2008 
6/18/2008 
8/21/2008 
3/19/2009 
5/25/2009 
9/29/2009 

11/16/2009 

5/13/2010 
9/27/2010 
12/7/2010 
3/26/2011 
6/112011 

Alld) 
Dau source ",all 

Petersen 
Petersen 

Petersen 
Petersen 
Petersen 

Petersen 
Petersen 
Petersen 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

Uil 

un 
Uil 

Uil 

Petersen 
Petersen 
Petersen 
Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 
Petersen 

Petersen 
Petersen 

<0.05 
<0.05 

<0.05 
0.06 
<0.05 

<0.05 

<m 
<m 
<m 
O~ 

<S 
<S 
<S 
<S 
<m 
<m 
<m 
<m 
<m 
<S 
<S 
<m 
<m 

AlII) 
mall 

0.07 
0,5 

<0 .05 

<0.05 

0.2 
<0,05 

<0.05 

<0 .05 

1.97 
1,93 

0.37 

<0.05 

<005 

0.45 

3.05 

~(d) 

mall 
As et) 
"'ill 

8 {d] 8 Ii) 
",&ll m&lt 

Sa (d) 

mall 
Cd td) 
mall 

Crld) 
mall 

CU (d) 
mall 

<0.05 
<0.05 

<0.05 <0.06 <0.05 0.227 <0.005 <0.005 <0.005 
<0.05 <0.05 <0.05 0.171 <0.005 <0.005 <0 ,005 

<0.05 

<0.05 

<0.05 

<0 ,05 

<0.05 0.06 0.07 0.153 <0.005 <0.005 <0.005 

<0.05 0.10 <0.05 0 .105 <0.005 <0.005 <0 005 

<0.05 <0.05 <0.05 0 .186 <0.005 <0.005 <0.005 

0.05 0.05 <0.05 0.120 <0.005 <0.005 <0 005 

0.001 0.08 

0.001 0.1 

0.002 0.08 
<0.001 0.04 

0.001 0.05 

<0.001 0.02 

<0.001 0.08 

<0.001 <0 .01 

0.004 <0.02 
< .01 0.05 

< .01 0.02 

< .01 0.08 

< .01 0.04 

< .01 0.1 

< .01 0.09 

< .01 0.03 

< .01 0.07 

< .01 0.09 

< .01 0.08 

< .01 0.03 

< .01 0.04 

< .01 0.09 

< .01 0.05 

< .01 0.04 

< .01 0.12 
< .01 0.09 

0.06 
0.05 
0.1 
0.02 

0.03 
0.07 

0.06 
0.05 
0.1 
0.03 
0.04 
0.08 

0.17 < .001 < .001 

0.01 < .001 < .001 

0.096 < .001 < .001 

0.143 < .001 < .001 

0 ,059 < .001 < .001 

0 .028 < .001 < .001 

0.202 < .001 < .001 

0.091 < .001 < .001 

0.048 < .001 < .001 

0.085 < .001 < .001 

0.153 < .001 < .001 

0.054 < .001 < .001 

0.053 < .001 < .001 

0.057 < .001 < .001 

0.104 < .001 < .001 

0.07 < .001 < .001 

0.032 < .001 0.001 

<M 
< M 
eM 

< M 
< M 
<M 
< M 
< M 
< M 
< M 
<M 
< M 
0~1 

OM 
< M 
L01 
L~ 

Fo(d) 
mall 

Fe (I) 

m&ll 

<0.02 0.15 

<0.02 0.64 

0.30 
<0.02 0.19 

0.02 <0.02 

<002 0.42 
<0,02 0.16 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

0.04 
< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< .03 

< 02 

0.26 

0.37 

0.09 

56.30 
10.15 

4 ,55 

0.1 

0.2 

5 

56.8 
0.4 

2.43 
0.24 

0 .2 
0.46 
0.23 
0.13 
0.06 
0.64 

46.22 
0.12 
0.19 
023 

0.15 
< .05 

0,09 

0.13 
< .05 

1.03 
1.58 
4.72 

Pb ld) 
mall 

<0.02 

<0.02 

<0.02 

0.02 

<0.02 

<0.02 

<~ 

<M 
<M 
< M 
<~ 

< M 
< M 
<.01 

< M 
< M 
< M 
<.01 

<M 
<M 
<M 
<.01 

< M 

6-12 

Ph(.) 
mill 

Ha ld) 
mall 

Mn (d) Mn (I) Mo (d) HI (d) ~ (d] s., (I) 
mall m.aIl mall m&ll m.aIl (JJ&llJ 

ZA (d) 

mall 

<0.02 <0.0002 0.005 0.009 

<0.02 <0.0002 <0.005 0.024 

<0.01 <0.005 0,02 

<0.01 <0 .005 <0.02 

<0.02 
0 .03 

<0.01 

<0.01 

0.016 
<0.02 <0.0002 <0.005 0.006 

<0.02 <0.0002 0.006 <0.005 

<0.01 <0.005 ,02 

<0.01 <0.005 <Oj02 

<0,01 <0.005 0 07 
<0,01 <0 ,005 0.17 

0.02 
0 .03 

0 .06 
0.15 

<0.01 

<001 

<0.01 

<0,01 

<0.02 <0.0002 0.007 0.016 
<002 <0,0002 0 005 0,008 

<0.02 

<O~02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 <0.0002 

<0 .02 <0.0002 

<0.02 <0.0002 

< .002 

< .002 

0_008 

0.01 
0.002 
< .002 

0011 

0044 
0.004 
0.007 
0.006 

< .002 

< .002 

0.006 
0.004 

< .002 

< ~002 

0_002 

0.012 
< .002 

0.006 

0.017 
0013 

0.023 

0.01 0.002 

0.01 0.002 

1.01 <0.001 
0.15 0.001 

0.06 <0.001 

0.01 0.001 

0.01 <0 ,001 

008 <0.001 

0.71 <0.001 
0.033 < .005 0 001 < .02 < 004 

< .005 < ,001 < .02 < .004 

< .005 0.001 < .004 

0.049 < .005 0.001 0 008 
0.011 < .005 0.002 < .02 0.006 

< .002 < ,ODS < .001 < .02 < .004 

0.021 < .005 < .001 < .02 < .004 

0.051 < .005 0.002 < 02 < .004 

0.004 < .005 0.001 < .02 0.028 
0.012 < 005 < .001 < .02 0.01 

0.019 < .005 < .001 < +02 < .004 

0.618 < .OOS 0.001 < ,02 < .004 

0 ,003 < .005 < .001 < .02 < .004 

0.009 < .005 < .001 < .02 <.004 

0.019 < .005 0.001 < .02 < .004 
0.002 < .005 0.002 < .02 < .004 

0.004 < .005 0.002 < .02 < .004 

0.002 < .02 < 100. 

0.016 < .02 < 20. 

< .002 < 02 < 20. 

0.034 < .02 < 20 . 

0.127 < .02 < 20 . 

0.082 006 60 
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"H3 F N03 N02 
m&llo mall mall mill 

<0.2 

<0 .2 

<0.2 

<0.2 

<0.2 

<0.2 

0.2 
0_2 

0,3 
0.3 
0,2 
0,2 

<0 02 0 2 118 <0.02 

<0.02 0.2 <0.02 

0.05 0.3 0.08 <0 02 
0.02 0.3 0.26 <0.02 

0.09 0.3 0.05 <0.02 

<0 02 1.1 0.38 <0 01 

0.02 0.4 0 .30 0 ,01 

0.04 0 .2 0 ,22 <001 

0.1 0.2 0.12 <0.01 
<.1 0.19 

0.2 0.21 < .05 < .05 

<.1 0.07 
0.1 0.2 0.06 < .05 

<.1 0 ,3 <.05 <.05 

<.1 0..27 < .05 < .05 

< .1 0.18 0.1 < .05 

< .1 0.43 < .05 < ,05 

<.1 0.22 < .05 < .05 

<.1 0.33 

<.1 0.18 

<.1 0.29 

< .1 0.19 < .05 < .OS 

< .1 0 .16 < .05 < .05 

<.1 0,35 

< .1 0.22 < .05 < .05 

0.1 0.15 < .05 < .05 

HOhNO) 

mall N 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

< .02 

2.92 
2.41 
169 

< .05 

< .OS 

1.36 

T-P O·P04 
.,tll mall 

<0.01 

<0.05 

0.01 
<0.01 

0 .02 
<0.01 

0.05 
< ,OS 

< 05 

< ,OS 

< .05 

< .05 

< ,OS 

< ,OS 

0.11 
< .05 

< ,OS 

0.18 

<:: ,OS 

< .05 

< .05 

< .05 
<-.05 

<.05 

<,05 

..( .OS 

c .05 

<:: .05 

<:: 105 

< .05 

< ,05 

< .05 
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Monhorlnl She 

SW-] 

SW-] 

SW-] 

SW-] 

SW-] 

SW-3 

SW-] 

SW-] 
SW-] 

SW-] 

SW-3 

SW-3 

SW-3 

SW-3 

SW-3 
SW-3 

SW-ll 

SW-11 

SW-ll 

SW-ll 

SW-ll 

SW-11 

SW-ll 

SW-ll 

SW-ll 

SW-l1 

SW-l1 

SW-U 

SW-ll 

SW-11 

SW-11 

SW-11 

SW-ll 

SW-ll 

SW-11 

SW-11 

SW-11 

SW-11 

SW-11 

SW-11 

SW-l1 

SW-ll 

SW-l1 

SW-11 

SW-ll 

SW-ll 

Kanab at C.R . 
Kanab at C.R . 
Ka na b at CR. 
Kanab at C.R. 
Kanab at C.R. 
Kanab at C.R. 

Kanab at C.R. 
Kanab at C R. 

Date 
A1ld 

Data source tnVL 
AlIt] 
mall 

As/d) 

mill 
As /I) 

mill 
Bldl B It I 
mR/l "lIIl 

Bo Idl 
.. fll 

Cd /d) 
mill 

Cr (d) 

mllll 
Cu Id) 
",ill 

Fe ld) 
mJll 

Fe ") 
mR/l 

9/10/2011 Petersen 
12/21/2011 Petersen 
3/31/2012 Petersen 
4/24/2012 Petersen 

6/21/2012 Petersen 
7/11/2012 Petersen 
9/28/2012 Petersen 

11/29/2012 Petersen 
12/12/2012 Petersen 

3/14/2013 Petersen 
4/29/2013 Petersen 
5/31/2013 Petersen 
9/ 30/2013 Petersen 

12/22/2013 Petersen 
3/31/2014 Petersen 
6/16/2014 Petersen 

8/21/2008 

12/23/2011 

2/9/2012 
3/20/2012 

4/24/2012 

S/8/2012 

S/20/2012 

6/29/2012 

7/10/2012 

9/30/2012 

11/29/ 2012 

2/26/2013 

3/14/2013 

3/16/2013 

4/29/2013 

5/31/2013 

6/6/2013 

9/24/2013 

9/30/2013 

11/13/2013 

12/19/2013 

12/22/2013 

1/16/2014 

2/11/2014 

2/28/2014 

3/28/2014 

3/31/2014 

4/5/2014 

4/24/ 2014 

6/ 15/2014 

Petersen 
Petersen 
Petersen 

Petersen 

Petersen 
Petersen 
Petersen 

Petersen 

Petersen 
Petersen 

Petersen 

Petersen 

Pet~rsen 

P~t~rs~n 

P~t~rs~n 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

2/10/2012 Petersen 

3/31/2012 Petersen 

6/29/2012 Petersen 

7/11/2012 Petersen 

9/30/2012 Petersen 

11/29/2012 Petersen 

2/27/2013 Petersen 

3/16/2013 Petersen 

<0.05 <0.05 <0.05 <0,05 0.11 0.11 0.035 <0.005 <0.005 <0.005 0.02 0.06 

0.05 

<0 os 

<0.05 

<0 05 

<0.05 

0.2 

0.1 

0.2 

0.1 

03 

< .05 0.1 < 02 0.16 

0.06 0.05 < .02 0_17 

0.06 0.08 < 02 0.26 

0.1 0.09 002 0.24 
0_32 

o 09 0_09 < .02 0.13 

<0.05 <0.05 <0 .02 0.07 

< .05 0.05 < .02 0.46 

0 .17 

0.09 0_11 <0.02 041 

<0.05 <0.05 <0.02 0 .21 

0.06 0.05 <0.02 0.86 

0.17 

<0.05 <0.05 0.07 0.07 0.027 <0.005 <0.005 <0.005 0.06 0.34 

0.05 <0.05 0.07 0.07 0.026 <0 005 <0.005 <0.005 <0 DOS 0.16 

<0.05 <0.05 0.11 0.14 0.025 <0.005 <0.005 <0.005 <0.02 0.27 

<0.05 <0.05 0,05 <0 .05 a 025 <0.005 <0.005 <0.005 0 .07 0.20 

0.05 <0.05 <0.05 <0.05 0.03 <0.005 0.010 <0.005 <0.02 0.51 

<0 as <0.3 <0.05 <0 os <0.05 <0.05 0.191 <0.005 <0.005 <0 ODS <0.02 0,69 

<0.05 <0.05 <0.05 <0 os 0.10 0.07 0.221 <0,005 <0.005 <0.005 <0.02 0 .15 

<0.05 <0.05 <O.OS <0.05 0.09 0.11 0.033 <0.005 <0.005 <0.005 <0.02 0.05 

0.10 

<0.05 <0.05 <0 05 <0.05 0.09 0.09 0.073 <0,005 <0.005 <0 .005 <0.02 0.03 

<0.05 <0.05 <0.05 <0.05 <0.05 0.05 0.192 <0,005 <0.005 <0 ,005 <0 02 0.06 

<0.05 1.4 <0 05 <0.05 <0.05 <0.05 0.157 <0.005 <0.005 <0.005 <0.02 2.38 

<0.05 0 .3 <0.05 <0.05 <0 .05 <0.05 0.156 <0.005 <0.005 <0 .005 <0.02 0.36 

Pb ,d) 
mall 

Pb It) 
mall 

HS Cd) 
mill 

Mn (d) Mn It, Mo (dl Nl ld) s.. (d) s.. (II 
m8fl mall mall mall mail (~8fLl 

Zn (dl 
".;ll 

<0.02 <0.02 <0.0002 <0.005 <0.005 <0.01 <0.005 0 .02 0 ,04 <0.01 

< .005 0.014 0.02 < 20. 

< .005 0.036 0_02 20 

0.009 0.016 0.02 < 20. 

< .005 0.01 0_02 20 

0007 

< .005 0.007 0.03 < 20. 

0005 0.006 <0 .02 <0.02 

< .005 0 014 0_02 20 

0.016 

<0.005 0.018 0 02 0.02 

<0.005 0.008 0 05 0.08 

<0.005 0_028 0 20 0.23 

0.008 

<0.02 <0.02 0.0002 0.044 0.052 <0.01 <0.005 0 02 0 ,02 <0.01 

0.02 <0.02 <0.0002 <0.005 0.005 <0.01 <0.005 0.02 <0.02 <0.01 

<0.02 <0.02 <0.0002 <0.005 0.006 <0.01 <0.005 0 02 0.02 <0.01 

<0 02 <0.02 <0.0002 0.010 <0.005 <0.01 <0.005 0.12 0.11 <0.01 

<0.02 <0.02 <0.0002 <0.005 0 012 <0.01 <0.005 0.18 0.15 <0_01 

o 02 <0.02 <0.0002 0.014 0.036 <0.01 <0.005 0.02 0 03 <0 01 

002 0 ,02 <0,0002 <0.005 0.034 <0.01 <0 ,005 0.03 0.02 <0.01 

<0 02 <0.02 <0,0002 <0.005 0.010 <0,01 <0.005 0.02 0.03 <0 01 

0,009 

<0,02 <0.02 0.0002 <0.005 <0.005 <0.01 <0.005 0.02 0 ,02 <0.01 

0.02 <0.02 <0 0002 <0.005 0 007 <OjOl <0.005 <0.02 <0.02 <0 01 

<0.02 <0.02 <0.0002 <0.005 0.063 <0 ,01 <0.005 <0.02 0.02 <0.01 

<0.02 <0.02 <0.0002 <0.004 0.022 <0.01 <0.005 <0.02 <0.02 <0.01 

B -13 

Hydrology Information 

NH] F NO] N02 

m8fl. mail m8fl milt 

<0.2 

<02 

<0_2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

0.2 

< .1 < _1 

<0.1 

0.2 

<0.5 

<0.1 <0.1 <0 1 

0.2 

0.2 <0 .1 <0.1 

0.2 <0 ,1 <01 
0_2 

0.2 <0 ,1 <0.1 

0 ,2 

0 ,2 

02 

N02+N03 

mBll N 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

T-P Q.pe.. 

mall mall 

<0.01 

0.13 

0.02 

0.05 

007 

004 

0_04 

<0.01 

0.02 

<0 ,01 

<0.01 

0.08 

<0.05 

< 01 



Appendix B 

Monhcu\"'8 Sltlt" 

Ka na b at C.R. 
Ka na b at C.R. 
Kanab at C.R. 

Kanab at C.R. 
Kanab at C.R. 

Kanab at C.R. 
Kanab at C.R. 
Kanab at C.R. 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

RSD·l 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Knob Wash 

Springs 
SP7·1 
SP7·1 
SP7·1 
SP7·1 
SP7·1 

SP7·1 
SP7·! 

Knob Spring 

Knob Spring 

Knob Spring 

Date 

AI(d] 
Data source _ill 

4/29/20]3 
6/6/20]3 

9/30/20]3 
12/31/20]3 
2/28/2014 

3/31/2014 
4/24/2014 
6/18/2014 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

3/31/2012 Pe.ersen 
4/25/2012 Pelersen 

S/8/2012 Petersen 

<0.05 

0.05 

<0.05 

007 
<0.05 

Al l' ] 
rna/l. 

<0.05 

<0.05 

0.1 

5.7 
0.06 

Pd Idl 
mRil 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

As !. ) 
rna/l. 

B (d) 

mall 
B II) 8> Id) 
mt/l ma;l. 

Cd Idl 
ma/l. 

C' ldi 
",ill 

a.(d] 

"'all 

<0 .05 0.07 0.08 0.083 <0,005 <0.005 <0.005 

<0~05 0.10 0.10 0.067 <0.005 <0.005 <0.005 

<0.05 <0.05 <0.05 0.173 <0.005 <0.005 <0.005 

<0.05 0.06 0.09 0.165 <0.005 <0.005 <0.005 
<0.05 0.05 <0.05 0.093 <0.005 0.005 <0.005 

Fo ldl 
"lall 

<0.02 

<0.02 

<0,02 

0.06 
<0.02 

Fe ll) 
mall 

0.30 
0.11 
0.06 

0.40 
9.49 
0.30 
0.05 

0.04 

Pa id] 
.. ill 

<0.02 

003 

<0.02 

<002 

<0.02 

Pb "1 
mKit 

Ha \dl 
mall 

Mn ld) Mn ll) Mo ld! NI (d) Se Idl Se (i) 
mgll mill maJl ..wl mall I~a/Ll 

0.016 
<0.02 <0.0002 <0.005 <0.005 

<0.02 <0.0002 0.005 0.007 
<0.02 <0.0002 0.009 0.018 

<0.02 <0.0002 0.005 0.261 

<0.02 <0.0002 0.006 0.017 

0.017 
<0.005 

<0.01 <0 .005 0 ,03 

<0.01 <0.005 <0 ,02 

<0.01 <0.005 0,08 

<0.01 <0.005 0.14 
<0.01 <0005 0 .14 

<0.02 

<002 

0.06 

014 
0 ,16 

Zn Id) 

ma/I. 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

2/27/2013 Petersen <005 01 <0.05 <0.05 0~06 0.05 0036 <0.005 <0005 <0005 <002 0.12 <0.02 0~02 <0 .0002 <0005 <0.005 <001 <0005 <0,,02 0 ,03 <0 ,01 

3/16/2013 Petersen 

3/29/2013 Petersen 
4/29/2013 Petersen 
6/1/2013 Petersen 

9/28/2013 Petersen 

10/1/2013 Petersen 
10/8/2013 Petersen 

12/19/2013 Petersen 

12/31/2013 Petersen 

1/16/2014 Petersen 
2/11/2014 Petersen 
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 43.1 <002 0.03 <0 .0002 0.024 3~83 <0.01 <0005 0.07 0.14 <001 

3/30/2014 Petersen 

4/5/2014 Petersen 
4/23/2014 Petersen 

6/15/2014 Petersen 

10-Feb-12 Petersen 

25-Apr-12 Petersen 

29-Jun-12 Petersen 

30-Sep-12 Petersen 

28-Nov-12 Petersen 

27-Feb-13 Petersen 

29·Apr-13 Petersen 

1·0ct·13 Petersen 

31·Dec·13 Petersen 

31·Mar·14 Petersen 

4/24/2014 Petersen 

6/15/2014 Petersen 

2/9/2012 
6/29/2012 
9/30/2012 

11/29/2012 

6/6/2013 
10/8/2013 
3/31/2014 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

<0.05 

<0.05 

<0.05 

<0 ,05 

<0.05 

0.08 
<0.05 

<0.05 

0.2 
0.05 
0.1 
0.6 

0.2 
0.08 

<0.05 <0.05 0.06 0.06 

<0.05 <0.05 0.07 0.08 

<0.05 <0.05 0.06 0.18 
<0.05 0.05 <0.05 0.07 

<0.05 <0 05 0.05 0.07 

<0.05 <0.05 0.06 0.07 

0.05 0.05 0.05 0 08 

0.046 <0.005 <0.005 <0.005 0.10 

0.039 <0.005 <0.005 <0 .005 <0 .02 

0.061 <0.005 <0.005 <0.005 <0 ,02 

0.215 <0.005 <0.005 <0.005 <0.02 

0.054 <0.005 <0.005 <0.005 <0.02 

o 051 <O.OOS <0.005 <0.005 0.03 

0.044 <0.005 <0,005 <0.005 0.09 

0.86 
1.31 

1.69 

7 122 

3.37 
126 
1.68 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<002 

<0.02 

<0.02 0 0002 0.126 

<0.02 <0.0002 <0.005 

<0J)2 0.0002 0.087 

<0.02 <0.0002 0.006 

<0.02 <0.0002 0.006 
0.02 <0 0002 0~082 

<0.02 <0.0002 0.044 

0.128 
0.081 
0.131 
0.185 

0.157 
0.138 
0.076 

<0 .01 <0 005 0.03 

<0 .01 <0.005 0.02 

<0 .01 <0.005 <0.02 

<0.01 <0.005 <O f 02 

<0.01 <0.005 0.05 
<0.01 <0.005 0.03 

<0.01 <0.005 0.23 

0.03 
004 
0.02 

Of 02 

0.03 
0.03 
0.22 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

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 1.35 <0.01 <0.005 0.03 0.04 <0.01 

25-Apr-12 Petersen 

29-Jun-12 Petersen 

8-14 

Hydrology Information 

NH3 rlOl NOl 

ma.ll " mall mall mil l 

<0.2 

<0.2 

<0.2 

<02 
<0.2 

02 
02 
0_2 

0.2 

02 

<0. 2 02 

<0.2 0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

0.2 
0.2 
0.2 
0,2 

0 .2 
0,2 
0.2 

<0.2 02 

<0.1 <0 .1 

N02+N03 

ma/l.N 

<0.1 

<0.1 

<0.1 

<0.1 

<01 

0.2 

1.3 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

T·P 
mall 

<0.01 

<0.01 

0.02 

0.42 
0.01 

0.04 

4.0 

003 
0.04 

0.02 
0.04 

0.09 
0.02 
0.02 

0.20 

O·P04 

milt 
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Monl1;Qflng ,She 

Knob Spring 

Knob Spring 

Knob Spring 

Knob Spring 

Knob Spring 

Knob Spring 

Knob Spring 

Knob Spring 

Knob Spring 

Coyote Seep 
Coyote Seep 
Coyote Seep 
Coyote Seep 
Coyote Seep 
Coyote Seep 

Coyote Seep 

Coyote Seep 

Coyote Seep 

Coyote Seep 

Coyote Seep 

Wells 
Y-70 (POH7) 
Y-70 (POH7) 

Y-70 (POH7) 
Y-70 (POH7) 
Y-70 (POH7) 
Y-70 (POH7) 
Y-70 (POH7) 

Y-70 (POH7) 
Y·70 (POH7) 
Y-70 (POH7) 
Y-70 (POH7) 
Y-70 (POH7) 

Y-70 (POH7) 
Y-70 (POH7) 
Y-70 (POH7) 
Y-70 (POH7) 
Y-70 (POH7) 

Y-70 (POH7) 

Y·70 (POH7) 
Y-70 (POH7) 
Y-70 (PDH7) 
Y-70 (PDH7) 
Y-70 (POH7) 

Y·70 (POH7) 

Y-103 (A6) 
Y-103 (A6) 
Y-103 (A6) 

Y-103 (A6) 
Y·l03 (A6) 

Y-103 (A6) 

Date Data source 

30-Sep-12 Petersen 
28-Nov-12 Petersen 

27-Feb-13 Petersen 
29-Apr-13 Petersen 
1-0ct-13 Petersen 

31-0ec-13 Petersen 
31-Mar-14 Petersen 
4/24/2014 Petersen 
6/ 15/2014 Petersen 

25-Apr-12 

29-Jun-12 

30-Sep-12 

11/28/2012 
3/ 16/ 2013 
4/ 29/ 2013 
5/ 31/2013 

9/30/2013 
12/31/2013 
3/ 31/2014 
6/ 18/ 2014 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

6/ 24/1986 un 
8/ 3/ 1986 un 
9/2/1986 un 
10/ 2/1986 un 

10/29/1986 un 
11/20/1986 un 
12/ 14/ 1986 un 
1/ 20/ 1987 un 
2/9/ 1987 un 

9/16/1987 un 
12/8/1987 un 
3/ 17/1988 un 
9/ 10/ 2011 Petersen 

12/B/20ll Petersen 

4/ 25/ 2012 Petersen 

7/10/2012 Petersen 

9/30/2012 Petersen 

11/ 27/ 2012 Pe.ersen 
2/25/ 2013 Petersen 

6/ 6/ 2013 Petersen 

10/1/2013 Petersen 

12/31/2013 Petersen 
4/ 1/2014 Petersen 

6/ U / 2014 Petersen 

8/4/ 1986 
9/3/1986 

10/15/1986 
11/2/ 1986 

11/21/1986 

12/14/ 1986 

un 
un 
UII 
UII 
UII 
UII 

Alldj 
milt 

Al l ') 
mill 

As (d) 

mrlt 
As (I) 

mall 
8 (el j 
mJOll 

8(t) 

mill 
~ (d) 

m8fl 
Cd (dl 
mBlt 

Crld) 
mill 

'" (dl 
moll 

fo ld ) 

mill 
F. "i 
m\lll 

PI. [d) 

m8fl 
Pb (II 
m8fl 

Ha ld) 
mall 

Mn [d l loin (. ) 

",all ma/l. 
Mo(d) NI (d) Se ld) Se l') 
mBlt mill mill l~allJ 

Zn (d) 
ma/!. 

<0.05 

<0. 05 

<0.05 

<0.05 

<0.05 

<0.05 

0.06 
<0.05 

<0.05 

0.05 
<0.05 

<005 

<0.05 

0.09 

0.2 

0.5 
<0.05 

0.6 

<0.05 

<0.05 

0.05 
0.05 

<0.05 

0.05 

<0.05 

<0.05 

0.05 

<005 008 0.11 

<0.05 0.13 0.13 

0.05 0.10 0.20 
0.05 0.07 0.06 
0.05 0,07 0.07 

0.05 0.10 0.11 

<0.05 0.09 0.10 
0.05 <0.05 <0.05 

0 _07 0.05 0.05 

<0,05 <0.001 0.22 

<0.05 <0.001 0,22 

<0.05 <0.001 0.20 

0.028 <0.005 <0.005 <0.005 

0,023 <0.005 <0 .. 005 <0.005 

0.046 <0.005 <0.005 <0 005 

0.030 <0.005 <0.005 <0.005 

0.036 <0,005 <0.005 <0.005 

0.027 <0.005 <0.005 <0.005 

0.056 <0.005 <O.OOS <0.005 

0.044 <0~005 0.010 <0.005 

0.029 <O.OOS 0.011 <0.005 

0.02 
<0.02 

0.02 
0.24 

<0.02 

<0.02 

<0.02 

0.18 

0.03 

0.39 
0.27 
0.35 

0.54 
0.80 

0.90 

1.93 
1.93 
374 
038 

<Q 02 

<0.02 

<0.02 

<0.02 

<0.02 

0.02 

0.05 
<0,02 

<002 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0 .0002 0.021 

<0.0002 <0~005 

0.0002 0.068 
<0.0002 0.098 
<0.0002 <0.005 

<0.0002 0.041 

<0.0002 0.005 

<0.0002 0.155 
<0 0002 <0.005 

0.11 <0.005 <0.01 <0.01 0,03 <0.02 <0.0002 0.02 

o 09 0~005 0.01 <0.01 0.24 <0.02 <0.0002 0.01 

0.08 <.005 <0.01 <0.01 0.25 <0.02 <0.0002 0.02 

<0.2 6,6 <0.25 0.05 0.65 0.71 0.090 <0.025 <0 025 <0.025 <0.10 14,4 <0.10 0.05 <0 .0002 0.058 

<0.05 43 <0.05 0.05 0.28 
<0 .05 1 .0 <0.05 <0.05 0.25 

<0.05 0.1 0.05 <0.05 026 

<0.05 0.5 0.06 0.05 0.22 

<0.05 D,S <0.05 <0.05 0.23 

<0.05 <0 ,05 0.05 0.05 0.22 

<0 .05 0 .3 0.08 0.09 0.23 

0.30 0.065 <0.005 <0.005 <0.005 1.17 153 <0.02 0.03 <0.0002 0.651 
0.27 0 013 <0.005 <0.005 <0-.005 <0.02 <0.02 <0,02 <0 02 <0.0002 0.685 

0.24 0.016 <0.005 <0.005 <0.005 7.27 7.62 <0.02 <0.02 <0.0002 0.633 

0.24 0.017 <0.005 <0.005 <0.005 0.48 8.45 <0.02 <0.02 <0.0002 0.497 

0.23 0.015 <0.005 <0.005 <0.005 0.06 8.48 0.04 <0.02 <0.0002 0.555 

0.18 0.013 <0,005 0.010 <0.005 0.04 8.35 <0 ,02 <0.02 <0.0002 0.539 

0.25 0.014 <0.005 0.009 <0.005 0.61 8 ,59 <0.02 <0.02 <0.0002 0481 

9.39 

8-15 

0.028 
0.023 
0.068 
0.090 
0.081 
0.043 
0.101 
0_099 

0..185 
0136 
0034 

<0.01 <0.005 0.02 

<0.01 <0.005 0.03 

<0.01 <0.005 0.03 

<0.01 <0,005 0.08 

<0.01 <0.005 0.03 

<0..01 <0.005 0.04 

<0.01 <0.005 0.02 

<0.01 <0.005 0~14 

<0.01 <0.005 0 27 

0,03 

0.03 
0.03 
0.02 
0.03 

0.03 

<0.02 

0.12 
025 

<0.01 
<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.05 <0.02 <0.001 0.02 

<0.05 <0.02 <0,002 <0.01 

<0.05 <0.02 <0.001 <0.01 

0.740 <0.05 <0.02 <0410 0.03 <0.05 

0.805 <0.01 <0.005 0.02 0..04 <0.01 

0.714 <0.01 <0.005 0.02 0 03 <0 01 

0.584 <0.01 <0.005 0.04 0.02 <0 01 

0.542 <0.01 <0.005 0.D4 0.03 <0.01 

0.544 <0,,01 <0.005 0.03 <0.02 <0.01 

0.592 <0,01 0.008 0.15 0.13 <0.01 

o 54 <0.01 <0.005 0.28 0 28 <0.01 

0.594 
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<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

0.5 
<0.2 

0.62 
0.5 

045 

13 
1.0 

1.5 

1A 
1.4 
1A 
1.5 

<0 .5 

<0.2 

<0.2 

0.2 
<0.2 

<0.2 

<0,1 

<0,1 
<0,2 

<0.5 

<0.2 

<0 .5 

<0 2 

0.6 0.01 0.01 
0.3 <0.02 <0.02 

0.3 0.02 <0.01 

0 .6 <04 5 <0,5 

0,6 

0.6 

0.5 
0.5 
0.5 
0_5 

N02+N03 

ma/!. N 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<01 

<0,1 

<0.1 

<0.1 

0.2 
<0.1 

<0.1 

T·P 
m8ft 

0.03 
0.04 
0.02 
0.02 

<O.OS 

0.02 

0.23 
0.07 
0.30 

0 ·1>0. 

mill 

<0 .01 

001 
<0.01 

<0.01 

0.47 <0.01 

0.07 

0.07 

0.14 

0.10 
0 .04 
004 



Appendix B 

Monttof1lli She 

V·103 (A6) 
V·103 (A6) 

V·103 (A6) 
V·103 (A6) 
V·103 (A6) 
V·103 (A6) 
V·103 (A6) 
V·103 (A6) 
V·103 (A6) 

V·l03 (A6) 

V·l03 (A6) 
V·103 (A6) 
V·103 (A6) 

V·103 (A6) 
V·103 (A6) 

V·l03 (A6) 
V·103 (A6) 

Nlp·l 

Nlp·l 

Nlp·1 

Nlp·1 

NlP·l 

NlP·l 

NlP·l 

NLP·2 

NlP·2 

Nlp·2 

Nlp·2 

NlP·2 

Nlp·2 

Nlp·2 

Nlp·2 

Nlp·2 

Nlp·2 

Nlp·3 

Nlp·3 

Nlp·3 

Nlp·3 

Nlp·3 

Nlp·3 

Nlp·3 

NlP-4 

NlP-4 

NlP-4 

NlP-4 

NlP-4 

NlP-4 

NlP-4 

Nlp·5 

Nlp·5 

Nlp·5 

Date 

AI (d) 

D,t. source mJlL 
Al It) 
mUl 

AJ(dl 

milL 
.... It) 
m8/ l 

BId) 
msll 

B It I 8. ld) 
.. Ul ",lil 

Cd (d) 
mall 

Old) 
mall 

a.jd) 
mall 

Fe (d) 

mall 
r. It) 
malt. 

Ph (d) 

mill 
Pblt) 
m&ll 

H2'~) 
OJi/l 

Mn (d) 
mgil 

Mn (t) 

"'afl 

"10 (d) NI (d) 50 {dl 50 It] 
mall ",lil mill (~gilj 

Zn (d) 

mall 

1/21/1987 UII 

2/11/1987 UII 

9/16/1987 UII 

12/8/1987 UII 

3/17/1988 UII 

3/31/2012 Petersen 

4/25/2012 Petersen 
7/10/2012 Petersen 
9/30/2012 Petersen 
11/28/2012 Petersen 

2/25/20B Pete"en 
4/29/2013 Petersen 
6/5/2013 Petersen 

9/30/20B Pete,.en 
U/31/2013 Petersen 

4/1/2014 Pete .. en 
6/18/2014 Petersen 

11/28/2012 Pete .. en 
2/25/2013 Petersen 
6/6/2013 Petersen 

10/1/2013 Petersen 
12/31/2013 Petersen 

4/1/2014 Petersen 
6/18/2014 Pete .. en 

11/28/2012 Petersen 
2/25/2013 Pete .. en 
4/29/2013 Petersen 
5/31/2013 Petersen 
6/6/2013 Petersen 

10/1/2013 Petersen 
12/31/2013 Pete .. en 

4/1/2014 Petersen 
4/24/2014 Petersen 
6/18/2014 Petersen 

2/25/2013 Petersen 
2/28/2013 Petersen 
6/6/2013 Petersen 

10/1/2013 Petersen 
12/31/2013 Petersen 

4/1/2014 Petersen 
6/18/2013 Petersen 

2/25/20B Pete .. en 
2/28/20B Pete .. en 
6/6/2013 Peters@n 

10/1/2013 Pete .. en 

12/31/20B Pete .. en 
4/1/2014 Petersen 

6/18/2014 Petersen 

2/25/2013 Petersen 

2/28/2013 Petersen 

6/6/2013 Petersen 

<0.05 0.004 0 09 0.02 <0.005 <0.01 <0.01 13.3 <0.02 <0,0002 0.35 <0.05 0.02 <0,001 0.01 

0.11 0.003 0.09 0.02 <0.005 <0.01 <0.01 11.7 <0.02 <0,0002 0~37 <0.05 <0.02 <0,002 <0.02 

<0 05 0.005 0.08 0.01 <0.005 <0.01 <0.01 11.9 <0.02 <0.0002 0.28 <0.05 <0.02 <0.001 0.01 

<0.05 29.7 <0.05 0.10 0.11 0.12 0,013 <0.005 <0.005 <0.005 2.32 112 <0.02 0.23 <0,0002 0.099 2,99 <0.01 <0.005 0.04 0.03 <0.01 

<0.05 2.7 <0.05 0.05 0.10 o 11 0.011 <0.005 <0.005 <0.005 0.81 17.2 <0.02 0.02 <0.0002 O,099 0,151 <0.01 <0.005 0.04 0.04 <0.01 

<0.05 2.1 0.05 0.07 0.10 0.12 0.012 <0.005 <0.005 <0.005 0.25 20.3 0.02 <0.02 0.0002 0.085 ,217 <0.01 <0.005 0.04 <0.02 <0.01 

<0.05 1.1 0.06 0.06 0.08 0.09 0,011 <0.005 <0.005 <0.005 2.35 15.5 <0.02 <0J)2 <0.0002 0.083 0.131 <0.01 <0.005 0.03 0 .03 <0.01 

<0.05 0.2 <0.05 <0.05 0.09 0.11 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 0.02 <0.01 

0.6 0.2 0.05 0.05 0.08 0.12 0.015 <0.005 0.016 <0.005 2.77 12.2 <0.02 <0.02 0.0004 0.083 0.096 <0.01 0.008 0.15 0.10 <0.01 

<0.05 <0.05 0.07 0.08 0.06 0.07 0.010 <0.005 0.011 <0.005 0.45 8.69 <0.02 <0..02 <0.0002 0.098 0.110 <0.01 <0.005 0.27 0.29 <0.01 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

0.2 

<0 ,05 

<0 ,05 

0.09 
0.4 

<0.05 

<0.05 

0.09 
0.2 

<0.05 

<0.05 

0.4 

8.0 

5.0 
2.8 

0.2 

16.9 
7.2 

20.9 

39.1 

7.6 
7.9 
10.0 

14.4 
5.1 

2.5 

10.4 

8.1 
2.1 

14.4 0.138 

0.05 0.06 0.05 0.07 0.020 <0.005 <0.005 <0.005 6.98 12.9 <0.02 <0.02 0.0002 0 081 

0.06 
<0.05 

<0.05 

0.08 <0.05 <0.05 0.025 <0.005 <0.005 <0.005 <0 ,02 45.2 <0 02 0.05 <0.0002 0.076 

0.05 0.06 0.06 0.014 <0.005 <0.005 <0.005 0 ,37 422 0.04 0.03 <0.0002 0060 
0.07 <0.05 0.15 0.019 <0.005 0.012 <0 ,005 <0.02 32.3 <0.02 <0.02 <00002 0068 

64.5 

0.05 0,05 0.14 0.16 0.028 <0.005 <0.005 <0.005 7,47 9.78 <0,02 <0.02 <0.0002 O.OSO 

0.05 0.07 0.12 0.14 0.026 <0.005 <0.005 <0.005 <0.02 47.0 <0.02 0.06 <0.0002 0.058 

<0.05 <0.05 O.IS 0.15 0.016 <0.005 <O.OOS <0~005 0.03 34.3 0.05 0.02 <0.0002 0.043 

0.05 0.10 0.12 041 0.024 <0.005 0.015 <0.005 0.24 67.9 <0.02 0.02 <0.0002 0.044 

54.5 

<0.05 0 .07 0.13 0.10 0.028 <0.005 <0.005 <0.005 <0.02 86.0 <0_02 0.18 <0.0002 0.011 

0.05 0.07 0.10 0.11 0.025 <0.005 <0 005 <0.005 <0.02 28.5 <0.02 0 03 <0.0002 0.224 

<0.05 <0.05 0.13 0.13 0.013 <0.005 <0,005 <0.005 0.04 39.4 0.03 <0.02 <0 .0002 0.007 

<0.05 0.06 0 10 0.24 0.033 <0.005 0 006 <0.005 0.25 30,2 <0.02 <0,02 <0.0002 0.206 

17.4 

0 .121 <0.01 <0.005 0.03 0.04 <0.01 

0.641 <0.01 <0.005 0,03 0.03 <0 .01 

0.480 <0.01 <0 .005 <0.02 <0.02 <0.01 

0400 <0.01 <0.005 0.16 0.07 <0.01 

0.757 

0.059 

0.984 
0.427 
1.47 

0.408 

<0.01 <0.005 0~03 <0.02 <0.01 

<0.01 <0 DOS 0.03 0.04 <0.01 

<0.01 <0.005 0.02 0.02 <0.01 

<0.01 <0.005 0.13 0.03 <0.01 

4.22 <0.01 <O.OOS 0.04 0.02 <0.01 

0.650 <0.01 <0.005 0.03 0.02 <0.01 

0.981 <0.01 <0.005 <0.02 0,03 <0~01 

0.892 <0.01 0.006 0.12 0,08 <0,01 

0.531 

<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 1.08 <0.01 <0.005 0.02 

<0.01 <0.005 0.04 

<0.01 <0.005 0.02 
<0.01 <0.005 0.12 

0.06 <0.01 

0.05 0.07 0.09 

<0.05 <0.05 0.11 
<0.05 0.12 0.05 

<0.05 0.06 0.07 

0.06 0.05 0.08 

0.10 0.018 <0.005 <0.005 <0.005 <0.02 20.4 

0.11 0.020 <0.005 <0.005 <0.005 0.03 14.4 
0.34 0.018 <0.005 0.009 <0.005 0.18 75.8 

7.11 

0.05 0.022 <0.005 <0.005 <0.005 <0.02 24.6 

0.10 0.020 <0.005 <0.005 <0.005 <0.02 5.98 

0.02 0.03 <0.0002 0.150 0.465 

0.04 <0~02 <0.0002 0.236 0,485 

<0.02 <0.02 <0.0002 0.148 2.61 

0.220 

<0.02 0.05 <0.0002 <0.005 1.39 

<0.02 <0.02 <0.0002 <0.005 0.162 

B -16 

<0.01 <0.005 0.04 

<0.01 <0.005 0.03 

0.04 <0.01 

0.02 <0.01 

0.03 <0.01 

0.03 <0.01 

0.03 <0.01 
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0.27 O.S <0.02 <0.01 

0.25 0.2 <0.02 <0.02 

0.33 0.2 0.02 <0.01 

0.3 <0.5 <0.5 <0.5 

<0.2 0.3 

0.4 0 .3 

<0.2 0 ,3 

<0.2 0 .3 

<0.2 0,3 
<0.2 0 ,3 

0.5 

0.3 
<0.2 

0.3 

1.2 

1 .0 
0.9 

1.1 

0.3 

0.4 
0.3 

0.3 

0.4 

0.5 
0.4 

0.4 

<0.2 <0.1 <0.1 <0.1 

<0.2 0.2 

<0.2 0.2 

<0.2 0.2 

<0.2 

<0.2 

<0,2 

<0.2 

<0.2 

<0.2 

0.2 <0.1 <0.1 

0.3 

0.3 

0.2 

0.2 <0.1 <0.1 

0.2 

N02+NO) 

"'aflN 

<01 

0.1 

<0.1 

01 
<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.1 

<0.1 

0.1 
0.1 
0.1 

<0.1 

0.1 
0.2 

<0.1 

<0.1 

<0.1 

<0.1 

T· P 0 ·f04 

mall "'lil 

0.02 
0.01 
0.01 

1.3 <001 

0.08 

0.29 

0.02 

0.01 
0.04 

<0.01 

0.05 

0.15 
0.12 
2.1 

005 

1.2 
0.37 

1.7 

1.0 
0.14 

0.22 
0.22 

0.32 
0.25 
0.42 
0.5 

0.65 
0.14 
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Monltotfna She 

NLp·5 

NLp·5 

NLp·5 

NLp·5 

Nlp·6 

NLp·6 

NLP-6 
NLp·6 

NLp·6 

NLp·7 

NLp·7 

NLp·7 

NLP-7 

NLp·7 

NLp·7 

NLp·7 

NLP·S 

NLP·S 

NLP·S 

NLP-B 
NLP-B 

NLp·8 
NLp·8 

NLp·8 

NLp·9 

NLp·9 

NLP-9 

NLP-9 

NLP-9 

NLp·9 

NLP-10 

NLP-10 

NLP-10 

NLP-10 

NLp·ll 

NLp·ll 

NLP-ll 

NLP-12 

NLP-12 

NLP-12 

NLP-l2 

NLP-12 

NLP-13 

NLP-13 

Nlp·13 

NLP-13 

AJ(d) 
D.", D~ta sou Tee mall 

10/1/2013 Petersen <0.05 
1/1/2014 Petersen 0.-8 
4/1/2014 Petersen 
6/lS/2014 Petersen 

2/25/2013 Petersen 

Al (tl 
milt 

"'{t) 
maiL 

.... (1) 
ms/l 

8 (d) 

mlllL 
B {I} 

mill 
a. (d) 

mall 
Cd (6) 

ms/l 
o (d) 

malt 
Cu (d) 

meA 
Fe (d) 

mill 
Fe(t) 

mllll 
Pb (d) 

mlllL 
Pb(t) 

mill 
Ha (d) 
mlllL 

Mn (d) Mn (tl Mo (6) HI (d) So (d) So (tl 
mllll mill mllll mI!Il malt (l!VlI 

In (d) 
mllll 

8.6 <0 .05 <0.05 0.12 0.13 0 .022 <0.005 <0.005 <0.005 <0.02 27.4 0.04 0,04 <0.0002 <0,005 1.04 <0.01 <0.005 0.02 0.03 <0.01 

0-6 <0.05 <0.05 0 .05 0.07 0.025 <0.005 0.009 <0.005 0.35 2.15 <0 ,02 <0 ,02 <0.0002 0.016 0.083 <0.01 <0 .005 0.15 0.12 <0.01 

16.1 0.427 

2/28/2013 Petersen <0.05 0.8 0.05 0.05 0,09 0.06 0.022 <0.005 <0.005 <0.005 <002 21.S <0 ,02 0.02 <0.0002 0.211. 0.484 <001 <0,005 0.04 0.04 <001 

4/5/2014 Petersen 
4/24/2014 Petersen 
6/18/2014 Petersen 

2/25/2013 
2/28/2013 

6/6/2013 

10/1/2013 

1/1/2014 

4/1/2014 

6/18/2014 

2/25/2013 

2/2S/2013 

6/6/2013 

10/1/2013 

1/1/2014 

4/1/2014 

4/24/2014 
6/18/2017 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 

Petersen 
Petersen 

Petersen 
Petersen 

Petersen 

Petersen 
Petersen 

Petersen 
Petersen 

Petersen 

2/25/2013 Petersen 

<005 

<005 

0.09 

1.0 

<0.05 
<0.05 
<0.05 

35.5 

375 

23.8 

10.8 

0.3 

16.7 

8.6 

<0,05 

<0.05 
<0.05 
<0.05 

0.06 

O.OS 

<0 as 

O.OS 

0.09 

0 ,06 

0.06 

0.06 

0.15 

0.09 

0.12 

0.07 

0.11 

0.07 

0.25 

0.21 

0.15 

~~ 7M 

71.5 232 

0.11 
0.07 
0.11 

0.22 

0.023 <0.005 <0 .005 <0.005 

0.022 <0.005 <0.005 <0.005 

0.022 <0.005 <0.005 <0.005 
0.030 <0.005 0 ,009 <0.005 

<0.02 

<0.02 

0.02 

0.55 

37 15 

S30 

77.0 

37.5 

67.4 

0.24 0.017 <0.1)05 <0.005 <0.D05 <0,02 10.6 

0.16 0.013 <0_005 <0.005 <0 .. 005 <0.02 122 
0.24 0.018 <0,005 <0.005 <0.005 0.02 78.5 

50.5 

<0,02 

<002 

0.02 

<0.02 

0.32 <0.0002 
018 <0.0002 

0.09 <0.0002 

<0,02 <0.0002 

<0.02 <0.02 <040002 
<0.02 0.15 <0.0002 
0 .. 03 0.05 <0,0002 

0.129 

0.226 

0.184 

O.ln 

2.09 
1,74 

1.38 

7.72 

475 

3.1S 

1.80 

3.95 

2,22 

4.76 

2.13 

174 

<0.01 <0.005 O~02 

<0.01 <0.005 0.02 

<0.01 <0.005 0.03 

<0.01 <0.005 0.09 

<0,01 0,010 0.03 

<0.01 0.007 0.06 

<0.01 <0.005 0.04 

<0.02 
0-02 

0.03 

0.08 

004 

0.03 
0 ,04 

<0.01 
<0.01 
<0.01 

<0.01 

<0.01 
<0.01 
<0.01 

2/26/2013 Petersen <0.05 07 
54 

0.05 0,05 0 ,20 0,21 0,014 <0 005 <0 005 <0.005 <0,02 2.34 <0 02 <0,02 <0.0002 0.037 0,056 <0.01 <0.005 0,05 0,06 <0.01 

10/8/ 2013 Petersen 0.07 0,05 <0.05 0 ,23 0.25 0.024 <0.005 <0~005 <0.005 <0,02 14.9 <002 0,03 <0.0002 0.012 0181 <0.01 <0,005 0.07 0.04 <0.01 

1/1/2014 Petersen 

4/1/2014 Petersen 
6/18/2014 Petersen 

12/31/2013 Petersen <0,05 25..9 0,07 0.15 015 0,55 0.036 <0.005 0.015 <0.005 0.05 106 <0.02 0 ,06 <0.0002 0,167 3.01 0.02 <0005 0.18 <0.02 <0.01 

4/1/2014 Petersen 

4/24/2014 Petersen 0.8 10.6 <0.05 <0.05 0,17 0,12 0.028 <0.005 <0.005 <0,005 L76 62.2 <0.02 <0 .02 <0.0002 0.077 0.754 <0 01 <0,005 0.02 <0,02 <0.01 
6/18/2014 Petersen 43 ,7 0,666 

12/22/2013 Petersen 

4/1/2014 Petersen 

6/18/2014 Petersen 

12/22/2013 Petersen 

12/31/2013 Petersen <0.05 36.5 0.05 0.41 0.13 0.86 0.033 <0,005 0.010 <0,005 <0.02 211 <0.02 0.15 <0.0002 0.394 7,01 <0.01 0 .007 0.15 <0 .02 <0,01 

2/11/2014 Petersen 

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 0 528 0.933 <0.01 <O.OOS 0 02 <0.2 <0.01 

6/19/2014 Petersen 23.4 0.562 

12/31/2013 Petersen <005 18.3 0.06 0.09 0.92 105 0.007 <0.005 0.018 <0.005 0.03 26.1 <0 .02 <0.02 <0.0002 0190 0.898 <0.01 0.007 0.16 0,1 <0.01 

4/1/2014 Petersen 

4/24/2014 Petersen 0.2 15.6 <0.05 <0.05 0,99 L03 0~007 <0.005 <0.005 <0.005 0.02 18.7 <0 .02 <0.02 <0.0002 0188 0.705 <0.01 <0 .005 004 <0.02 <0.01 

6/18/2014 Petersen 0.59 0.261 
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Table B-3. Piezometer well details. 

OaU Elevatiol'\ S!l'e~up Tcit Depth Screened 'Gfclvel-;on~ Borehole Drilling Well casing 

Well lD cOnstru,cte-d Drllled,for,- ,(feet<asl) l{feetllprox.) (feet b~)' 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 - 20.0 2.S-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.S-inch Direct push 1- inch PVC Quaternary Alluvium 

NlP-4 28-Nov-12 ACD 6871.86 O.S 8.0 3.0 - 8.0 2.0 - 8.0 2.S-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-ll 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) ll-Nov-86 UII 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 UII 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 
UII - Utah International, Inc. 
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Figure 1: Sample Site V-Ol 

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

Figure 4: Sample Site V-04 
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Figure 5: Sample Site V-OS 

Figure 6: Sample Site V-06 
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Figure 7: Sample Site V-07 

Figure 8: Sample Site V-08 
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Figure 9: Sample Site V-09 

Figure 10: Sample Site V-10 
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Figure 11: Sample Site V-11 

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-IS 

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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Appendix 0 Soil Survey and Laboratory Information 

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 A VF 

report. 

Order 2 Soil Survey 

An order 2 soil survey was conducted within the boundaries ofthe 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, 

Ustifiuvents, 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 ofthe 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 Bookfor Describing and 
Sampling Soils, version 3.0 (Schoeneberger et. aI., 2012). All soil descriptions were completed 

by Robert E. Long, Certified Professional Soil Scientist. Soil profile descriptions are in 
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Appendix B ofthe 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) Guidelinesfor 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 DOOM, 2005). 

Parameter Unit Full Analysis Short Analysis Limited Analysis 

Paste pH s.u. Xl Xl Xl 

Saturation percent % Xl Xl 

Electrical Conductivity (ECe) dS/m Xl Xl Xl 

Moisture percent % Xl Xl 

Field Capacity % X X 
Wilting Point % X X 

Organic Matter Percent % X l Xl Xl 

Soluble Na, K, Mg, and Ca meq/l X l Xl Xl 

Sodium Adsorption Ratio Xl Xl Xl 

Particle Size Analysis (report very % Xl Xl Xl 

fme sand, sand, silt, and clay) 
Boron, available X2 X2 

Nitrate (as N) X X 

CaC03 Percent % Xl Xl Xl 

Phosphorus, available ppm X Xl 

Selenium, available ppm X2 X2 X2 

Total Organic Carbon % Xl Xl Xl 

Acid Base Potential TonslKton X2 

Arsenic, Total mglkg X 

Barium, total mglkg X 
Cadmium, total mglkg X 
Chromium, total mglkg X 

Copper, total mglkg X 
Iron, total mglkg X 
Lead, total mglkg X 

Manganese, total mglkg X 
Molybdenum, total mglkg X 
Selenium, total mglkg X 

Silver, total mglkg X 
Zinc, total mglkg X 
Bulk Density g/cml X 

Coarse Fragments, >2mm % As deemed necessary for the sample 
K factor calculation X X4 X4 

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

2. Parameter listed in Guidelines/or Management a/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 necessruy 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 Material2 

AAAl Aridic Haplustepts fine-loamy, carbonatic, mesic Alluvium 

Atlatl Aridic Calciustepts coarse-loamy, carbonatic, mesic Alluvium 
BBBl 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 
¥ 

CCCl Aridic Calciustepts fine, carbonatic, mesic Alluvium 

0001 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. No soil 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 ofthe 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 Ma~ Unit Physiographic 

Symbol Pct Soil Family Taxonomic Classification Setting1 

A1 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 l 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 Caleiustepts fine-loamy, mixed, super, mesic Toeslopes 

5 Boxcanyon Caleidic Haplustalfs fine, smectitic, mesic Concave Toeslopes 

A3 Sideshow familYI 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 Caleidic Haplustalfs fine, smectitic, mesic Concave Toeslopes 

3 Quezcan Aridic Ustorthent fine, smectitic, super, mesic Convex Ridges 

B Flugle - Brumley families l 8 to 15% slopes 

60 Flugle Aridic Haplustalfs fine-loamy, mixed, supere, mesic Structural Benches 

30 Brumley Caleidic Haplustalfs fine-loamy, mixed, super, mesic Hillslopes 

10 Bobknoll Aridic Caleiustepts coarse-loamy, mixed, super, mesic Toeslopes 

C guezcan family - Vesilla family - Rock Outcro~1 20 to 45% slopes 

50 Quezcan Aridic Ustorthent fine, smectitic, superactive, mesic Structural Benches 

30 Vesilla Aridic Lithic Ustorthents loamy, mix, cales, act, mesic Structural Benches 

15 Rock Outcrop Ridges 

5 Brumley Caleidic Haplustalfs fine-loamy, mixed, supere, mesic Swales 

0 Wimmer - Teromote - Bobknoll families l 2 to 8% slopes 

50 Wimmer Aridic Caleiustepts fine-loamy, mixed, super, mesic Toe of Alluvial Fans 

25 Teromote Aridic Haplustepts fine-loamy, mixed, supere, mesic Alluvial Fans 

15 Bobknoll Aridic Caleiustepts coarse-loamy, mixed, super, mesic Terrace Remnants 

10 Flugle Aridic Haplustalfs fine-loamy, mixed, super, mesic Terrace Remnant 
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Map 
Unit Ma~ Unit Physiographic 

Symbol Pct Soil Family Taxonomic Classification Settingl 

E Atlatl - eee families l 0 to 4% slo~es 
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 familYI 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 familYI 0 to 5% slo~es 
75 AAA Aridic Haplustepts fine-loamy, carbonatic, mesic Terrace Remnants 
10 BBB Aridic Calciustepts fine-loamy, carbonatic, mesic Terrace Remnants 
10 CCC Aridic Calciustepts fine, carbonatic, mesic Terrace Remnants 
5 Atlatl Aridic Calciustepts coarse-loamy, carbonatic, mesic Terrace Remnants 

H BBB - Atlatl familiesl 15 to 70% slo~es 
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 - DOD families , 4 to 12% slo~es 
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% slo~es 
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 
l. Dominant physiographic setting. 

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

A WC ranges from fair to poor in most ofthe soil horizons. Soil horizons with poor A WC 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) ofthe 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)ofthe 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 
Cafbonate Carbonate 

Equivalent> Eguivalent> 
30% in Upper 40% in Upper 

Soil Family Taxonomic Classification 150cm 150 crn 

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 

CCC 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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Kfactor 
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 oflimited 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, Ksat• 

The Ksat estimates were obtained from soil textural triangles in the Guide for Estimating Ksat 
from 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 Ksat• 

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 of232 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 
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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 

(lmas 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 1. 

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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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: 

United States Department of Agriculture 

Please find attached Farmland Conversion Impact Rating (AD-1 006), 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, approximately 
292 acres of soil map unit 1111 will be converted. 

The Soil Survey of Katie 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 existerice, 
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 Opporlunlly Provider and Employer 



I hope 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, 

~:'~l~ 
State Soil Scientist, NRCS, Utah 

Enclosure: Form AD-l 006, Farmland Classification Report, and Hydric Soil Rating for 
proj ect area 

He/ping People Help the Land 

An Equal Opporlunlty Provider and Employer 
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Appendix K Soil Lab Analysis 

Table K-lb . 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 K Factor 

SamplelD Depth Depth pH Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (as N) C03 Selenium Carbon Potential Lab Calc 

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % tl1000t 

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 37.1 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 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 31.7 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 24.3 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 32.4 26.2 6.2 2.6 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 2.5 0.67 18 42 40 Silty Clay 
I 

8 0.26 2.2 I 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 45.4 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 24.6 15.3 9.3 0.9 0.14 27 50 23 Silty Loam 10 0.34 4.7 41 .1 <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 33.4 <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 4.6 40.4 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 I 0.6 0.07 77 14 9 Sandy Loam 10 0.15 0.5 5.9 <0.02 0.3 59.0 0.13 

12AS004 48 78 7.8 49.7 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 32.1 27.3 l 4.8 J 3.9 0.09 17 33 50 Clay 5 0.45 0.2 23.1 <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 

I 
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 44.7 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 42.5 0.32 15.3 15.9 r -0.6 1 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 22.9 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 7 7.7 65.2 0.59 29.6 24.5 5.1 4.8 0.07 26 35 39 Clay Loam 7 0.65 3.5 22.2 <0 .02 2.3 0.17 

12AS009 7 20 7.6 60.7 0.45 28.2 21 .1 7.1 3.4 0.06 10 46 44 Silty Clay <0.1 0.51 0.5 25.4 <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 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 <0.1 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 25.7 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 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 0.20 66 26 8 Sandy Loam 8 0.11 0.2 20.5 <0.02 0.2 205 0.16 

12AS009 514 610 18.6 38.9 0.44 1.2 0.33 35 50 15 Silty Loam 17 0.21 0.2 25.0 <0.02 0.1 Q\431 

K - 1 



Appendix K Soil Lab Analysis 

Table K-lb. 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. A€id 
Begin End Electrical Field Water Or~anic Very Fine Coarse Nitrate Organi0 Base K Fa<::tor 

SamplelD gepth Depth pH Saturatien CORductivity Capacity Wilt Paint Capacity Matter SAR Sand Silt Cla~ Texture Sand Fragment Boron (as N) C03 Selenium Garbon PotentiaJ Lab Calc 

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % tl100at 

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 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 31.1 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 24.4 <0.02 <0.1 0.20 

12AS010 96 134 8.9 40.2 0.34 23.0 15.9 7.1 0.5 0.10 42 36 22 Loam 10 0.25 0.4 32.4 <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 <0.1 37.0 <0.02 0.3 0.43 

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 aoA"l 0.30 30.4 25.4 5.0 0.9 0.21 <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 2.4 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 22.7 14.2 8.5 1.3 0.07 <0.1 61 39 Silty Clay Loam <0.1 0.27 0.4 41.4 <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 <0.1 37 63 Clay <0.1 0.25 0.4 55.2 <0.02 0.6 0.20 

12AS011 116 128 8.9 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 

I 
8.8 66.4 0.35 29.8 25.0 

r 
4.8 l 1.0 0.11 <0.1 25 75 

I 
Clay 

II 

<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 4.3 1.3 0.21 <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 6.0 0.04 <0.1 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 <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 

~ 
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 0.4 25.5 <0.02 <0.1 0.19 

12AS012 160 187 29.3 0.28 12.3 4.9 7.4 0.6 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 r 4.1 l 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 I. 97.3 J 0.37 28.4 22.5 5.9 4.4 0.06 <0.1 28 72 I 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 7.1 1.6 0.11 <0.1 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 15.9 5.5 0.9 1.11 <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 r 3.6 0.8 2.54 <0.1 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 2.5 0.26 6 43 51 Silty Clay 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 Silty 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 2.0 5.57 10 37 53 Clay 6 0.76 <0.1 6.3 <0.02 0.5 0.23 

12AS014 88 114 8.1 r 82.7 1 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 72.1 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 39.4 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 44.2 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 r 10.9 l 36.8 32.0 r 4.8 1 0.8 7.29 20 32 48 Clay 16 2.47 0.9 11.9 0.02 0.3 0.28 
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Appendix K Soil Lab Analysis 

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

Availaole Tetal T:3 . Ac::id 
Begin End Eleetrieal Field Water 0rganie Very Fine Coarse Nitrate Organic Base K fiaetor 

Samplel!) Depth Qepth pH Saturation Genduetivity Capacity Wilt Point Cap'acity Matter SAR Sand sm Clay Texture Sand Fragment Boron (as N) C03 Selenium Garbon Potential I!.ab Galt 

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % tl1000t 

12AS016 0 11 7.7 50.7 0.43 28.0 17.6 10.4 2.9 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 84.5 0.33 47.8 38.8 9.0 3.5 0.57 14 31 55 I 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 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 

12AS017 118 161 80.2 6.14 44.6 38.9 5.7 0.2 10.3 16 29 55 Silty Clay 9 0.62 0.2 1.3 <0.02 0.2 0.23 

12AS018 0 22 7.7 72.1 0.46 40.8 30.8 10.0 5.6 0.06 26 38 36 Clay Loam 9 1.03 0.4 I 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 l 3.6 

J 
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 22.7 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 8.1 20.1 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 45.2 2.62 19.8 12.7 7.1 1.4 1.26 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 21.1 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 I 87.1 ~ 1.57 25.6 20.8 r 4.8 l 1.8 1.33 16 44 40 I 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 7.7 5.5 0.21 16 41 43 Silty Clay 2 0.70 2.6 56.0 <0.02 3.5 0.21 

12AS019 12 32 7.8 72.6 0.40 40.2 33.3 6.9 5.8 0.04 12 41 47 Silty Clay 0 0.76 1.5 57.2 <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 <0.1 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 3.3 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 32.1 <0.02 0.4 0.28 

12AS019 147 196 1~·7 35.0 0.31 20.8 10.6 10.2 2.8 0.11 44 41 15 Loam 12 0.22 0.3 32.4 <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 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 (i)0.4 <0.02 1.8 602 0.29 

12AS020 80 111 8.6 67.0 0.31 27.4 24.6 2.8 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 3.8 1.2 0.40 10 54 36 Silty Clay Loam 5 0.29 <0.1 44.9 <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 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 1.4 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 I Sand I 13 0.24 18.6 <0.02 
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Appendix K 

Table K-lb. Lab analysis results for parameters listed by Utah DOGM in the Guidelines for Mangement ofTopsoil and Overburden (Utah DOGM 2005) . 

Begin End 
SamplelD Depth Depth 

em em 

12AS021 0 9 

12AS021 9 32 

12AS021 32 65 

12AS021 65 95 

12AS021 95 150 

12AS021 150 202 

12AS021 202 260 

12AS021 260 374 

12AS021 374 448 

12AS021 448 524 

12AS021 524 570 

12AS021 570 660 

12AS021 660 742 

12AS021 742 853 

12AS022 0 12 

12AS022 12 50 

12AS022 50 87 

12AS022 87 126 

12AS022 126 160 

12AS022 160 210 

12AS022 210 232 

12AS023 0 18 

12AS023 18 47 

12AS023 47 78 

12AS023 78 120 

12AS023 120 180 

12AS023 180 230 

12AS024 0 18 

12AS024 18 84 

12AS024 84 136 

12AS024 136 186 

12AS024 186 243 

12AS024 243 305 

pH 

s.u . 

7.8 

8.1 

7.6 

7.5 

7.5 

7.4 

7.7 

9.0 

8.8 

7.8 

7.8 

8.1 

8.0 

Electrical Field Water 
Saturation Conductivity Capacity Wilt Point Capacity 

% dS/m % % % 

75.3 

70.1 

68.7 

47.4 

34.3 

34.4 

26.4 

86.2 

30.1 

31.7 

54.2 

46.1 

26.5 

26.8 

27.6 

30.1 

43.9 

38.3 

32.5 

28.7 

29.0 

28.8 

25.6 

33.1 

27.9 

27.5 

30.3 

26.7 

0.48 

0.43 

0.39 

0.33 

0.34 

0.23 

0.23 

0.54 

2.36 

2.41 

2.75 

2.85 

2.68 

0.71 

0.28 

0.25 

0.36 

0.37 

0.62 

0.59 

2.01 

0.41 

0.32 

0.26 

0.31 

0.26 

0.20 

0.22 

0.20 

0.18 

0.78 

0.55 

1.19 

32.5 

36.1 

38.8 

29.4 

20.8 

9.3 

8.5 

26.1 

18.7 

18.2 

27.2 

26.4 

20.5 

12.3 

12.3 

11.8 

11.4 

15.1 

15.6 

16.3 

20.5 

19.0 

16.6 

15.1 

12.5 

10.2 

8.6 

15.1 

16.0 

15.6 

16.0 

15.0 

17.6 

24.2 

25.0 

25.6 

14.6 

12.4 

4.7 

3.4 

22.2 

4.4 

5.6 

15.0 

16.9 

6.8 

5.6 

6.1 

5.1 

5.8 

4.7 

5.9 

6.0 

7.3 

13.6 

11.3 

10.3 

7.1 

5.8 

3.0 

6.7 

5.6 

5.0 

5.2 

5.2 

4.6 

8.3 

11.1 

13.2 

14.8 

8.4 

4.6 

5.1 

3.9 

14.3 

12.6 

12.2 

9.5 

13.7 

6.7 

6.2 

6.7 

5.6 

10.4 

9.7 

10.3 

13.2 

5.4 

5.3 

4.8 

5.4 

4.4 

5.6 

8.4 

10.4 

10.6 

10.8 

9.8 

13.0 

Organic 
Matter 

% 

5.1 

3.9 

2.7 

0.7 

1.1 

0.9 

0.4 

1.9 

1.4 

1.5 

2.3 

2.6 

1.2 

0.8 

0.7 

0.3 

0.4 

0.3 

1.0 

0.5 

2.5 

0.3 

2.9 

3.0 

1.9 

0.7 

0.2 

0.3 

0.3 

0.3 

1.3 

0.4 
0.7 

SAR Sand Silt 

% % 

0.05 24 41 

0.04 22 45 

0.10 22 46 

0.11 32 56 

0.12 52 36 

0.12 82 15 

0.13 82 16 

0.18 <0.1 59 

0.09 73 21 

0.14 75 19 

0.12 31 52 

0.15 37 37 

0.15 73 17 

0.19 81 13 

0.11 84 14 

0.12 90 8 

0.18 86 12 

0.16 90 9 

0.17 82 15 

0.17 84 14 

0.25 80 16 

0.03 50 25 

0.07 51 25 

0.05 64 18 

0.36 60 26 

0.19 84 8 

0.07 80 14 

0.11 74 20 

0.10 80 18 

0.09 88 10 

0.14 84 14 

0.19 88 11 

0.29 80 12 

K-4 

Clay Texture 

% 

Very Fine 
Sand 

% 

35 Clay Loam 11 

33 Clay Loam 11 

32 Clay Loam 8 

12 Silty Loam 16 

12 Sandy Loam 10 

3 Loamy Sand 18 

2 Loamy Sand 13 

41 Silty, Clay <0.1 

6 Sandy Loam 5 

6 Sandy Loam <0.1 

17 Silty Loam 10 

26 Loam 3 

10 Sandy Loam 6 

6 Loamy Sand 3 

2 Loamy Sand 13 

2 Sand 9 

2 Sand 7 

1 Sand 5 

3 Loamy Sand 1 0 

2 Loamy Sand 11 

4 Loamy Sand 17 

25 Sandy Clay Loam 6 

24 Sandy Clay Loam 2 

18 Sandy Loam 11 

14 Sandy Loam <0.1 

8 Loamy Sand 11 

6 Loamy Sand 7 

6 Sandy Loam 2 

2 Loamy Sand 6 

2 Sand 10 

2 Loamy Sand 8 

1 Sand 9 

8 Loamy Sand 7 

Coarse 
Fragment Boron 

% ppm 

22.8 

60.7 

65.9 

63.1 

65.9 

70.2 

73.8 

1.1 

9.6 

2.7 

6.1 

63.5 

17.9 

62.6 

64.5 

60.5 

60.0 

54.4 

1.07 

1.37 

1.42 

0.31 

0.31 

0.16 

0.10 

0.46 

0.12 

0.09 

0.24 

0.37 

0.16 

0.08 

0.08 

0.08 

0.11 

0.06 

0.13 

0.08 

0.41 

0.32 

0.26 

0.18 

0.26 

0.15 

0.09 

0.12 

0.08 

0.06 

0.08 

0.08 

0.08 

Nitrate 
(as N) 

ppm 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

2.3 

2.7 

2.3 

1.5 

0.2 

0.4 

0.2 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

2.2 

0.5 

0.4 

0.3 

0.3 

0.3 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.1 

% 

19.7 

30.7 

56.3 

60.8 

45.9 

26.1 

22.5 

47.8 

19.4 

31.0 

35.2 

24.6 

22.9 

70.7 

53.1 

62.2 

60.5 

61.9 

68.2 

68.6 

22.9 

16.7 

22.9 

31.5 

22.2 

31.4 

19.2 

56.7 

56.6 

55.7 

54.7 

53.7 
20.2 

Organic 
Selenium Carbon 

ppm % 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

0.03 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

3.0 

1.6 

1.1 

0.4 

0.6 

0.2 

<0.1 

0.7 

0.3 

0.6 

1.2 

1.1 

<0.1 

<0.1 

0.9 

0.6 

0.8 

0.3 

0.8 

0.6 

0.7 

1.0 

0.5 

0.5 

<0.1 

2.2 

0.5 

0.5 

0.2 

0.3 

0.8 

0.3 

<0.1 

Soil Lab Analysis 

Base K Factor 

Potential Lab Calc 

U1000t 

192 

284 

523 

608 

458 

261 

219 

476 

193 

303 

345 

239 

228 

707 

530 

621 

604 

618 

680 

684 

208 

566 

565 

557 

546 

537 

202 

0.21 

0.26 

0.29 

0.54 
0.27 

0.21 

0.18 

0.37 

0.21 

0.11 

0.07 

0.19 

0.09 

0.08 

0.04 

0.17 

0.15 

0.15 

0.23 

0.14 

0.11 

0.12 

0.09 

0.11 

0.16 

0.18 

0.12 

0.15 

0.09 

0.13 



Appendix K Soil Lab Analysis 

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

Availatile Tetal T.S. Acid 
Begin End IElectHeal Fled Water Organic Very Fine Cearse Nitrate Org;:!nic Base I< Facter 

$amplelD Qegth D~pth pH S~turation C0nquetivity Capacity Wilt Point C'8paeity Matter SAR Sana SiI~ CI~y Texture Sand Frag ent Boron (as N) CQ3 Selenium Oarbon PG)tential Lab Ci)alc 

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % tl1000t 

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 5.1 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 45.3 <0.02 1.7 0.25 

12AS025 30 70 8.5 49.6 0.36 30.4 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 53.3 <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 44.6 <0.02 0.8 0.41 

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 0.11 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 l 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 1.4 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 34.2 29.4 

r 
4.8 l 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 34.4 3.3 5.5 0.33 24 36 40 Clay J 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 0.26 26 36 38 Clay Loam 7 0.68 2.0 33.4 <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 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 4,3 1.2 1.48 6 54 40 Silty Clay 3 0.37 <0.1 51 .6 <0.02 0.5 511 0.31 

12AS027 170 305 8.2 80.4 J 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 <0.1 0.11 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 Silty 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 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 

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 7.7 71.5 0.82 34.2 30.3 l 3.9 5.9 0.17 18 38 44 I 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 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 13.5 7.3 0.4 0.19 52 36 12 Sandy Loam 17 0.17 <0.1 42.6 <0.02 <0.1 426 0.38 

12AS028 103 128 8.4 61.4 0.36 28.0 22.6 5.4 1.0 0.24 12 56 32 Silty Clay Loam 6 0.29 <0.1 47.1 <0.02 0.2 470 0.40 

12AS028 128 157 8.5 68.2 0.38 30.9 25.6 5.3 1.4 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 0.11 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 29.4 18.3 11.1 1.7 0.20 28 46 26 Loam 6 0.10 1.6 27.1 <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 

K-5 



Appendix K Soil Lab Analysis 

Table K-lb. 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. Aeid 
Begin End Eleetrieal Fiela Water ~rganic 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 Boren (as N~ OOs Selenium Carbpn Potential Lab Calc 

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % t11000t 

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 24.1 <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 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 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 47.1 <0.02 0.5 470 0.22 

12AS029 232 244 8.1 53.6 4.85 27.5 17.1 10.4 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 25.9 5.24 21.4 7.5 13.9 0.6 3.10 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 0.11 0.1 23.2 <0.02 <0.1 229 0.20 

12AS029 500 610 8.1 114 1 1.85 1.5 1.03 64 16 20 Sandy Clay Loam 60 0.36 0.2 26.6 <0.02 0.6 261 r 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 
r---

12AS030 15 30 7.7 66.5 0.37 32.7 28.5 4.2 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 3.6 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 3.8 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 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 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 1.4 231 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 0.6 36.4 <0.02 0.4 361 0.30 

12AS031 108 134 8.2 39.4 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 84.2 J 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 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 83.7 0.79 41.3 30.3 11.0 3.0 3.77 16 28 56 Silty Clay 12 1.11 <0.1 12.4 <0.02 1.3 122 0.23 

12AS032 66 143 7.8 82.9 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 r I 16 31 53 Clay 11 2.62 0.7 9.3 <0.02 1.2 83.0 0.22 

DOGM Suitabilities 
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Appendix K Soil Lab Analysis 

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

Available Total T.!i. AmI 

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 (as N) C03 Selenium Carbon PotentialP Lab Calc. 

S.u. % dS/m % % % % % % % % % ppm ppm % ppm % t/l000t 

-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 44 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 45.9 <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 32.4 <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 3.3 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 7.7 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 34.5 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 19.4 <0.02 0.3 194 0.21 

13ASOl 0 18 7 .6 60.5 0.45 6.0 0 .08 24 35 41 I Clay 17.9 0.56 1.5 36.7 <0.02 2.8 366 0.20 

13ASOl 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 

13ASOl 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 

13ASOl 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 

13ASOl 180 213 8 .5 0.4 70 20 10 Sandy Loam 11.5 23.3 0.2 233 0.15 

13ASOl 213 320 8 .4 72.0 0.59 0.9 1.14 36 24 40 Clay 1 32.2 0.37 0.6 42.5 <0.02 0.6 425 0.32 

13ASOl 320 475 8.3 51.9 0.65 0.6 1.13 44 32 24 Loam 34.5 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 21.3 <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 1.3 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 51.4 0.24 2.7 0 .09 50 27 23 Sandy Clay Loam 25.5 0.30 0.6 6.3 <0.02 1.4 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 19.4 <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 4 .73 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 5.3 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 
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Appendix K Soil Lab Analysis 

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

Available lotal I .:;'. ACIO 

Begin End Electrical Field Water Orga'nia Very, Fine Coarse NitrClte Org~nic aase K factor 

SainpJelB Depth Depth pH Saturation Cenductivlty Capacity Wilt Point Capa0ity Matter SAR Sane! Silt Clay Texture Sand Fra,gment Boron (Cls- Nj C03 Selenium Carbon P~tentialP lab €alc. 

s.u. % dS/m % % % % % % % % % ppm ppm % ppm % t/l000t 

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 1.4 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 1.4 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 23.5 <0.02 0.4 235 0.25 

13AS06 579 632 8.5 65.5 0.85 1.1 2.29 32 19 49 Clay 23.1 0.41 0.2 25.3 <0.02 0.5 253 0.22 

13AS06 632 770 8 .9 22.9 

1 
0.41 0.4 0.69 82 13 5 Loamy Sand 3.7 0.10 0.3 51.9 <0.02 <0.1 519 0.05 

13AS06 770 838 8.4 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 3.3 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 35.6 <0.02 1.2 356 0.25 

13AS07 46 67 7.9 56.7 0.75 1.9 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 22.5 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 23.2 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 1.4 0.75 26 28 46 Clay 1 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 Clav 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 

I 

5.6 1.00 4.9 18.9 <0.02 1.1 0.19 

DP-7 165 200 7.7 52.5 2.96 34.5 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 I' 24.1 l 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-l0 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 l 2.52 20.1 7.7 12.4 0.6 2.93 66 22 12 Sandy Loam 13.0 0.40 1.1 31.6 <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 I 34.2 <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 34.9 27.5 7.4 1.7 5.87 10 42 48 I Silty CI;,tV <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 5.41 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 37.1 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 
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Appendix K Soil Lab Analysis 

Table K-lb. 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 K Factor 

SamplelD Depth Depth pH Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (as N) C03 Selenium Carbon Potential Lab Calc 

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % tl1000t 

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 37.1 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 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 

I 
<0 .02 1.3 518 0.26 

12AS001 122 160 8.2 31.7 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 24.3 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 32.4 26.2 6.2 2.6 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 2.5 0.67 18 42 40 Silty Clay 8 0.26 2.2 33.2 I 
<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 45.4 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 0.4l! -
12AS003 88 122 8.3 48.0 0.42 24.6 15.3 9.3 0.9 0.14 27 50 23 Silty Loam 10 0.34 4.7 41.1 <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 33.4 <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 4.6 40.4 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 0.07 77 14 9 Sandy Loam 10 0.15 0.5 5.9 <0.02 0.3 59.0 0.13 

12AS004 48 78 7.8 49.7 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 32.1 27.3 L 4.8 J 3.9 0.09 17 33 50 Clay 5 0.45 0.2 23.1 <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 5 0.22 0.2 23.5 <0.02 2.1 235 0.16 

12AS005 35 78 8.1 82.1 l 0.44 44.7 37.7 7.0 1.1 0.90 7 29 64 I 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 42.5 0.32 15.3 15.9 r -0.6 1 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 22.9 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 7 7.7 65.2 0.59 29.6 24.5 5.1 4.8 0.07 26 35 39 Clay Loam 7 0.65 3.5 22.2 <0.02 2.3 0.17 

12AS009 7 20 7.6 60.7 0.45 28.2 21 .1 7.1 3.4 0.06 10 46 44 Silty Clay <0.1 0.51 0.5 25.4 <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 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 <0.1 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 25.7 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 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 0.20 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 (i).43 
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Appendix K Soil Lab Analysis 

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

Available' Tatal T.S. Aejd 
Begin End Eleetrical Field Water 0rganie Very Fine Caarse Nitrate Organic Base K Factor 

SamplelD Depth Depth pH Saturation Conductivity eapacity Wilt Point C~pacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (as N) GG3 Selenium Carbon Patential Lab c:ale-

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % tl1000t 

12AS010 0 9 7.9 72.5 0.56 41.6 28.7 12.9 5.7 0.12 10 50 40 Silty Clay l <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 31.1 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 24.4 <0.02 <0.1 0.20 

12AS010 96 134 8.9 40.2 0.34 23.0 15.9 7.1 0.5 0.10 42 36 22 Loam 10 0,25 0.4 32.4 <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 <0.1 37.0 <0.02 0.3 I 0.43 
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 l 0,30 30.4 25.4 5.0 0.9 0.21 <0.1 48 52 Silty Clay I <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 
I 

<0.1 0.83 0.9 39.8 <0.02 2.4 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 22.7 14.2 8.5 1.3 0.07 <0.1 61 39 Silty Clay Loam <0.1 0,27 0.4 41 .4 <0.02 0.4 0.31 

12AS011 71 116 a.6 51.0 0.36 30.9 24.4 6.5 0.6 0.11 <0.1 37 63 Clay <0.1 0.25 0.4 55.2 <0.02 0.6 0.20 

12AS011 116 128 8.9 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 

r 
4.8 l 1.0 0.11 <0.1 25 75 Clay 

I 
<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 4.3 1.3 0.21 <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 6.0 0.04 <0.1 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 <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 

~ 
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 0.4 25.5 <0.02 <0.1 0.19 

12AS012 160 187 29.3 0.28 12.3 4.9 7.4 0.6 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 r 4. 1 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 J 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 7.1 1.6 0.11 <0.1 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 15.9 5.5 0,9 1.11 <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 r 3.6 1 0.8 2.54 <0.1 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 2.5 0.26 6 43 51 Silty Clay 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 Silty 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 2.0 5.57 10 37 53 Clay 6 0.76 <0.1 6.3 <0.02 0.5 0.23 

12AS014 88 114 8.1 I' 82.7 l 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 72.1 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 39.4 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 44.2 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 r 10.9 l 36.8 32.0 r 4.8 l 0.8 7.29 20 32 48 Clay 16 2.47 0.9 11.9 0.02 0.3 0.28 
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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.S. AGIO 
Begin End Elettrieal Field Water Organic Very Fine Coarse Nitrate Organic Base K Factor 

SampJelD Oepth Depth pH Saturation Conductivity Capacjty Wilt POint Capacity Matter SAR Sand Silt Clay Texture Sand Fragment Boron (as N) C03 Selenium Carben Petential Lab C~I€ 

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % tl1000t 

12AS016 0 11 7.7 50.7 0.43 28.0 17.6 10.4 2.9 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 84.5 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 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 

12AS017 118 161 80.2 6.14 44.6 38.9 5.7 0.2 I 10.3 16 29 55 Silty Clay 9 0.62 0.2 1.3 <0.02 0.2 0.23 
12AS018 0 22 7.7 72.1 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 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 

1 
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 22.7 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 8.1 20.1 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 45.2 2.62 19.8 12.7 7.1 1.4 1.26 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 21.1 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 87.1 1 1.57 25.6 20.8 r 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 7.7 5.5 0.21 16 41 43 Silty Clay 2 0.70 2.6 56.0 <0.02 3.5 0.21 
12AS019 12 32 7.8 72.6 0.40 40.2 33.3 6.9 5.8 0.04 12 41 47 Silty Clay 0 0.76 1.5 57.2 <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 <0.1 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 3.3 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 32.1 <0.02 0.4 0.28 

12AS019 147 196 

I 
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 32.4 <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 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 24.6 2.8 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 3.8 

I 
1.2 0.40 10 54 36 Silty Clay Loam 5 0.29 <0.1 44.9 <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 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 1.4 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 I 13 0.24 18.6 <0.02 
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Appendix K 

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

Begin End 
SamplelD Depth Depth 

em 

12AS021 0 

12AS021 9 

12AS021 32 

12AS021 65 

12AS021 95 

12AS021 150 

12AS021 202 

12AS021 260 

12AS021 374 

12AS021 448 

12AS021 524 

12AS021 570 

12AS021 660 

12AS021 742 

12AS022 0 

12AS022 12 

12AS022 50 

12AS022 87 

12AS022 126 

12AS022 160 

12AS022 210 

12AS023 0 

12AS023 18 

12AS023 47 

12AS023 78 

12AS023 120 

12AS023 180 

12AS024 0 

12AS024 18 

12AS024 84 

12AS024 136 

12AS024 186 

12AS024 243 

em 

9 

32 

65 

95 

150 

202 

260 

374 

448 

524 

570 

660 

742 

853 

12 

50 

87 

126 

160 

210 

232 

18 

47 

78 

120 

180 

230 

18 

84 

136 

186 

243 

305 

pH 

s.u . 

7.8 

7.9 

8.1 

7.6 

7.5 

7.5 

7.4 

7.7 

9.0 

7.7 

7.8 

7.8 

8.1 

Electrical Field Water Organic 
Saturation Conductivity Capacity Wilt Point Capacity Matter SAR Sand 

% 

75.3 

70.1 

68.7 

47.4 

34.3 

34.4 

26.4 

86.2 

30.1 

31.7 

54.2 

46.1 

26.5 

26.8 

27.6 

30.1 

43.9 

38.3 

32.5 

28.7 

29.0 

28.8 

25.6 

33.1 

27.9 

27.5 

30.3 
26.7 

dS/m 

0.48 

0.43 

0.39 

0.33 

0.34 

0.23 

0.23 

0.54 

2.36 

2.41 

2.75 

2.85 

2.68 

0.71 

0.28 

0.25 

0.36 

0.37 

0.62 

0.59 

2.01 

0.41 

0.32 

0.26 

0.31 

0.26 

0.20 

0.22 

0.20 

0.18 

0.78 

0.55 

1.19 

% 

32.5 

36.1 

38.8 

29.4 

20.8 

9.3 

8.5 

26.1 

18.7 

18.2 

27.2 

26.4 

20.5 

12.3 

12.3 

11.8 

11.4 

15.1 

15.6 

16.3 

20.5 

19.0 

16.6 

15.1 

12.5 

10.2 

8.6 

15.1 

16.0 

15.6 

16.0 

15.0 

17.6 

% 

24.2 

25.0 

25.6 

14.6 

12.4 

4.7 

3.4 

22.2 

4.4 

5.6 

15.0 

16.9 

6.8 

5.6 

6.1 

5.1 

5.8 

4.7 

5.9 

6.0 

7.3 

13.6 

11.3 

10.3 

7.1 

5.8 

3.0 

6.7 

5.6 

5.0 

5.2 

5.2 

4.6 

% 

8.3 

11.1 

13.2 

14.8 

8.4 

4.6 

5.1 

3.9 

14.3 

12.6 

12.2 

9.5 

13.7 

6.7 

6.2 

6.7 

5.6 

10.4 

9.7 

10.3 

13.2 

5.4 

5.3 

4.8 

5.4 

4.4 

5.6 

8.4 

10.4 

10.6 

10.8 

9.8 

13.0 

% 

5.1 

3.9 

2.7 

0.7 

1.1 

0.9 

0.4 

1.9 

1.4 

1.5 

2.3 

2.6 

1.2 

0.8 

0.7 

0.3 

0.4 

0.3 

1.0 

0.5 

2.5 

0.3 

2.9 

3.0 

1.9 

0.7 

0.2 

0.3 

0.3 

0.3 

1.3 

0.4 

0.7 

% 

0.05 24 

0.04 22 

0.10 22 

0.11 32 

0.12 52 

0.12 82 

0.13 82 

0.18 <0.1 

0.09 73 

0.14 75 

0.12 31 

0.15 37 

0.15 73 

0.19 81 

0.11 84 

0.12 90 

0.18 86 

0.16 90 

0.17 82 

0.17 84 

0.25 80 

0.03 50 

0.07 51 

0.05 64 

0.36 60 

0.19 84 

0.07 80 

0.11 74 

0.10 80 

0.09 88 

0.14 84 

0.19 88 

0.29 80 

Silt 

% 

41 

45 

46 

56 

36 

15 

16 

59 

21 

19 

52 

37 

17 

13 

14 

8 

12 

9 

15 

14 

16 

25 

25 

18 

26 

8 

14 

20 

18 

10 

14 

11 

12 
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Very Fine Coarse 
Clay Texture Sand Fragment Boron 

% 

35 

33 

32 

12 

12 

3 

2 

41 

6 

6 

17 

26 

Clay Loam 

Clay Loam 

Clay Loam 

Silty Loam 

Sandy Loam 

Loamy Sand 

Loamy Sand 

SiltY Cla~ 

Sandy Loam 

Sandy Loam 

Silty Loam 

Loam 

% 

11 

11 

8 

16 

10 

18 

13 

<0.1 

5 

<0.1 

10 

3 

10 Sandy Loam 6 

6 Loamy Sand 3 

2 Loamy Sand 13 

2 Sand 9 

2 Sand 7 

1 Sand 5 

3 Loamy Sand 10 

2 Loamy Sand 11 

4 Loamy Sand 17 

25 Sandy Clay Loam 6 

24 Sandy Clay Loam 2 

18 Sandy Loam 11 

14 Sandy Loam <0.1 

8 Loamy Sand 11 

6 Loamy Sand 7 

6 Sandy Loam 2 

2 Loamy Sand 6 

2 Sand 10 

2 Loamy Sand 8 

1 Sand 9 

8 Loamy Sand 7 

% 

22.8 

60.7 

65.9 

63.1 

65.9 

70.2 

73.8 

1.1 

9.6 

2.7 

6.1 

63.5 

17.9 

62.6 

64.5 

60.5 

60.0 

54.4 

ppm 

1.07 

1.37 

1.42 

0.31 

0.31 

0.16 

0.10 

0.46 

0.12 

0.09 

0.24 

0.37 

0.16 

0.08 

0.08 

0.08 

0.11 

0.06 

0.13 

0.08 

0.41 

0.32 

0.26 

0.18 

0.26 

0.15 

0.09 

0.12 

0.08 

0.06 

0.08 

0.08 

0.08 

Nitrate 
(as N) 

ppm 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

2.3 

2.7 

2.3 

1.5 

0.2 

0.4 

0.2 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

2.2 

0.5 

0.4 

0.3 

0.3 

0.3 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.1 

% 

19.7 

30.7 

56.3 

60.8 

45.9 
26.1 

22.5 

47.8 

19.4 

31.0 

35.2 

24.6 

22.9 

70.7 

53.1 

62.2 

60.5 

61.9 

68.2 

68.6 

22.9 

16.7 

22.9 

31.5 

22.2 

31.4 

19.2 

56.7 

56.6 

55.7 

54.7 
53.7 

20.2 

Soil Lab Analysis 

Organic Base K Factor 
Selenium Carbon Potential Lab Calc 

ppm 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

0.03 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

% 

3.0 

1.6 

1.1 

0.4 

0.6 

0.2 

<0.1 

0.7 

0.3 

0.6 

1.2 

1.1 

<0.1 

<0.1 

0.9 

0.6 

0.8 

0.3 

0.8 

0.6 

0.7 

1.0 

0.5 

0.5 

<0.1 

2.2 

0.5 

0.5 

0.2 

0.3 

0.8 

0.3 

<0.1 

tl1000t 

192 

284 

523 

608 

458 

261 

219 

476 

193 

303 

345 

239 

228 

707 

530 

621 

604 

618 

680 

684 

208 

566 

565 

557 

546 

537 

202 

0.21 

0.26 

0.29 

0.54 
0.27 

0.21 

0.18 

0.37 

0.14 

0.09 

0.38 

0.21 

0.11 

0.07 

0.19 

0.09 

0.08 

0.04 

0.17 

0.15 

0.15 

0.23 

0.14 

0.11 

0.12 

0.09 

0.11 

0.16 

0.18 

0.12 

0.15 

0.09 

0.13 



Appendix K Soil Lab Analysis 

Table K-lb. 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. Aeld 
Begin End Electrical Field Water Organic Very Fine Coarse Nitrate Grganie Base K ii=a€ter 

SamplelD Qepth Depth pH Saturatien Conductivity Capaoity Wilt Peint Capacity Matter SAR Sand Silt Clay TextlJre Sand FragmeAt Boron (as N) C03 Selenium Carbon Potential lab Calc 

em em s.u . % dS/m % % % % % % % % % ppm ppm % ppm % tl1000t 

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 5.1 0.19 

12AS025 12 30 8.1 60.0 0.50 31 .6 26.7 r 4.9 1 3.8 0.10 16 41 43 Silty Clay 8 <0.1 0.66 0.4 45.3 <0.02 1.7 0.25 

12AS025 30 70 8.5 49.6 0.36 30.4 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 53.3 <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 44.6 <0.02 0.8 0.41 

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 0.11 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 I 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 1.4 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 34.2 29.4 n·8 l 2.3 0.35 10 41 49 Silty Clay 

1 
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 34.4 3.3 5.5 0.33 24 36 40 Clay J 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 0.26 26 36 38 Clay Loam 7 0.68 2.0 33.4 <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 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 4.3 1.2 1.48 6 54 40 Silty Clay 3 0.37 <0.1 51 .6 <0.02 0.5 511 0 .31 

12AS027 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 <0.1 0.11 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 Silty 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 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 

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 7.7 71.5 0.82 34.2 30.3 3.9 

1 
5.9 0.17 18 38 44 I 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 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 13.5 7.3 0.4 0.19 52 36 12 Sandy Loam 17 0.17 <0.1 42.6 <0.02 <0.1 426 0.38 

12AS028 103 128 8.4 61.4 0.36 28.0 22.6 5.4 1.0 0.24 12 56 32 Silty Clay Loam 6 0.29 <0.1 47.1 <0.02 0.2 470 0.40 

12AS028 128 157 8.5 68.2 0.38 30.9 25.6 5.3 1.4 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 0.11 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 29.4 18.3 11.1 1.7 0.20 28 46 26 Loam 6 0.10 1.6 27.1 <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 
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Appendix K Soil Lab Analysis 

Table K-lb. 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. ACI~ 
Begin End Electi'ieal Field Water tDrganic Very Fine Coarse Nitrate Q)'rganie Base K FaGter 

'SamplelO Depth Depth pH Saturation eondllctivity (!';apacity Wilt Poinf Capaeity Matter SAR Sand Silt Cla~ Texture Sand Fragment Beron (as N) C03 Selenium earbon Potential L~b ealc 

em em s.u. % dS/m % % % % % % % % % ppm ppm % ppm % U1000t 

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 24.1 <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 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 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 47.1 <0.02 0.5 470 0.22 

12AS029 232 244 8.1 53.6 4.85 27.5 17.1 10.4 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 25.9 5.24 21.4 7.5 13.9 0.6 3.10 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 CJay <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 I 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 15 30 7.7 66.5 0.37 32.7 28.5 4.2 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 3.6 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 3.8 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 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 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 1.4 231 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 0.6 36.4 <0.02 0.4 361 0.30 

12AS031 108 134 8.2 39.4 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 84.2 J 0.59 41.5 27.9 13.6 4.5 0.44 26 31 43 I 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 83.7 0.79 41.3 30.3 11.0 3.0 3.77 16 28 56 Silty Clay 12 1.11 <0.1 12.4 <0.02 1.3 122 0.23 

12AS032 66 143 7.8 82.9 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 l I 16 31 53 Clay 11 2.62 0.7 9.3 <0.02 1.2 83.0 0.22 

DOGM Suitabilities Poor 
•• I 

~.': ':. I ... 
_ " _ i • " ... " 
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~I~m~~ppendix K Soil Lab Analysis I: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------- ------------------------

INTCO · MOU"''' ' '' '''" ' 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Date: 1/30/2013 

CLIENT: 

Project: 

Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils 

S1211393 

CASE NARRATIVE 

Report 10: S1211393001 

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.PA 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 
\/\/yoming 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, SVV846 , 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: 
------------------Karen Secor, Soil Lab Supervisor 

Page 1 of 1 
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'~rpendiXK 
Inter-Mountain Labs 

Iw-T'R--*",OU,..TAI N 1"AO, 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils 
Suite 1 

Date Received : 11/26/2012 
Cedar City, UT 84721 

Electrical Percent Field Wilt 

Depths pH Saturation Conductivity Moisture Capacity Point 

Lab 10 Sample 10 cm s.u. % dS/m % % % 

S1211393-001 12AS001 0-12 7.5 56.7 0.67 8.6 29.8 21 .8 

S1211393-002 12ASOO1 12-28 7.6 54.2 0.53 8.2 29.1 22.3 

S1211393-003 12ASOO1 28-56 7.8 62.5 0.50 10.0 31.7 23.9 

S1211393-004 12AS001 56-90 7.9 66.7 0.67 14.7 37.1 29.6 

S1211393-005 12ASOO1 90-122 8.2 55.4 1.00 9.0 27.7 20.7 

S1211393-006 12AS001 122-160 8.2 31.7 0.81 5.0 17.8 7.6 

S1211393-007 12AS002 0-9 7.3 63.2 1.79 24.6 29.0 20,4 

S1211393-008 12ASOO2 9-26 7.6 74.3 1,45 22.7 32.8 24.3 

S1211393-009 12AS002 26-55 7.9 78.1 1.28 24.2 32,4 26.2 

S1211393-010 12AS002 55-87 7.9 73.2 1.45 26.6 33.1 26.9 

S1211393-011 12ASOO2 87-110 7.8 70.9 1.91 31 .2 35.3 27.4 

S1211393-012 12AS003 0-8 7.9 61.6 0.64 4.5 31.2 22.8 

S1211393-013 12AS003 8-34 7.9 57.9 0.61 5.9 30.3 22.2 

S1211393-014 12ASOO3 34-88 8.3 45.4 0.38 5.1 24.2 14.7 

S1211393-015 12AS003 88-122 8.3 48.0 0.42 6.8 24.6 15.3 

S1211393-016 12AS003 122-155 8.5 40.2 0.45 4.0 22.3 11 .9 

S1211393-017 12ASOO4 0-8 7.5 63.6 0.61 5.6 28.6 19.8 

S1211393-018 12AS004 8-22 7.4 46.8 0.35 5.9 21.7 11.4 

S1211393-019 12AS004 22-48 7.6 34.8 0.26 2.6 9.5 5.3 

S1211393-020 12ASOO4 48-788 7.8 49.7 0.33 6.6 23.2 16.2 

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 

Your Envir§R~JrffRl.oo~\Y&i~g Partner 

ReportlD: S1211393001 

Date Reported: 1/30/2013 

Work Order: S1211393 

Organic 

Matter 

% 

4.9 

3.9 

3.3 

4.2 

1.1 

0.6 

2.2 

3.3 

2.6 

2.5 

2.7 

4.4 

2.7 

0.5 

0.9 

1.1 

6.4 

1.4 

0.6 

1.3 

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 

K~A~~ Reviewed by: _..;;... __ ..;;... ____________ _ 
Page 1 of 12 

'<:aren Secor, Soil Lab Supervisor 



"~rpendjXK 
Inter-Mountain Labs 

Your Envir§R~MRI~~\ydti~g Partner 

.N1CR.4-,,\OUNTAIM lAG,s 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1211393001 

463 North 100 West 

Project: Private Lease Soils Suite 1 Date Reported: 1/30/2013 

Date Received: 11/26/2012 
Cedar City, UT 84721 Work Order: S1211393 

Electrical Percent Field Wit Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

LablD SamplelD cm s.u. % dS/m % % % % 

S1211393-021 12AS005 0-5 7.5 62.6 0.45 11.1 32.1 27.3 3.9 

S1211393-022 12ASOO5 5-35 7.6 74.9 0.33 15 1 37.2 29.6 2_3 

S1211393-023 12AS005 35-78 8.1 82.1 0.44 18.1 44.7 37.7 1.1 

S1211393-024 12AS007 0-7 7.5 50.3 0.40 3.8 22.8 15.4 1.9 

S1211393-025 12AS007 7-44 7.4 51 .5 0.34 11 ,3 25.1 19.0 1.8 

S1211393-026 12ASOO7 44-83 7.7 42.5 032 5.3 15.3 15.9 1.3 

S1211393-027 12ASOO8 0-9 7.5 46.4 0.43 4.8 22.9 12.7 4.0 

S1211393-028 12ASOO8 9-23 7.5 44.3 0.48 4.9 21 .6 9.0 2.5 

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, AS= 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 

-k(~~~ Reviewed by: _..;:;... __ ..;;;.. ______ _ _____ _ 

Karen Secor, Soil Lab Supervisor K - 17 
Page 7 of 12 



,(.;r-~pendiX K 
Inter-Mountain Labs 

, .. t"" - ,MOUHTAIH LA DS" 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils 
Suite 1 

Date Received: 11/26/2012 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

LablD SamplelD cm meqlL meqlL meq/L meq/L 

S1211393-OO1 12AS001 0-12 4.46 1.87 0.97 0.10 

S1211393-002 12AS001 12-28 3.78 2.07 0.51 0.13 

S1211393-OO3 12AS001 28-56 3.08 2.00 0.23 0.40 

S1211393-004 12AS001 56-90 2.84 3.11 0.14 1.35 

S1211393-OO5 12AS001 90-122 3.26 8.52 0.12 0.46 

S1211393-006 12AS001 122-160 4.01 5.16 0.15 0.22 

S1211393-007 12AS002 0-9 5.96 16.7 0.64 1.87 

S1211393-008 12AS002 9-26 4.77 11.2 0.45 1.50 

S1211393-OO9 12AS002 26-55 3.52 9.73 0.37 1.68 

S1211393-010 12AS002 55-87 4.58 12.3 0.36 1.96 

S1211393-011 12AS002 87-110 6.95 16.3 0.37 2.35 

S1211393-012 12AS003 0-8 3.74 2.53 0.99 0.20 

S1211393-013 12AS003 8-34 3.15 3.52 0.17 0.13 

S1211393-014 12AS003 34-88 1.47 2.48 0.09 0.15 

S1211393-015 12AS003 88-122 1.41 3.17 0.08 0.21 

S1211393-016 12AS003 122-155 0.90 3.64 0.11 0.38 

S1211393-017 12AS004 0-8 5.74 0.94 0.59 0.07 

S1211393-018 12ASOO4 8-22 3.28 0.61 0.23 0.07 

S1211393-019 12AS004 22-48 2.24 0.51 0.13 0.08 

S1211393-020 12ASOO4 48-788 2.56 0.92 0.06 0.12 

These results apply only to the samples tested. 

SAR 

0.06 

0.08 

0.25 

0.79 

0.19 

0.10 

0.56 

0.53 

0.65 

0.67 

0.69 

0.11 

0.07 

0.11 

0.14 

0.25 

0.04 

0,05 

0.07 

0.09 

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

Your Envir§R~~RI~~IYd1\~g Partner 

ReportlD: S1211393001 

Date Reported : 1/30/2013 

Work Order: S1211393 

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 

<~A~~ Reviewed by: _____________ ________ _ 

I< 18 '<aren Secor, Soil Lab Supervisor 
Page 2 of 12 



~lrlYl'~:endiX K SOil I ~h Ana\vsis Your EnvirO'ni'tiOOl:ll "M6'n tonng Partner 
~~~~~ Inter-Mountain Labs------------------------------------------------=---
"m .. • ... Ot/MrA.~ t AIlS 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils 

Date Received: 11/26/2012 

PE 

Depths Calcium 

Lab 10 Sample 10 cm meq/L 

S1211393-021 12AS005 0-5 4.24 

S1211393-022 12AS005 5-35 2.54 

S1211393-023 12AS005 35-78 1.83 

S1211393-024 12AS007 0-7 3.32 

S1211393-025 12AS007 7-44 2.76 

S1211393-026 12AS007 44-83 2.83 

S1211393-027 12AS008 0-9 4.30 

S1211393-028 12AS008 9-23 4.45 

These results apply only to the samples tested. 

PE 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

PE PE 

Magnesium Potassium Sodium 

meq/L meq/L meq/L 

1.10 0.21 0.15 

1.25 0.15 0.19 

1.98 0.16 1.24 

1.00 0.30 0.07 

0.87 0.19 0.09 

0.87 0.08 0.12 

0.57 0.18 0.07 

0.75 0.24 0.06 

SAR 

0.09 

0.14 

0.90 

0.05 

0.07 

0.09 

0.05 

0.04 

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

ReportlD: S1211393001 

Date Reported: 1/30/2013 

Work Order: S1211393 

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 

<~A~C6VL.. Reviewed by: _..::.... __ ..::.... _____ _______ _ 

Karen Secor, Soil Lab Supervisor K - 19 
Page 8 of 12 



"1~m~li\PpendiX K SOil I ::Ih Analvsis L Your EnvirO'nMtmta'IM6n [Onng Partner 

!"!"n'!ii!,~. _iiiii ... i!,IO!i.uH!'!!'TA!i!rH!!iL!iiA~05 Inter-Mountain Labs --1-67-3-T-e-rr-a-A-v-e-n-ue-,-S-h-er-id-a-n-, Wy-o-m-in-g-8-28-0-1--P-h:-(-30-7-)-6-72--8-94-5-----------------------------.,;---

Project: Private Lease Soils 

Date Received: 11/26/2012 

Lab 10 

S1211393-001 

S1211393-002 

S1211393--003 

S1211393-004 

S1211393-005 

S 1211393--006 

S1211393-007 

S1211393-008 

S1211393-OO9 

S1211393-010 

S1211393-011 

S1211393-012 

S1211393-013 

S1211393-014 

S1211393-015 

S1211393-016 

S1211393-017 

S1211393-018 

S1211393--019 

S1211393-020 

Sample 10 

12AS001 

12ASOO1 

12AS001 

12AS001 

12AS001 

12ASOO1 

12AS002 

12AS002 

12AS002 

12AS002 

12AS002 

12AS003 

12AS003 

12AS003 

12AS003 

12AS003 

12AS004 

12AS004 

12AS004 

12AS004 

These results apply only to the samples tested. 

Depths 

cm 

0-12 

12-28 

28-56 

56-90 

90-122 

122-160 

0-9 

9-26 

26-55 

55-87 

87-110 

0-8 

8-34 

34-88 

88-122 

122-155 

0-8 

8-22 

22-48 

48-788 

Sand 

% 

30.0 

24.0 

10.0 

16.0 

26.0 

64.0 

30.0 

20.0 

24.0 

18.0 

10.0 

24.0 

25.0 

25.0 

27.0 

43.0 

65.0 

67.0 

77.0 

39.0 

Silt 

% 

39.0 

41.0 

49.0 

40.0 

42.0 

24.0 

41.0 

46.0 

39.0 

42.0 

52.0 

39.0 

33.0 

53.0 

50.0 

41.0 

15.0 

10.0 

14.0 

34.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

31 .0 

35.0 

41.0 

44.0 

32.0 

12.0 

29.0 

34.0 

37.0 

40.0 

38.0 

37.0 

42.0 

22.0 

23.0 

16.0 

20.0 

23.0 

9.0 

27.0 

Texture 

Clay Loam 

Clay Loam 

Silty Clay 

Silty Clay 

Clay Loam 

Sandy Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Silty Clay 

Silty Clay Loam 

Clay Loam 

Clay 

Silty Loam 

Silty Loam 

Loam 

Sandy Clay Loam 

Sandy Clay Loam 

Sandy Loam 

Clay Loam 

Very Fine 

Sand 

% 

8.0 

5.4 

<0.1 

6.9 

6.4 

14.4 

10.4 

11 .2 

13.9 

7.7 

0.6 

5.9 

10.5 

12.5 

10.1 

7.0 

15.9 

16.7 

10.2 

9.9 

Boron 

ppm 

0.58 

0.60 

0.63 

0.71 

0.40 

0.17 

0.34 

0.43 

0.25 

0.26 

0.47 

0.79 

0.72 

0.37 

0.34 

0.39 

0.37 

0.25 

0.15 

0.25 

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

ReportlD: S1211393001 

Date Reported: 1/30/2013 

Work Order: S 1211393 

Nitrate 

(as N) 

ppm 

1.2 

0.8 

0.3 

<0.1 

0.4 

0.7 

0.6 

1.1 

1.4 

2.2 

1.4 

11.9 

15.8 

4.5 

4.7 

4.4 

0.3 

0.2 

0.5 

0.3 

C03 

% 

46.2 

47.9 

52.2 

42.9 

51.8 

30.4 

27.3 

23.8 

22.2 

33.2 

47.9 

46.4 

50.8 

45.4 

41.1 

33.4 

4.1 

1.8 

5.9 

14.4 

Selenium 

ppm 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AS= Acid Base, ASP= Acid Sase 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 

K~A~~ Reviewed by: _~ __ ~ ____________ _ 
Page 3 of 12 

'<:aren Secor, Soil Lab Supervisor 



/ 

~rpendiXK Your Envir§R~Jrif~1 OO~IY&i~g Partner 
Inter-Mountain Labs 

I IiIT(" ~ ""OUH TAU. L A OS 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 
Cedar City, UT 84721 Work Order: S1211393 

Very Fine Nitrate 

Depths Sand Silt Clay Texture Sand Boron (as N) C03 Selenium 

Lab 10 Sample 10 cm % % % % ppm ppm % ppm 

S1211393-021 12AS005 0-5 17.0 33.0 50.0 Clay 5,0 0.45 0.2 23.1 <0.02 

S1211393-022 12AS005 5-35 9.0 33_0 58.0 Silty Clay 4,5 0.22 0.2 23.5 <0.02 

S1211393-023 12AS005 35-78 7.0 29.0 64.0 Clay 3.3 0.54 0.6 24.4 <0.02 

S1211393-024 12AS007 0-7 47.0 24.0 29.0 Sandy Clay Loam 11 .5 0.30 03 3.0 <0.02 

S1211393-025 12ASOO7 7-44 37.0 27.0 36.0 Clay Loam 4.2 0,36 0.9 1.4 <0.02 

S1211393-026 12ASOO7 44-83 67.0 11 ,0 22.0 Sandy Clay Loam 16.6 0.25 0.5 19 9 <0.02 

S1211393-027 12AS008 0-9 63.0 20.0 17.0 Sandy Loam 12.2 0.19 0.7 11 .8 <002 

S1211393-028 12ASOO8 9-23 77.0 11 .0 12.0 Sandy Loam 11.4 013 0.2 15.7 <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 

K~~UVL. Reviewed by: ______________________ _ 

Karen Secor, Soil Lab Supervisor K - 21 
Page 9 of 12 



~~rpendiXK 
Inter-Mountain Labs 

1~,.t.Jt - ""OU~'tA.1H I.A.S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils 
Suite 1 

Date Received: 11/26/2012 
Cedar City, UT 84721 

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

Depths Carbon TOC Sulfur AB Potential ABP 

LablD SamplelD cm % % % tJ1000t tJ1000t tJ1000t 

S1211393-OO1 12AS001 0-12 8.5 3.0 0.03 0.83 462 461 

S1211393-002 12AS001 12-28 8.5 2.7 <0.01 <0.01 479 479 

S1211393-003 12ASOO1 28-56 8.6 2.4 <0"01 <0.01 522 522 

S1211393-004 12AS001 56-90 9.2 4.1 0.02 0.72 429 428 

S1211393-OO5 12AS001 90-122 7.5 1.3 <0.01 <0.01 518 518 

S1211393-006 12AS001 122-160 4.4 0.7 <0.01 <0.01 304 304 

S1211393-007 12AS002 0-9 4.8 1.6 0.02 0.54 273 273 

S1211393-008 12AS002 9-26 4.5 1.6 <0.01 <0.01 239 239 

S1211393-OO9 12ASOO2 26-55 3.7 1.1 <0.01 <0.01 222 222 

S1211393-010 12AS002 55-87 5.4 1.5 <0.01 <0.01 332 332 

S1211393-011 12AS002 87-110 7.8 2.0 <0.01 <0.01 479 479 

S1211393-012 12AS003 0-8 8.8 3.2 0.02 0.50 464 463 

S1211393-013 12AS003 8-34 8.5 2.4 <0.01 <0.01 508 508 

S1211393-014 12ASOO3 34-88 6.6 1.1 <0.01 <0.01 454 454 

S1211393-015 12AS003 88-122 6.3 1.3 0.01 0.40 411 410 

S1211393-016 12ASOO3 122-155 4.7 0.7 <0,01 <0.01 334 334 

S1211393-017 12AS004 0-8 5.1 4.6 0.03 0.85 41.3 40.4 

S1211393-018 12AS004 8-22 0.8 0.6 <0.01 <0.01 18.0 18.0 

S1211393-019 12AS004 22-48 1.0 0.3 <0.01 <0.01 59.0 59.0 

S1211393-020 12ASOO4 48-788 3.0 1.3 <0.01 <0.01 144 144 

These results apply only to the samples tested. 

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

ReportlD: S1211393001 

Date Reported : 1/30/2013 

Work Order: S1211393 

Total 

Mercury 

mg/Kg 

<0.2 

<0.2 

<02 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ASP= 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 

K~~~ Reviewed by: _-=-__ -=-_ ___________ _ 
Page 4 of 12 

'<;aren Secor, Soil Lab Supervisor 



"1.rm~-'P:endiX K ~Oil I ::In Analvsis L Your Envir~rlr'l'lOOalM6f1 tonng Partner 
!!!1 .. !I!T<!o~_~"'~O!!!UH!!'Ai!iI!, !!iH L!Iii!"I![I!"" Inter-Mountain Labs---------------------------------------------------...;...---

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

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1211393001 

463 North 1 00 West 

Project: Private Lease Soils 

Date Received: 11/26/2012 

Suite 1 Date Reported: 1/30/2013 
Cedar City, UT 84721 Work Order: S1211393 

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

Depths Carbon TOC Sulfur AB Potential ABP Mercury 

Lab 10 Sample 10 cm % % % U1000t U1000t U1000t mg/Kg 

S1211393-021 12AS005 0-5 5.4 2.6 <0.01 <0.01 231 231 <0.2 

S1211393-022 12AS005 5-35 4.9 2.1 <0.01 <0.01 235 235 <0.2 

S1211393-023 12AS005 35-78 3.6 0.6 <0.01 <0.01 244 244 <0.2 

S1211393-024 12AS007 0-7 1.5 1.2 <0.01 <0.01 29.6 29.6 <0.2 

S1211393-025 12ASOO7 7-44 1.2 1.0 <0.01 <0.01 13.7 13.7 <02 

S1211393-026 12ASOO7 44-83 3.2 08 <0.01 <0.01 199 199 <0.2 

S1211393-027 12AS008 0-9 4.0 2.6 001 0.32 118 117 <0.2 

S1211393-028 12ASOO8 9-23 3.4 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, MO= Acid Ammonium Oxalate 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AS= 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 

K~~~ Reviewed by: _-=-__ ..:;;;.. ____ --.: ________ _ 
Karen Secor, Soil Lab Supervisor K - 23 

Page 10 of 12 



l.rm~li\PpendiX K ~oil I ~h Analvsis L Your EnvirO"nt\'lernm MO'n (oong Partner 

~'''~T<~''-~'''~O~U''~TA~,~ .. !lil.,,~.s Inter-Mountain Labs--1-6-73-T-e-rr-a-A-v-e-n-ue-,-S-h-e-rid-a-n-, Wy--om-in-g-8-2-80-1--P-h:-(-30-7-)-6-7-2--8-94-5----------------------------==-----

Project: Private Lease Soils 

Date Received: 11/26/2012 

Lab 10 

S1211393-001 

S1211393-002 

S1211393-003 

S1211393-004 

S1211393-OO5 

S1211393-006 

S1211393-007 

S1211393-008 

S1211393-009 

S1211393-010 

S1211393-011 

S1211393-012 

S1211393-013 

S1211393-014 

S1211393-015 

S1211393-016 

S1211393-017 

S1211393-018 

S1211393-019 

S1211393-020 

Sample 10 

12AS001 

12AS001 

12AS001 

12AS001 

12AS001 

12AS001 

12AS002 

12AS002 

12AS002 

12AS002 

12AS002 

12AS003 

12AS003 

12AS003 

12AS003 

12AS003 

12AS004 

12AS004 

12AS004 

12AS004 

These results apply only to the samples tested. 

Depths 

cm 

0-12 

12-28 

28-56 

56-90 

90-122 

122-160 

0-9 

9-26 

26-55 

55-87 

87-110 

0-8 

8-34 

34-88 

88-122 

122-155 

0-8 

8-22 

22-48 

48-788 

Total 

Arsenic 

mg/Kg 

6.5 

6.9 

6.5 

4.1 

10.5 

5.6 

8.0 

6.1 

8.5 

6.3 

7.6 

7.5 

8.8 

5.0 

9.0 

3.8 

3.1 

4.2 

2.9 

3.4 

Total 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total Total 

Barium Cadmium Chromium 

mg/Kg 

449 

611 

821 

911 

653 

346 

295 

197 

266 

207 

204 

565 

658 

281 

358 

131 

64.9 

36.7 

17.3 

44.9 

mg/Kg 

0.81 

0.58 

0.75 

0.60 

0.65 

0.41 

0.51 

0.46 

0.41 

0.52 

0.54 

0.76 

0.68 

0.56 

0.71 

0.55 

0.55 

0.27 

0.26 

0.49 

mg/Kg 

15.2 

21.1 

28.2 

25.2 

26.2 

13.1 

17,1 

21 .3 

24.8 

19.6 

18.8 

26.0 

28.7 

19.5 

23.9 

12.9 

17.7 

17.7 

10.7 

12.8 

Total 

Copper 

mg/Kg 

12.1 

17.5 

19-4 

23.7 

11.8 

8.44 

13.9 

14.2 

17.9 

11 .3 

10.9 

17.6 

18.3 

8.23 

13.6 

10.1 

11 .9 

8.41 

6.48 

10.4 

Total 

Iron 

mg/Kg 

11100 

15200 

17700 

17300 

16600 

7570 

13700 

14100 

18100 

12700 

13300 

16200 

19500 

10200 

17300 

6890 

13700 

13200 

7730 

11400 

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

ReportlD: S1211393001 

Date Reported: 1/30/2013 

Work Order: S1211393 

Total 

Lead 

mg/Kg 

7.2 

102 

10.4 

8.9 

10.2 

6.5 

10.5 

10.8 

13.0 

9.6 

9.5 

10.4 

10.6 

8.3 

12.0 

7.0 

12.2 

8.6 

4.6 

8.6 

Total Total 

Manganese Molybdenum 

mg/Kg 

291 

398 

469 

538 

337 

195 

329 

237 

336 

254 

268 

550 

594 

269 

340 

202 

234 

161 

150 

315 

mglKg 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0_7 

<0.7 

<0.7 

<0.7 

<0.7 

0.8 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

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 

K~A-S-e~ Reviewed by: _....;.... __ .;..... ____________ _ 
Page 5 of 12 

'<aren Secor, Soil Lab Supervisor 



" --(WtrpendiX K Your Envir§RM~RI~~\Y~~g Partner 
. Inter-Mountain Labs 

h.T(A..· ~OUH JAf'" LAa ~ 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 
Cedar City, UT 84721 Work Order: S1211393 

Total Total Total Total Total Total Total Total Total 

Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese Molybdenum 

LablD SamplelD cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

S1211393-021 12AS005 0-5 7.6 147 0.71 19.1 14.2 32000 17.4 577 1.3 

S1211393-022 12AS005 5-35 3.1 115 0.39 15.7 11.8 15300 12.2 263 0.9 

S1211393-023 12AS005 35-78 6.1 107 0.37 14.4 10.9 13600 13.7 146 <0.7 

S1211393-024 12AS007 0-7 5.9 68.6 0.37 21.4 8.97 17500 11.1 239 <0.7 

S1211393-025 12AS007 7-44 6.0 79.0 0.25 25.6 9.12 19000 11.6 209 <0.7 

S1211393-026 12AS007 44-83 29 63.6 0.31 10.9 7.12 8180 5.0 142 <0.7 

S1211393-027 12AS008 0-9 3.2 52.1 0.45 150 11.0 12600 12.2 266 <0.7 

S1211393-028 12AS008 9-23 3.5 27.3 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 

K~~Gc9-'L. Reviewed by: _.;:.... __ .::.::.. _____________ _ 

Karen Secor, Soil Lab Supervisor K - 25 
Page 11 of 12 



-lIit"rpendiX K Your Envir§R~~Rt ~~\Y&\ng Partner 
Inter-Mountain Labs 

,,,,T(,,- .. ,,,,,OUN TAtN LA.S 1673 Terra Avenue, Sheridan, VVyoming 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 
Cedar City, UT 84721 Work Order: S1211393 

Total Total Total Bulk 

Depths Selenium Silver Zinc Density 

LablD SamplelD cm mgtKg mgtKg mgtKg gtcm3 

S1211393-001 12AS001 0-12 <0.96 <0.5 43.4 3.4 

S1211393-002 12AS001 12-28 <0.96 <0.5 58.8 3.0 

S1211393-003 12ASOO1 28-56 1.09 <0.5 65,3 3.2 

S1211393-004 12AS001 56-90 <0,96 <0.5 70.9 2.4 

S1211393-005 12AS001 90-122 <0.96 <0.5 45.5 2.6 

S1211393-006 12AS001 122-160 <0.96 <0.5 27.9 2.9 

S1211393-OO7 12ASOO2 0-9 <0.96 <0.5 44.7 2.4 

S1211393-008 12AS002 9-26 <0.96 <0.5 49.7 2.7 

S1211393-009 12ASOO2 26-55 <0.96 <0.5 54.7 2.3 

S1211393-010 12AS002 55-87 <0.96 <0.5 43.7 2.2 

S1211393-011 12ASOO2 87-110 <0.96 <0.5 40.2 22 

S1211393-012 12ASOO3 0-8 <0.96 <0.5 66.5 4.1 

S1211393-013 12AS003 8-34 <0.96 <0.5 64.0 7.4 

S1211393-014 12AS003 34-88 <0.96 <0.5 33.4 2.7 

S1211393-015 12AS003 88-122 <0.96 <0.5 50.4 2.6 

S1211393-016 12AS003 122-155 <0.96 <0.5 28.5 3.2 

S1211393-017 12AS004 0-8 <0.96 <0.5 46.9 3.5 

S1211393-018 12AS004 8-22 <0.96 <0.5 34.4 27 

S1211393-019 12AS004 22-48 <0.96 <0.5 18.2 2.7 

S1211393-020 12ASOO4 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 

K~~UV\.-Reviewed by: _-=-__ -=-____________ _ 
Page 6 of 12 

'{aren Secor, Soil Lab Supervisor 



~lrm~.t.P·~end iX K Soil I ~h Analvsis L Your Enviro"n'rt'I~arM6n ronng Partner 
!!'M'ii!H~ •• i!ii .. ~ou~ .. ~rA~'H!!',!i!Aii!i! •• Inter-Mountain Labs --1-67-3- T-e-rr-a-A-v-e-n-ue-,-S-h-er-id-a-n-, 1Ny--om- in-g-8-28-0-1--P-h:-(-30-7-)-6-7-2--8-94-5-- - ---------------------------

Project: Private Lease Soils 

Date Received: 11/26/2012 

Total 

Depths Selenium 

LablD SamplelD cm mg/Kg 

S1211393-021 12AS005 0-5 <0.96 

S1211393-022 12AS005 5-35 <0.96 

S1211393-023 12AS005 35-78 <0.96 

S1211393-024 12AS007 0-7 <0.96 

S1211393-025 12AS007 7-44 <0.96 

S1211393-026 12ASOO7 44-83 <0.96 

S1211393-027 12ASOO8 0-9 <0.96 

S1211393-028 12AS008 9-23 <0.96 

These results apply only to the samples tested. 

Total 

Silver 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total Bulk 

Zinc Density 

mg/Kg mg/Kg g/cm3 

<0.5 74.5 3.2 

<0.5 47.8 2.5 

<0.5 50.2 2.6 

<0.5 45.5 2.9 

<0.5 49.5 26 

<0.5 196 2.5 

<0.5 39.0 3.5 

<0.5 14.6 3.4 

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

ReportlD: S1211393001 

Date Reported : 1/30/2013 

Work Order: S 1211393 

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 

.k(~~~ Reviewed by: _-=--__ -=--__________ _ _ _ 
Karen Secor, Soil Lab Supervisor K - 27 

Page 12 of 12 



[ndiXK 
Soil Lab Analysis 

'l1Yl .. Inter-Mountain Labs, Inc 
1673 Terra Ave, Sheridan, Wyoming, 82801 

ht--n,,,·MOUHT • • 1t vo-" 

(307) 672-8945 
Soil Analysis Report 

Alton Coal Development 
463 North 100 West, Suite 1 

Cedar City, UT 84721 
Project ID: Pnvat Lease Soils Report 10: S1211393001 
Date Received: 11126/ 012 Date Reported: 1/30/2013 

Work Order: S1211393 

Very 
Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M 

LablD Samele ID % % % % % (lac.hI' OOacft.tf. in) s p 

81211393-001 '2ASO~1 (1-12) 4_9 30.0 39.0 31 .0 8.0 Clay Loa", 0.17 2 4 3243.0 
S1211393-002 12ASOq1 (12-28) 39 24.0 41.0 35.0 54 Clay Loam 0.18 2 4 3016.0 
S1211393-003 12AS001 (28-56) 3.3 10.0 49.0 41.0 0 Silty Clay 0.24 2 6 2891 .0 
81211393-004 12A80Q1 (56-90) 4.2 16.0 40.0 44.0 6.9 Silty Clay 0.20 2 6 26264 
81211393-005 12ASO~1 (90-122) 1 1 26.0 42.0 32.0 6.4 Clay Loam 0.26 2 4 3291.2 
81211393-006 12ASOO

f
1 (122-160) 06 64.0 24.0 120 14.4 Sandy Loam 0.23 2 2 3379.2 

S1211393-007 12AS0q2 (0-9) 2.2 30.0 41.0 290 104 Clay Loam 0.29 3 4 3649.4 
S1211393-008 12AS002 (9-26) 3.3 20.0 46.0 34.0 11.2 Clay Loam 028 3 4 3775.2 
81211393-009 12ASod2 (26-55) 2,6 240 39.0 37.0 13.9 Clay Loam 0.26 3 4 3332.7 
S1211393-010 12ASD02 (55-87) 25 18.0 42.0 400 7.7 Silty Clay 0.29 3 6 2982,0 
81211393-011 12ASOO;z (87-110) 27 10.0 52.0 38.0 0.6 Silty Clay Loam 0.28 3 5 3261 .2 
81211393-012 12ASOO (0-8) 4.4 24.0 390 370 5.9 Clay Loam 0.16 2 4 2828.7 
S1211393-013 12ASOgg (8-34) 27 250 33.0 42.0 10.5 Clay 0.22 2 6 2523.0 
S1211393-014 12ASO (34-88) 0.5 25.0 53.0 22.0 12,5 Silty Loam 0.41 2 3 5109.0 
S1211393-015 12ASO~ (88-122) 0.9 270 50.0 23.0 101 Silty Loam 0.35 2 3 46277 
S1211393-016 12ASO (122-155) 1.1 43.0 41.0 160 70 Loam 0.30 2 3 4032.0 
S1211393-017 12ASOO~ (0-8) 6.4 650 15.0 20.0 15.9 Sandy Clay Loam 0.11 2 4 2472.0 
S1211393-018 12ASO~ (8-22) 14 67.0 10.0 230 16.7 8andy Clay Loam 0.16 2 4 2055.9 
S1211393-019 12ASO~ (22-48) 0.6 77.0 14.0 9.0 10.2 Sandy Loam 0.13 2 2 22022 
81211393-020 12ASO~ (48-78) 1.3 390 34.0 27.0 9.9 Clay Loam 0.25 2 4 32047 
S1211393-021 12ASOO (0-5) 3.9 170 33.0 50.0 5.0 Clay 0.17 2 6 1900.0 
81211393-022 12ASOO~ (5-35) 2.3 9.0 33.0 58.0 4.5 Silty Clay 0.16 2 6 1575.0 
S1211393-023 12ASOO (35-78) 1.1 70 29.0 64.0 3.3 Clay 0.15 2 6 1162.8 
S1211393-024 12ASOO~ (0-7) 1 9 47.0 24.0 290 11.5 Sandy Clay Loam 0.19 2 4 25205 
81211393-025 12ASOO (7-44) 1.8 37.0 27.0 36.0 4.2 Clay Loam 0.15 2 4 1996.8 
81211393-026 12ASOO (44-83) 1.3 67.0 11.0 22.0 16.6 Sandy Clay Loam 0.17 2 4 2152.8 
S1211393-027 12AS008 (0-9) 4.0 63.0 20.0 17.0 12.2 Sandy Loam 0.11 2 2 2672.6 
S1211393-028 12ASOD8 (9-23) 2.5 77.0 11.0 120 11.4 Sandy Loam 0.09 2 2 19712 

I 
Th~' R~", ''',"0"" ~"" 
Reviewed by: Ma~ 

Karen Secor, Soil Lab Supervisor 

r ?8 
Pa Jf 1 



-I~m~~ppendix K Soil Lab Analysis I: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------

, .. TC~· .. OUH1A'N LAO. 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

CLIENT: 

Project: 

Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils 

S1301063 

Samples 12AS031, and 12AS032 were received on December 31,2012. 

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

Date: 1/30/2013 

CASE NARRATIVE 

Report1D:S1301063001 

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, SVV846 , 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: 
------------------Karen Secor, Soil Lab Supervisor 
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-liYt-rpendiX K 
Inter-Mountain Labs 

Your Envir§RM~RI-OO~\Y&i~g Partner 

l"'l't" - "'O'n~fAUlI.Ae.S 1673 Terra Avenue, 8heridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1301063001 

463 North 100 West 

Project: Private Lease Soils 
Suite 1 Date Reported: 1/30/2013 

Date Received: 12131/2012 
Cedar City, UT 84721 Work Order: S1301063 

Electrical Percent Field VVilt Organic 

Depths pH 8aturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % d8/m % % % % 

81301063-001 12A8031 0-12 7.5 65.4 0.47 13.8 32.3 22.6 3.7 

81301063-002 12AS031 12-26 7.5 67.1 0.46 13.3 32.1 24.8 3.4 

81301063-003 12A8031 26-44 7.5 60.8 0.46 12.2 32.2 25.2 3,7 

81301063-004 12A8031 44-71 7.9 60.2 0.37 8.7 24.4 17.6 2.2 

81301063.005 12A8031 71-108 8.2 39.8 0.29 4.7 20.5 11 .3 0.9 

81301063-006 12A8031 108-134 8.2 39.4 0.22 3.8 13.6 5.8 0.7 

81301063-007 12A8031 134-172 8.2 32.9 0.24 3.9 14.4 7.2 0.7 

81301063-008 12AS032 0-10 7.7 84.2 0.59 17.7 41.5 27.9 4.5 

81301063-009 12AS032 10-24 7.8 75.7 OA5 15.1 38.7 33.1 1.9 

S1301063-010 12AS032 24-66 7.9 83.7 0.79 16.4 41.3 30.3 3.0 

S1301063-011 12AS032 66-143 7.8 82.9 4.96 18.7 43.9 29.1 30 

S1301063-012 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= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K'~~~ Reviewed by: _..:..... __ ..:..... ____________ _ 
Page 1 of6 

·~aren Secor, Soil Lab Supervisor 



. 
~rpendiXK Your Envir§R~~~M~lycm~g Partner 

Inter-Mountain Labs 
,NTCIit- MOUMTAIM t. JlOS 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 
Suite 1 Date Reported: 1/30/2013 

Date Received: 12131/2012 
Cedar City, UT 84721 Work Order: S1301063 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium SAR 

Lab 10 Sample 10 cm meq/L meq/L meq/L meq/L 

S1301063-001 12AS031 0-12 3.71 1.11 0.45 0.13 0.08 

S1301063-002 12AS031 12-26 3.60 1.35 0.31 0.18 0.12 

S 130 1063-003 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 

S1301 063-005 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 

S 1301063-009 12AS032 10-24 2.52 0.79 0.13 1.91 1.49 

S1301063-010 12AS032 24-66 2.57 1.05 0.11 5.08 3.77 

S1301063-011 12AS032 66-143 21.8 15.5 035 32.6 7.56 

S1301063-012 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: _=-__ =-____________ _ 
Karen Secor, Soil Lab Supervisor K - 31 
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"~rpendiXK 
Inter-Mountain Labs 

Your Envir§RMM~ ~~\Y~g Partner 

I(IoITCIl - ,",OU NTAIN LA D5: 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 
Suite 1 Date Reported : 1/30/2013 

Date Received: 12131/2012 
Cedar City, UT 84721 Work Order: S1301063 

Very Fine Nitrate 

Depths Sand Silt Clay Texture Sand Boron (as N) C03 Selenium 

LablD SamplelD cm % % % % ppm ppm % ppm 

S130 1 063-001 12AS031 0-12 20.0 37.0 43.0 Clay 10.6 0.26 2.8 23.3 <0.02 

S1301063-002 12AS031 12-26 20.0 35.0 45.0 Clay 11 .2 0.32 1.1 23.4 <0.02 

S 130 1063-003 12AS031 26-44 20.0 36.0 44.0 Clay 5.8 0.51 0.6 18.4 <0.02 

S1301063-004 12AS031 44-71 46.0 22.0 32.0 Sandy Clay Loam 16.8 0.29 05 22.4 <0.02 

S1301 063-005 12AS031 71-108 46.0 36.0 18.0 Loam 13.1 0.21 0.6 36.4 <0.02 

S 130 1 063-006 12AS031 108-134 68.0 20.0 12.0 Sandy Loam 7.8 0.14 0.5 35.0 <0.02 

S1301063-OO7 12AS031 134-172 74.0 16.0 10.0 Sandy Loam 13.3 0.14 <0.1 24.0 <0.02 

S1301063-OO8 12AS032 0-10 26.0 31.0 43.0 Clay 19.3 0.67 1.7 6.5 <0.02 

S1301063-OO9 12AS032 10-24 20.0 31 .0 49.0 Clay 15.6 0.66 0.6 7.6 <0.02 

S1301063-010 12AS032 24-66 16.0 28.0 56.0 Silty Clay 11.8 1.11 <0.1 12.4 <0,02 

S1301063-011 12AS032 66-143 16.0 24.0 60.0 Clay 10.4 3.04 0.5 9.1 <0.02 

S1301063-012 12AS032 143-165 16.0 31.0 53.0 Clay 11.2 2.62 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-OTPA= Ammonium Bicarbonate-OTPA, 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 

.k(~~~ Reviewed by: _~ __ ~ ____________ _ 
Page 3 of 6 

"aren Secor, Soil Lab Supervisor 
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Your Envir§RM~~IM~\ycm~g Partner 
Inter-Mountain Labs 

.,4'(" ... "'OUNTAUI LADS 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 
Suite 1 Date Reported: 1/30/2013 

Date Received : 12131/2012 
Cedar City, UT 84721 Work Order: S1301063 

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

Depths Carbon TOC Sulfur AB Potential ABP Mercury 

Lab 10 Sample 10 cm % % % U1000t U1000t U1000t mg/Kg 

S 1301 063-001 12AS031 0-12 4.4 1.6 0.13 4.19 233 229 <0.2 

S1301063-002 12AS031 12-26 4.2 1.4 0.09 2.87 234 231 <0.2 

S1301063-003 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 

S1301063-005 12AS031 71-108 4.8 0.4 0.08 2.61 364 361 <0.2 

S1301063-006 12AS031 108-134 4.0 <0.1 0.08 2.46 350 347 <0.2 

S1301063-007 12AS031 134-172 2.3 <0.1 0.07 2.21 240 238 <02 

S1301063-008 12AS032 0-10 3.0 2.2 0.10 3.13 64.8 61.6 <0.2 

S 1301063-009 12AS032 10-24 1.8 0.9 0.12 3.69 76.3 72.6 <0.2 

S1301063-010 12AS032 24-66 2.8 1.3 0.07 2.29 124 122 <0.2 

S1301063-011 12AS032 66-143 2.9 1.8 1.13 35.5 91.0 55.5 <0.2 

S1301063-012 12AS032 143-165 2.3 1.2 0.33 104 93.4 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 

K~A~~ Reviewed by: _-'-__ -=-____________ _ 
Karen Secor, Soil Lab Supervisor K- 33 
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,(lYtrPendiX K 
Inter-Mountain Labs 

Your Envir§RMMRI~~\Y&i~g Partner 

... "a·Mo UHTAIH: LAOS 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 
Suite 1 Date Reported: 1/30/2013 

Date Received : 12131/2012 
Cedar City, UT 84721 

Work Order: S1301063 

Total Total Total Total Total Total Total Total Total 

Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese Molybdenum 

LablD Sample ID cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

S1301063-001 12AS031 0-12 6.7 20.3 0.12 7.45 128 5340 16.5 90.6 14.6 

S 130 1 063-002 12AS031 12-26 10.3 138 0.81 33.4 18.6 20800 16.4 350 3.3 

S1301063-003 12AS031 26-44 7.8 109 1.06 26.1 14.3 16200 12.2 277 2.5 

S 1301063-004 12AS031 44-71 8.8 137 0.68 30.1 15.9 16900 12.3 321 2.6 

S1301 063-005 12AS031 71-108 7.7 123 0.49 17.4 7.61 9630 8.5 200 1.7 

S1301063-006 12AS031 108-134 8.7 111 0.43 22.2 13.7 17100 16.3 180 3.9 

S1301 063-007 12AS031 134-172 7.6 103 0.40 12.3 5.46 8630 6.8 173 1.4 

S 130 1 063-008 12AS032 0-10 5.8 149 0.37 11.3 4.99 6250 5.8 123 0.9 

S1301063-OO9 12AS032 10-24 7.5 107 0.41 31.4 16.5 19500 14.5 300 1.7 

S1301063-010 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 2,1 

S1301063-012 12AS032 143-165 5.8 71.4 0.21 13.8 8.30 12100 11.6 105 2.3 

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, ASP= Acid Sase Potential, pyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Po\.= Neutralization Potential 

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

K~A~C6V\...... Reviewed by: _-=-__ ~ ____________ _ 
Page 5 of6 

'<aren Secor, Soil lab Supervisor 
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~lrm'rpendiX K ~oil I ~h Ana\vsis Your EnvirO'rTi'l'ltmt~1 M6'n (onng Partner 
~~~~~~ Inter-Mountain Labs---------------------------- -----------------------=----
. ... 1'(ltl . ""-OU""' ... IM L,ABS 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils 

Date Received: 1213112012 

Suite 1 

Cedar City, UT 84721 

Total Total Total Bulk 

Depths Selenium Silver Zinc Density 

Lab 10 Sample 10 cm mg/Kg mg/Kg mg/Kg g/cm' 

S1301063-001 12AS031 0-12 43.5 0.5 7.84 2.9 

S1301063-002 12AS031 12-26 1.15 <0.5 98.2 2.9 

S1301063-003 12AS031 26-44 1.58 <0.5 79.4 

S1301063-004 12AS031 44-71 1.98 <0.5 91.8 2.3 

S 130 1 063-005 12AS031 71-108 <0.96 <0.5 43.4 25 

S 130 1 063-006 12AS031 108-134 2.59 <0.5 65.8 2.6 

S1301063-007 12AS031 134-172 <0.96 <0.5 30.9 2.6 

S 1301063-008 12AS032 0-10 1.93 <0.5 29.4 3.4 

S1301063-009 12AS032 10-24 <0.96 <0.5 69.1 2.3 

S1301063-010 12AS032 24-66 <0.96 <0.5 64.9 2.3 

S1301063-011 12AS032 66-143 <0.96 0.6 69.0 2.3 

S1301063-012 12AS032 143-165 <096 <0.5 44.5 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 

ReportlD: S1301063001 

Date Reported: 1/30/2013 

Work Order: S1301063 

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 

K~~c.&VL.. Reviewed by: _-"-__ -=-____________ _ 
Karen Secor, Soil Lab Supervisor K - 35 
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Soil Lab Analysis 
Inter-Mountain Labs. Inc 

1673 Terra Ave, Sheridan, Wyoming. 82801 
,wnfll ... ",OUHr A IH LAD, 

(307) 672-8945 
Soil Analysis Report 

Alton Coal Development 

463 North 1 00 West, Suite 1 
Cedar City. UT 84721 

Project ID: Private Lease Soils Report ID: S1301063001 
Date Received 12/31/2012 Date Reported: 113012013 

Work Order: S1301063 

Very 
Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Struclm e Permeability M 

LablD Samele ID % % % % % (tac.h/100acfLtf.in) s p 
S1301063-001 12AS031 (0-12) 3.7 20.0 37.0 43.0 10.6 Clay 0.25 3 6 2713.2 
S 1 301063-002 12ASOr (12-26) 3.4 20.0 35.0 45.0 11 .2 Clay 0.25 3 6 2541 .0 
S 1301063-003 12ASO 1 (26-44) 37 200 36.0 44.0 S.B Clay 0.23 3 6 2340.8 
51301063-004 12AS031 (44-71) 2.2 46.0 22.0 32.0 16.8 Sandy Clay Loam 0.22 3 4 26384 
81301063-005 12ASO:i1 (71-108) 0.9 46.0 36.0 18.0 13.1 Loam 0.30 2 3 40262 
51301063-006 12AS031 (108-134) 0.7 68.0 20.0 12.0 7.8 Sandy Loam 0.15 2 2 24464 
81301063-007 12ASOr (134-172) 0.7 74.0 16.0 10.0 13.3 Sandy Loam 0.16 2 2 2637.0 
S 130 1 063-008 12ASO 2 (1-10) 4.5 260 31.0 43.0 19.3 Clay 0.25 3 6 2867.1 
S1301063-009 12AS032 (10-24) 1.9 200 31 .0 49.0 15.6 Clay 0.26 3 6 23766 
8 1301063-010 12ASO:h (24-66) 30 160 28.0 56.0 11 .8 Silty Clay 0.23 4 6 1751.2 , 
81301063-011 12ASO~2 (66-143) 30 16.0 24.0 60.0 10.4 Clay 0.21 4 6 1376.0 
5 1301063-012 12ASO '2 (143-165) 3.0 16.0 31 ,0 53.0 11 .2 Clay 0.22 3 6 1983.4 

These Results apply only to the sa 

Reviewed by: 
Karen Secor, Soil Lab Supervisor 

II' ~6 

Po :Jf 1 



'l~m~~ppendiX K Soil Lab Analysis I: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------

'"T •• - ",aUW'AlH <AU 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Date: 4/3/2013 

CLIENT: 
Project: 
Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Full List 

S1301363 

CASE NARRATIVE 

Report1D: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.PA 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, SVV846, 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: V~A....:s:.eC6V\.­
Karen Secor, Soil Lab Supervisor 

K - 37 
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;(~rpendiX K Your Envir§RM~~I1m~\r&i~g Partner 
Inter-Mountain Labs 

nn' . .. ",O UNTAIH LAOS 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 

Date Received: 1/2212013 
Cedar City, UT 84721 Work Order: S1301363 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % dS/m % % % % 

S1301363-001 12AS018 0-22 7.7 72.1 0.46 15.4 40.8 30.8 5.6 

S 130 1363-002 12AS018 22-68 8.2 63.2 0.24 18.8 34.2 22.2 1.9 

S 130 1363-003 12AS018 68-115 8.4 65.5 0.25 13.9 27.2 23.6 1.3 

S1301363-004 12AS018 115-148 8.6 70.9 0.26 11 .5 27.3 22.7 1.2 

S1301363-005 12AS018 148-244 9.0 40.7 0.21 10.9 14.6 8.3 0.5 

S1301363-006 12AS020 0-13 7.8 87.7 0.59 13.1 38.8 32.4 7.4 

S1301363-007 12AS020 13-30 8.1 84.9 0.29 10.6 35.2 29.5 4.2 

S1301363-OO8 12AS020 30-80 8.3 81 .2 0.30 22.9 36.7 29.3 2.8 

S1301363-009 12AS020 80-111 8.6 67.0 0.31 11.7 27.4 24.6 0.9 

S1301363-010 12AS020 111-140 8.5 61.4 0.51 10.6 26.6 22.8 1.2 

S1301363-011 12AS020 140-175 8.7 51 .1 0.66 26.2 23.3 18.3 1.1 

S1301363-012 12AS021 0-9 7.8 75.3 0.48 11.2 32.5 24.2 5.1 

S1301363-013 12AS021 9-32 7.9 70.1 0.43 8.9 36.1 25.0 3.9 

S1301363-014 12AS021 32-65 8.7 68.7 0.39 10.8 38.8 25.6 2.7 

S1301363-015 12AS021 65-95 9.4 47.4 0.33 7.6 29.4 14.6 0.7 

S1301363-016 12AS021 95-150 9.0 34.3 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 4.7 0.9 

S1301363-018 12AS021 202-230 9.0 26.4 0.23 15.0 8.5 3.4 0.4 

S1301363-019 12AS022 0-12 8.6 23.9 0.28 3.6 12.3 6.1 0.7 

S1301363-020 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 

-k(~A...s..e.~ Reviewed by: _.",;;",. __ .",;;",. ____________ _ 
Page 1 of 21 

'~aren Secor, Soil Lab Supervisor 
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~ . pen IX 
Your Envir§RM~~I~~\Y~ng Partner I M Inter-Mountain Labs 

.", ,-u ... II\OI,lNrAI.., LA.e.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 
Suite 1 Date Reported: 4/3/2013 

Date Received: 1/2212013 
Cedar City, UT 84721 

Work Order: S1301363 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

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

S1301363-021 12AS022 50-87 9.2 29.2 0.36 8.4 11.4 5.8 0.4 

S1301363-022 12AS022 87-126 9.0 26.5 0.37 9.6 15.1 4.7 0.3 

S 130 1363-023 12AS022 126-160 8.8 26.8 0.62 14.6 15.6 5.9 1.0 

S1301363-024 12AS022 160-210 9.2 27.6 0.59 13.3 16.3 6.0 0.5 

S1301363-025 12AS022 210-232 7.7 30.1 2.01 23.7 20.5 7,3 2.5 

S 1301363-026 12AS024 0-18 9.1 25.6 0.22 5.1 15.1 6.7 0.3 

S1301363-027 12AS024 18-84 9.3 33.1 0.20 2.3 16.0 5.6 0.3 

S1301363-028 12AS024 84-136 9.4 27.9 0.18 2.6 15.6 5.0 0.3 

S1301363-029 12AS024 136-186 9.3 27.5 0.78 5.7 16.0 5.2 1.3 

S1301363-030 12AS024 186-233 9.1 30.3 0.55 13.9 15.0 5.2 0.4 

S1301363-031 12AS027 0-20 7.7 75.5 0.59 18 1 37.7 34.4 5.5 

S 130 1363-032 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 

S1301363-034 12AS027 100-116 8.1 58.2 0.42 9.0 28.2 21.5 2.1 

S1301363-035 12AS027 116-156 8.2 78.6 0.44 14.5 352 30.0 1.7 

S 1301363-036 12AS027 156-170 8.3 57.8 0.45 9.0 27.8 23.5 1.2 

S1301363-037 12AS028 0-12 7.7 71.5 0.82 12.9 34.2 30.3 5.9 

S1301363-038 12AS028 12-25 7.8 71.5 0.63 12.2 33.0 28.3 4.0 

S 1301363-039 12AS028 25-68 8.1 63.3 0.36 12.9 31.0 25.6 1,6 

S 1301363-040 12AS028 68-103 8.4 39.5 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 

K~~UVL. Reviewed by: _...;;;... _ _ ...;;;... ____________ _ 

Karen Secor, Soil Lab Supervisor K- 39 
Page 8 of 21 



"~f>pendiX K 
Inter-Mountain Labs 

Your Envir§RM~~I-oo~\ydti~g Partner 

114,.,It_ MOUNTAlloi LAOS 1673 Terra Avenue, Sheridan, Vllyoming 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 

Date Received: 1/2212013 
Cedar City, UT 84721 

Work Order: S1301363 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % dS/m % % % % 

S1301363-041 12AS028 103-128 8.4 61.4 0.36 12.5 28,0 22.6 1.0 

S1301363-042 12AS028 128-157 8.5 68.2 0.38 13.9 30.9 25.6 1.4 

S 1301363-043 12AS028 157-173 8.8 38.8 0.35 5.5 20.1 13.7 0.9 

S1301363-044 12AS029 0-14 7.6 60.7 1.18 10.5 30.8 22.8 5.0 

S1301363-045 12AS029 14-36 7.9 60.2 0.40 6.9 29.3 18.7 2.4 

S1301363-046 12AS029 36-58 8.0 68.2 0.36 10.6 31.6 25.2 2.1 

S1301363-047 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 29.2 23.4 1.0 

S1301363-050 12AS029 173-232 8.4 67.4 0.48 12.6 33.2 25.4 1.1 

S1301363-051 12AS029 232-244 8.1 53.6 4.85 7.1 27.5 17.1 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 

K~~69-'L. Reviewed by: ____ -'-____________ _ 
Page 15 of21 

'<:aren Secor, Soil Lab Supervisor 
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.JroIn .... - ,¥,ou.H.Alw 1",0$ 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 1/22/2013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

Lab 10 Sample 10 cm meq/L meq/L meq/L meq/L 

S 1301363-001 12AS018 0-22 3.10 1.57 0.49 0.09 

S1301363-002 12AS018 22-68 1.84 0.96 0.12 0.08 

S 130 1363-003 12AS018 68-115 1.17 1.84 0.07 0.17 

S1301363-004 12AS018 115-148 0.93 2.00 0.06 0.23 

S1301363-005 12AS018 148-244 1.01 1.57 0.08 0.15 

S 130 1363-006 12AS020 0-13 4.09 1.46 1.06 0.06 

S1301363-007 12AS020 13-30 2.37 096 0.43 0.07 

S1301363-008 12AS020 30-80 1.88 1.52 0.27 0.13 

S1301363-009 12AS020 80-111 0.97 2.23 0.07 0.37 

S1301363-010 12AS020 111-140 1.32 3.73 0.09 0,63 

S1301363-011 12AS020 140-175 1.26 5.80 0.11 0.82 

S1301363-012 12AS021 0-9 2.76 1,70 1.02 0.08 

S1301363-013 12AS021 9-32 2.50 2.66 018 0.07 

S1301363-014 12AS021 32-65 1.04 3.40 0.10 0.15 

S1301363-015 12AS021 65-95 0.83 2.94 009 0.16 

S1301363-016 12AS021 95-150 0.95 3.02 0.10 0.17 

S1301363-017 12AS021 150-202 0.81 1.71 0.06 0.14 

S1301363-018 12AS021 202-230 0.87 1.85 0.07 0.15 

S1301363-019 12AS022 0-12 2.05 1.03 0.26 0.13 

S 1301363-020 12AS022 12-50 1.37 1.16 0.18 0.14 

These results apply only to the samples tested. 

SAR 

0.06 

0.07 

0.14 

0.19 

0.14 

0.04 

0.05 

0.10 

0.29 

0.40 

0.43 

0.05 

004 

0.10 

0,11 

0.12 

0.12 

0.13 

0.11 

0.12 

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

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

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 

K~~~ Reviewed by: _..::..-__ ...::-____________ _ 

K - 41 Karen Secor, Soil Lab Supervisor 
Page 2 of 21 
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Inter-Mountain Labs 

I WT ' ... - ..... O U NT A IN L.AOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

Lab 10 Sample 10 cm meq/L meq/L meq/L meq/L 

S1301363-021 12AS022 50-87 1.24 2.28 0.12 0.24 

S1301363-022 12AS022 87-126 1.38 2.40 0.13 0.22 

S 1301363-023 12AS022 126-160 2.50 4.48 0.17 0.31 

S1301363-024 12AS022 160-210 1.89 4.04 0.14 0.29 

S 130 1363-025 12AS022 210-232 12.0 15.1 0.36 0.92 

S 1301363-026 12AS024 0-18 1.29 1.16 0.13 0.12 

S1301363-027 12AS024 18-84 1.04 1.25 0.09 0.11 

S1301363-028 12AS024 84-136 0.89 1.23 0.08 0.09 

S1301363-029 12AS024 136-186 1.24 1.98 0.10 0.17 

S 130 1363-030 12AS024 186-233 1.68 4.25 0.13 0.32 

S1301363-031 12AS027 0-20 3.52 2.55 0.46 0.58 

S1301363-032 12AS027 20-52 3.03 1.52 0.48 0.19 

S1301363-033 12AS027 52-100 2.61 1.88 0.22 0.39 

S 1301363-034 12AS027 100-116 1.61 1.83 0.07 1.39 

S1301363-035 12AS027 116-156 1.63 1.74 0.06 1.78 

S1301363-036 12AS027 156-170 1.53 1.75 0.04 1.89 

S1301363-037 12AS028 0-12 4.67 4.40 0.65 0.36 

S1301363-038 12AS028 12-25 3.67 3.59 0.17 0.33 

S 130 1363-039 12AS028 25-68 1.97 2.13 0.13 0.28 

S1301363-040 12AS028 68-103 1.48 2,13 0.08 0.26 

These results apply only to the samples tested. 

SAR 

0.18 

0.16 

0.17 

0.17 

0.25 

0.11 

0.10 

0.09 

0.14 

0.19 

0.33 

0.13 

0.26 

1.06 

1.37 

1.48 

0.17 

0.17 

0.19 

0.19 

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

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

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: _,,;.... __ =---____________ _ 
Page 9 of 21 

·~aren Secor, Soil Lab Supervisor 
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Inter-Mountain Labs------------------- - - - --------- - - ------------------=----
Unl:"-MOUHTA,I'" LAD S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

LablD SamplelD cm meq/L meq/L meq/L meq/L 

S1301363-041 12AS028 103-128 1.76 2.52 0.09 0.36 

S1301363-042 12AS028 128-157 1.62 3.04 0.08 0.46 

S1301363-043 12AS028 157-173 1.36 2.64 0.08 0.41 

S1301363-044 12AS029 0-14 7.07 5.16 1.19 0.22 

S1301363-045 12AS029 14-36 2.70 2.19 0.12 0.14 

S1301363-046 12AS029 36-58 2.22 2.26 0.10 0.22 

S1301363-047 12AS029 58-86 2.73 2..83 0.09 0.32 

S1301363-048 12AS029 86-118 2.05 2.53 0.07 0.41 

S1301363-049 12AS029 118-173 1.75 2.82 0.07 0.59 

S 1301363-050 12AS029 173-232 1.76 3.06 0.07 1.00 

S1301363-051 12AS029 232-244 12.2 57.4 042 9.96 

These results apply only to the samples tested. 

SAR 

0.24 

0.30 

0.29 

0.09 

0.09 

0.15 

0.19 

0.27 

0.39 

0.64 

1.69 

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

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

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: ____ ....::....-_ ___________ _ 

K -43 Karen Secor, Soil Lab Supervisor 
Page 16of21 



"lrm'.wpendiX K SOil I ~h Analvsis L Your EnvirO'niYu!ntro M61Honng Partner 
!!'!'W!!T<~~ .iii!i"!'!O!!!U"!!T .. i!i!'!!"H !iiiLAii!i!os Inter-Mountain Labs--1-67-3-T-e-r-ra-A-v-e-n-ue-,-S-h-er-id-a-n-, Wy--om-in-g-8-28-0-1--P-h:-(-30-7-)-6-72---8-94-5------------------------------

Project: Private Lease Soils - Full List 

Date Received : 1/2212013 

Depths Sand Silt 

Lab 10 Sample 10 cm % % 

S1301363-001 12AS018 0-22 26.0 38.0 

S1301363-OO2 12AS018 22-68 26.0 42.0 

S1301363-003 12AS018 68-115 8.0 48.0 

S 1301363-004 12AS018 115-148 18.0 42.0 

S1301363-005 12AS018 148-244 60.0 28.0 

S1301363-006 12AS020 0-13 20.0 49.0 

S1301363-007 12AS020 13-30 12.0 51 .0 

S1301363-008 12AS020 30-80 10.0 50.0 

S 130 1363-009 12AS020 80-111 8.0 51 .0 

S1301363-010 12AS020 111-140 10.0 54.0 

S 1301363-011 12AS020 140-175 10.0 64.0 

S1301363-012 12AS021 0-9 24.0 41 .0 

S1301363-013 12AS021 9-32 22.0 45.0 

S1301363-014 12AS021 32-65 22.0 46.0 

S1301363-015 12AS021 65-95 32.0 56.0 

S1301363-016 12AS021 95-150 52.0 36.0 

S1301363-017 12AS021 150-202 82.0 15.0 

S 1301363-018 12AS021 202-230 82.0 16.0 

S1301363-019 12AS022 0-12 84.0 14.0 

S1301363-020 12AS022 12-50 90.0 8.0 

These results apply only to the samples tested. 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay Texture 

% 

36.0 Clay Loam 

32.0 Clay Loam 

44.0 Silty Clay 

40.0 Silty Clay 

12.0 Sandy Loam 

31 .0 Clay Loam 

37.0 Silty Clay Loam 

40.0 Silty Clay 

41.0 Silty Clay 

36.0 Silty Clay Loam 

26.0 Silty Loam 

35.0 Clay Loam 

33.0 Clay Loam 

32.0 Clay Loam 

12.0 Silty Loam 

12.0 Sandy Loam 

3.0 Loamy Sand 

20 Loamy Sand 

2.0 Loamy Sand 

2.0 Sand 

Very Fine 

Sand 

% 

9.4 

7.3 

4.0 

12.3 

17.2 

3.3 

2.1 

1.8 

2.4 

5.2 

4.8 

10,9 

10.7 

8.3 

15.5 

9.6 

18.3 

12.5 

12.5 

8.5 

Coarse 

Fragment 

% 

65.9 

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

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AS= Acid Base, ASP= 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 

K~A-.S.e.~ Reviewed by: _....;.... __ ..;;.... ____________ _ 

'(aren Secor, Soil Lab Supervisor v 44 
Page 3 of 21 
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Your Envir§RM~RdQr6~\Y~~g Partner 

ItoIH.It - ..... OIJH t AI H. L".I 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Full List 

Date Received: 1/22/2013 

Depths 

LablD SamplelD cm 

S1301363-021 12AS022 50-87 

S1301363-022 12AS022 87-126 

S 130 1363--023 12AS022 126-160 

S1301363-024 12AS022 160-210 

S1301363-025 12AS022 210-232 

S1301363-026 12AS024 0-18 

S1301363-027 12AS024 18-84 

S1301363-028 12AS024 84-136 

S1301363-029 12AS024 136-186 

S1301363-030 12AS024 186-233 

S1301363-031 12AS027 0-20 

S 130 1363-032 12AS027 20-52 

S 130 1363-033 12AS027 52-100 

S 1301363-034 12AS027 100-116 

S 1301363-035 12AS027 116-156 

S1301363-036 12AS027 156-170 

S1301363-037 12AS028 0-12 

S 130 1363-038 12AS028 12-25 

S 1301363-039 12AS028 25-68 

S1301363-040 12AS028 68-103 

These results apply only to the samples tested. 

Sand Silt 

% % 

86.0 12.0 

90.0 9.0 

82.0 15.0 

84.0 14.0 

80.0 16.0 

74.0 20.0 

80.0 18.0 

88.0 10.0 

84.0 14.0 

88.0 11 .0 

24.0 36.0 

24.0 40.0 

26.0 36.0 

34.0 30.0 

12.0 50.0 

6.0 54.0 

18.0 38.0 

18.0 43.0 

10.0 46.0 

52.0 36.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

2.0 

1.0 

3.0 

2.0 

4.0 

6.0 

2.0 

2.0 

2.0 

1.0 

40.0 

36.0 

38.0 

360 

38.0 

40.0 

440 

39.0 

44.0 

12.0 

Texture 

Sand 

Sand 

Loamy Sand 

Loamy Sand 

Loamy Sand 

Sandy Loam 

Loamy Sand 

Sand 

Loamy Sand 

Sand 

Clay 

Clay Loam 

Clay Loam 

Clay Loam 

Silty Clay Loam 

Silty Clay 

Clay 

Silty Clay Loam 

Silty Clay 

Sandy Loam 

Very Fine Coarse 

Sand Fragment 

% % 

6.9 63.1 

4.9 65.9 

9.9 70.2 

11.3 73.8 

17.2 1.1 

2.2 62.6 

6.4 64.5 

9.5 60.5 

8.3 60.0 

8.8 54.4 

13.6 

10.0 

7.4 

120 

5.7 

2.5 

5.8 

7.9 

4.8 

17.2 

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

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

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 

K~~~ Reviewed by: ____ --'-_ ___________ _ 

Karen Secor, Soil Lab Supervisor K - 45 
Page 10 of21 
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~~~~~ Inter-Mountain Labs------------------------------------------------..:......--
'Mlu- .. "b~rAI .. ,~ ... 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Full List 

Date Received: 1/2212013 

Depths 

Lab 10 Sample 10 cm 

S1301363-041 12AS028 103-128 

S1301363-042 12AS028 128-157 

S 130 1363-043 12AS028 157-173 

S1301363-044 12AS029 0-14 

S 1301363-045 12AS029 14-36 

S 130 1363-046 12AS029 36-58 

S1301363-047 12AS029 58-86 

S 1301363-048 12AS029 86-118 

S1301363-049 12AS029 118-173 

S1301363-050 12AS029 173-232 

S1301363-051 12AS029 232-244 

These results apply only to the samples tested. 

Sand Silt 

% % 

12.0 56.0 

12.0 46.0 

48.0 40.0 

46.0 24.0 

32.0 30.0 

12.0 40.0 

2.0 40.0 

8.0 34.0 

6 .0 56.0 

8.0 40.0 

44.0 24.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

32.0 

42.0 

12.0 

30.0 

38.0 

48.0 

58.0 

580 

38,0 

52.0 

32.0 

Texture 

Silty Clay Loam 

Silty Clay 

Loam 

Sandy Clay Loam 

Clay Loam 

Silty Clay 

Clay 

Silty Clay 

Silty Clay Loam 

Silty Clay 

Clay Loam 

Very Fine Coarse 

Sand Fragment 

% % 

6.3 

2.4 

11.7 

27.5 

7.1 

<0.1 

<0.1 

3.3 

0.7 

4.1 

3.1 

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

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

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 

K~A~~ Reviewed by: _....::..-__ ....::..-_ _ ___ _______ _ 
Page 170f21 

'~aren Secor, Soil Lab Supervisor 
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Inter-Mountain Labs 

tMTt.-~O"''''TAn .. LA DS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon 

lablD SamplelD cm ppm ppm % ppm ppm % 

S1301363-001 12AS018 0-22 1.03 0.4 61.5 9.9 <0.02 10.5 

S 130 1363-002 12AS018 22-B8 0.31 <0.1 595 2.1 <0.02 8.0 

S1301363-003 12AS018 68-115 0.45 <0.1 54.1 1.8 <0.02 6.9 

S1301363-004 12AS018 115-148 0.31 <0.1 55.4 1.7 <0,02 6.8 

S1301363-005 12AS018 148-244 0.12 <0.1 27.9 1.2 <0.02 3.8 

S 130 1363-006 12AS020 0-13 0.52 4.7 38.2 10.1 <0.02 11 .2 

S1301363-007 12AS020 13-30 0.75 <0.1 76.3 4.1 <0.02 93 

S1301363-008 12AS020 30-80 0.64 <0.1 60.4 2.5 <0.02 9.1 

S1301363-009 12AS020 80-111 0.33 <0.1 52.4 3.4 <0.02 7.2 

S1301363-010 12AS020 111-140 0.29 <0.1 44.9 2.0 <0.02 6.1 

S1301363-011 12AS020 140-175 0.28 <0.1 54.2 2.3 <0.02 7.1 

S1301363-012 12AS021 0-9 1.07 <0.1 19.7 8.4 <0.02 5.4 

S1301363-013 12AS021 9-32 1.37 <0.1 30.7 6.5 <002 52 

S1301363-014 12AS021 32-B5 1.42 <0.1 56.3 4.0 <0.02 7.8 

S1301363-015 12AS021 65-95 0.31 <0.1 60.8 1.8 <0.02 7.7 

S1301363-016 12AS021 95-150 0.31 <0.1 45.9 1.5 <0.02 6.1 

S1301363-017 12AS021 150-202 0.16 <0.1 26.1 1.3 <0.02 3.3 

S1301363-018 12AS021 202-230 0.10 <0.1 22.5 4.2 <0.02 2.6 

S1301363-019 12AS022 0-12 0.08 <0.1 53.1 2.9 <0.02 7.3 

S1301363-020 12AS022 12-50 0.08 <0.1 62.2 2.6 <0.02 8.0 

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 

Your Envir§R~~RIOO~'Yd1ing Partner 

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

TOC 

% 

3.1 

0.9 

0.4 

0.2 

0.4 

6.6 

0.2 

1.8 

0.9 

0.8 

0.6 

3,0 

1.6 

1.1 

0.4 

0.6 

0.2 

<0.1 

0.9 

0,6 

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 

K~~UVL. Reviewed by: _....;.... _ _ ....;.... ____________ _ 

Karen Secor, Soil Lab Supervisor K-47 
Page 4 of 21 



--(rittpendiX K 
Inter-Mountain Labs 

.I'tTLIt - M,OUNTAI ... "-ADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % 

S1301363-021 12AS022 50-87 0.11 <0.1 60.5 1.7 <0.02 8.0 

S1301363-022 12AS022 87-126 0.06 <0.1 61 .9 1.9 <0.02 7.8 

S1301363-023 12AS022 126-160 0.13 <0.1 68.2 1.6 <0.02 8.9 

S1301363-024 12AS022 160-210 0.08 <0.1 68.6 1.7 <0.02 8.8 

S 130 1363-025 12AS022 210-232 0.41 <0.1 22.9 1.9 <0.02 3.5 

S 1301363-026 12AS024 0-18 0.12 <0.1 56.7 2.1 <0.02 7.3 

S1301363-027 12AS024 18-84 0.08 <0.1 56.6 3.3 <0.02 7.0 

S1301363-028 12AS024 84-136 0.06 <0.1 55.7 1.8 <0.02 7.0 

S1301363-029 12AS024 136-186 0.08 <0.1 54.7 1.9 <0.02 7.4 

S 130 1363-030 12AS024 186-233 0.08 <0.1 53.7 1.6 <0.02 6.8 

S1301363-031 12AS027 0-20 0.07 8.4 26.4 19.3 <0.02 5.4 

S1301363-032 12AS027 20-52 0.48 <0.1 26.5 11 .9 <0.02 5.0 

S1301363-033 12AS027 52-100 0.68 2.0 33.4 6.3 <0.02 5.2 

S 130 1363-034 12AS027 100-116 0.21 <0.1 29.0 2.1 <0.02 3.8 

S1301363-035 12AS027 116-156 0.25 <0.1 46.6 2.0 <0.02 6.2 

S 1301363-036 12AS027 156-170 0.37 <0.1 51 .6 4.3 <0.02 6.7 

S 1301363-037 12AS028 0-12 1.01 23.9 48.6 11 .0 <0.02 8.5 

S1301363-038 12AS028 12-25 0.79 7.2 49.4 11 .1 <0.02 7.7 

S 1301363-039 12AS028 25-68 0.38 0.4 53.8 2.8 <0.02 6.8 

S1301363-040 12AS028 68-103 0.17 <0.1 42.6 1.7 <0.02 4.4 

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 

Your Envir§RM~~~~\Y~~g Partner 

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

TOC 

% 

0.8 

0.3 

0.8 

0.6 

0.7 

0.5 

0.2 

0.3 

0.8 

0.3 

2.2 

1.8 

1.2 

0.4 

0.6 

0.5 

2.7 

1.7 

0.3 

<0.1 

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 

K~~c..&V'L. Reviewed by: _ ..;,.... __ ,;:;,...-_ ___________ _ 
Page 11 of 21 

'~ren Secor, Soil Lab Supervisor 



/~rpendiXK Your Envir§RMM~d~16~\Y~Rg Partner 
Inter-Mountain Labs 

I~TCIt~MOUNT.AIH <lADS 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 

Date Received: 1/22/2013 
Cedar City, UT 84721 Work Order: S1301363 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon TOC 

LablD SamplelD cm ppm ppm % ppm ppm % % 

S1301363-041 12AS028 103-128 0.29 <0.1 47.1 1.4 <0.02 5.8 0.2 

S1301363-042 12AS028 128-157 0.28 <0.1 51.7 1.5 <0.02 6.7 0.4 

S1301363-043 12AS028 157-173 0.12 <0.1 46.7 1.6 <0.02 5.3 <0.1 

S 130 1363-044 12AS029 0-14 0.71 56.5 25.6 41 .2 <0.02 5.1 2.0 

S 130 1363-045 12AS029 14-36 0.26 6.5 16.5 8.7 <0.02 3.2 1.2 

S 1301363-046 12AS029 36-58 0.45 0.9 24.1 4.0 <0.02 3.3 0.4 

S1301363-047 12AS029 58-86 0.33 1.2 39.2 5.1 <0.02 6.5 1.8 

S1301363-048 12AS029 86-118 0.21 1.2 51.2 2.2 <0.02 6.7 0.5 

S1301363-049 12AS029 118-173 0.27 0.7 57.7 2.6 <0.02 7.5 0.6 

S 1301363-050 12AS029 173-232 0.39 0.9 47.1 2.7 <0.02 6.2 0.5 

S1301363-051 12AS029 232-244 0.35 0.4 24.9 2.4 <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 

K~~C6VI.-Reviewed by: _..;...-__ ..;...-____________ _ 

Karen Secor, Soil Lab Supervisor K-49 
Page 18 of 21 



,(lYtrpendiX K 
Inter-Mountain Labs ,,..u .. .. "'O u )of TA IH LA DS 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Total T.S. Neutral. T.S. 

Depths Sulfur AB Potential ABP 

Lab 10 Sample 10 cm % tl1000t tl1000t tl1000t 

81301363-001 12A8018 0-22 0.09 2.69 615 612 

81301363-002 12A8018 22-68 0.06 1.98 595 593 

81301363-003 12A8018 68-115 0.04 1.19 541 540 

81301363-004 12A8018 115-148 0.03 0.92 554 553 

81301363-005 12A8018 148-244 0.01 0.44 279 279 

8130 1363-006 12A8020 0-13 0.49 15.4 382 367 

81301363-007 12A8020 13-30 0.04 1.23 763 761 

81301363-008 12A8020 30-80 0.06 1,98 604 602 

81301363-009 12A8020 80-111 0.04 1.20 524 523 

81301363-010 12A8020 111-140 0.04 1.13 449 448 

81301363-011 12A8020 140-175 0.01 0.41 542 541 

81301363-012 12A8021 0-9 0.15 4.61 197 192 

81301363-013 12A8021 9-32 0.74 23.1 307 284 

81301363-014 12A8021 32-65 1.29 40.3 563 523 

81301363-015 12A8021 65-95 0.02 0.48 608 608 

81301363-016 12A8021 95-150 0.03 0.79 459 458 

81301363-017 12A8021 150-202 0.02 0.73 261 261 

81301363-018 12A8021 202-230 0.19 5.81 225 219 

81301363-019 12A8022 0-12 0.02 0.47 531 530 

81301363-020 12A8022 12-50 0.03 0.87 622 621 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H20801= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

Abbreviations used in acid base accounting: T.8.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, Pyr8= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable 80dium Percentage 

<~~~ Reviewed by: _ ..;.... __ ...:..-____________ _ 

'~aren Secor, Soil Lab Supervisor v ')0 
Page 5 of 21 



~.r;tr·~endiX K 
Inter-Mountain Labs 

11of;Tl:. ~",OUI::olT"AI)( LAGS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 1/22/2013 
Cedar City, UT 84721 

Total T.S. Neutral T.S. 

Depths Sulfur AB Potential ABP 

Lab 10 Sample ID cm % tl100Dt tl1000t tl100Dt 

S1301363-021 12AS022 50-87 0.02 0.70 605 604 

S1301363-022 12AS022 87-126 0.02 0.55 619 618 

S1301363-023 12AS022 126-160 0.07 2.09 682 680 

S1301363-024 12AS022 160-210 0.07 2.03 686 684 

S1301363-025 12AS022 210-232 0.68 21.2 229 208 

S 1301363-026 12AS024 0-18 002 0.74 567 566 

S1301363-027 12AS024 18-84 0.03 0.80 566 565 

S 130 1363-028 12AS024 84-136 0.02 0.53 557 557 

S1301363-029 12AS024 136-186 0.03 0.82 547 546 

S 130 1363-030 12AS024 186-233 0.02 0.72 537 537 

S1301363-031 12AS027 0-20 0.04 1.13 264 262 

S1301363-032 12AS027 20-52 0.04 1.21 265 264 

S1301363-033 12AS027 52-100 0.03 1.02 334 333 

S 130 1363-034 12AS027 100-116 0.02 0.52 290 290 

S1301363-035 12AS027 116-156 0.05 1.60 466 465 

S 1301363-036 12AS027 156-170 0.16 5.02 516 511 

S 1301363-037 12AS028 0-12 0.05 1.65 486 485 

S1301363-038 12AS028 12-25 0.05 1.65 494 493 

S 1301363-039 12AS028 25-68 0.03 1.02 538 537 

S1301363-040 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 

Your Envir§R~Mf~~~IY&i~g Partner 

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

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 

K~,A.S..c~ Reviewed by: _..;;.... __ ..;;.... ____________ _ 

Karen Secor, Soil Lab Supervisor K - 51 
Page 12 of 21 



'1~t>pendiX K Your Envir§R~JrffRl~~IY~~g Partner 
Inter-Mountain Labs------------------------------------------------------

i,..,.c.. · .MOU.'KTAIM L AtlS 1673 Terra Avenue, Sheridan , \Nyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Total T.S. Neutral. T.S. 

Depths Sulfur AB Potential ABP 

Lab 10 Sample 10 cm % U1000t U1000t U1000t 

S1301363-041 12AS028 103-128 0.02 0.77 471 470 

S1301363-042 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 130 1363-045 12AS029 14-36 0.02 0.65 165 165 

S1301363-046 12AS029 36-58 0.01 0.46 241 241 

S1301363-047 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 

S 130 1363-050 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 

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

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 

<~A~C6VI....-Reviewed by: _...;;..... _ _ ...;;..... ____________ _ 
Page 19 of21 

'<:aren Secor, Soil Lab Supervisor 



.J 

'I'm'r· pendix K ~oil I l'Ih Anal 'sis Your EnvirO"rTWiEmtann6'n Yonng Partner 
~~~~~. Inter-Mountain Labs------------------------------------------------=---

'. 

1~T<. · .. O'fH·.AI~ LAGS 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Full List 

Date Received: 1/2212013 

LablD 

S1301363-001 

S 130 1363-002 

S 1301363-003 

S 1301363-004 

S1301363-005 

S1301363-006 

S1301363-007 

S 130 1363-008 

S1301363-009 

S1301363-010 

S1301363-011 

S1301363-012 

S1301363-013 

S1301363-014 

S1301363-015 

S1301363-016 

S1301363-017 

S1301363-018 

S1301363-019 

S1301363-020 

SamplelD 

12AS018 

12AS018 

12AS018 

12AS018 

12AS018 

12AS020 

12AS020 

12AS020 

12AS020 

12AS020 

12AS020 

12AS021 

12AS021 

12AS021 

12AS021 

12AS021 

12AS021 

12AS021 

12AS022 

12AS022 

These results apply only to the samples tested. 

Depths 

cm 

0-22 

22-68 

68-115 

115-148 

148-244 

0-13 

13-30 

30-80 

80-111 

111-140 

140-175 

0-9 

9-32 

32-65 

65-95 

95-150 

150-202 

202-230 

0-12 

12-50 

Total 

Arsenic 

mg/Kg 

6.6 

9.7 

24.0 

13.8 

3.6 

6.7 

7.4 

9.6 

26.3 

34.9 

5.3 

6.3 

7.6 

6.2 

7.4 

4.8 

128 

2.7 

5.0 

5.6 

Total 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total 

Barium 

Total 

Cadmium Chromium 

mg/Kg 

681 

750 

392 

498 

96.0 

596 

544 

546 

309 

353 

224 

103 

153 

331 

215 

201 

123 

75.6 

134 

127 

mg/Kg 

0.30 

0.38 

0.76 

0.65 

0.26 

0.37 

0.35 

0.34 

0.63 

0.72 

0.37 

043 

0.50 

0.36 

0.33 

0.33 

0.29 

0.21 

0.26 

0.24 

mg/Kg 

15.5 

21.0 

27.7 

29.1 

11.7 

18.4 

18.6 

16.0 

19.6 

20.9 

17.6 

20.1 

27.6 

17.2 

12.3 

11.5 

5.74 

5.61 

7.35 

6.40 

Total 

Copper 

mg/Kg 

12.8 

12.4 

9.33 

11 .0 

6.81 

14.2 

12.3 

10.7 

6.75 

11.6 

7.50 

12.7 

15.6 

9.14 

4.94 

5.13 

2.58 

2.86 

3.05 

2.70 

Total 

Iron 

mg/Kg 

8980 

12800 

31100 

18800 

4630 

10800 

10300 

10800 

27400 

31400 

6490 

14400 

18200 

13400 

10700 

8610 

11600 

3240 

6880 

6740 

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

Report 10: S1301363001 

Date Reported: 4/3/2013 

VVork Order: S1301363 

Total 

Lead 

mg/Kg 

7.0 

7.4 

10.9 

11 .3 

5.9 

9.3 

7.7 

6.3 

7.9 

9.0 

7.9 

10.2 

11.0 

6.5 

6.1 

5.7 

3.5 

3.8 

4.7 

3.7 

Total Total 

Manganese Molybdenum 

mg/Kg mg/Kg 

303 <0.7 

570 <0.7 

398 1.0 

284 <0.7 

119 <0.7 

388 <0.7 

309 <0.7 

449 <0.7 

316 0.8 

201 1.0 

172 <0.7 

287 <0.7 

396 <0.7 

373 <0.7 

217 <0.7 

163 <0.7 

196 <0.7 

89.4 <0.7 

187 <0.7 

231 <0.7 

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 

K~~Ul--'L. Reviewed by: _-'-__ ..;;..-____________ _ 

Karen Secor, Soil Lab Supervisor K - 53 
Page 6 of 21 



~~rpendiX K Your Envir§R~~Rt~~\ycmng Partner 

!!'!' .. ~n~ .. -~ .. ~o~u .. ~r~A'~"~<A~.S Inter-Mountain LabS--1-6-73-T-e-r-ra-A-v-e-n-ue-,-S-h-e-rid-a-n-, Wy--om-in-g-8-2-80-1--P-h:-(-30-7-)-6-7-2--8-94-5----------------------------==-----

Project: Private Lease Soils - Full List 

Date Received: 1/2212013 

Lab 10 

S1301363-021 

S 1301363-022 

S1301363-023 

S1301363-024 

S1301363--025 

S1301363-026 

S1301363-027 

S1301363-028 

S1301363-029 

S 1301363-030 

S1301363-031 

S 1301363-032 

S 130 1363-033 

S1301363-034 

S1301363-035 

S1301363-036 

S1301363-037 

S1301363-03B 

S1301363-039 

S 1301363--040 

Sample 10 

12AS022 

12AS022 

12AS022 

12AS022 

12AS022 

12AS024 

12AS024 

12AS024 

12AS024 

12AS024 

12AS027 

12AS027 

12AS027 

12AS027 

12AS027 

12AS027 

12AS028 

12AS028 

12AS028 

12AS028 

These results apply only to the samples tested. 

Depths 

cm 

50-87 

87-126 

126-160 

160-210 

210--232 

0-18 

18-84 

84-136 

136-186 

186-233 

0--20 

20-52 

52-100 

100--116 

116-156 

156-170 

0-12 

12-25 

25-68 

6B-103 

Total 

Arsenic 

mg/Kg 

5.9 

5.6 

6.6 

5.5 

8.7 

6.6 

6.7 

4.6 

3.9 

5.6 

6.2 

7.7 

9.3 

B.7 

8.7 

16.4 

9.5 

9.9 

13.5 

3.5 

Total 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total Total 

Barium Cadmium Chromium 

mg/Kg 

139 

130 

149 

180 

96.5 

169 

120 

167 

142 

174 

118 

148 

272 

300 

562 

332 

453 

476 

441 

170 

mg/Kg 

0.20 

0.25 

02B 

0.32 

0.26 

0.30 

0.26 

0.29 

0.34 

0.25 

0.38 

0.46 

0.50 

0.3B 

0.58 

0.5B 

0.53 

0.52 

0.60 

0.30 

mg/Kg 

6.26 

6.32 

B.BO 

7.71 

9.63 

8.03 

6.58 

7.19 

6.46 

6.49 

22.4 

23.1 

27.7 

28.4 

36.6 

35.2 

27.7 

32.6 

36.7 

13.9 

Total 

Copper 

mg/Kg 

2.65 

2.64 

3.48 

2.99 

5.46 

3.31 

2.61 

2.80 

2.54 

2.51 

12.3 

14.2 

13.2 

13.5 

16.6 

9.92 

15.0 

15.2 

12.6 

4.06 

Total 

Iron 

mg/Kg 

7320 

7440 

7370 

6780 

B660 

8890 

7640 

6770 

7080 

6510 

14000 

16200 

15100 

17600 

21200 

22900 

15300 

16700 

18900 

4940 

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

ReportlD: S1301363001 

Date Reported : 4/3/2013 

V\k)rk Order: S1301363 

Total 

Lead 

mg/Kg 

3.4 

3.6 

4.1 

4.1 

5.5 

4.3 

3.7 

4.3 

3.9 

3.7 

10.7 

12.9 

11.2 

11.2 

12.7 

12.4 

10.B 

11.5 

12.7 

6.6 

Total Total 

Manganese Molybdenum 

mg/Kg mg/Kg 

250 <0.7 

231 <0.7 

226 <0.7 

251 0.8 

105 1.5 

252 <0.7 

219 0.7 

246 <0.7 

236 <0.7 

208 <0.7 

219 1.3 

272 1.0 

262 <0.7 

239 1.3 

456 <0.7 

308 2.6 

456 1.6 

456 1.9 

334 <0.7 

164 <0.7 

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 

K~A~~ Reviewed by: _...:..... __ ...:..... ____________ _ 

'{aren Secor, Soil Lab Supervisor V 1)4 
Page 13 of 21 



.I -
--~rpendiXK Your Envir§R~Jrff!i1~~IY~~g Partner 

Inter-Mountain Labs 
fjol r CA - ",,-OUN rAUl LA .• ": 1673 Terra Avenue, Sheridan, 1JIfy0ming 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 

Date Received: 112212013 
Cedar City, 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 10 Sample 10 em mg/Kg mg/Kg mg/Kg mg/Kg mglKg mg/Kg mg/Kg mg/Kg mg/Kg 

S1301363-041 12AS028 103-128 8.3 270 0.39 19.6 9.97 10600 9.4 177 1_5 

S1301363-042 12AS028 128-157 9.3 362 0.50 25.8 12.5 13400 11_0 253 2.9 

S 1301363-043 12AS028 157-173 3.5 173 0.32 12.2 5.28 4240 67 188 1.2 

S1301363-044 12AS029 0-14 5.7 131 0.43 18.2 12.0 12700 10.8 219 2.1 

S1301363-045 12AS029 14-36 5.7 116 0.22 15.7 9.32 11800 9.7 202 2.2 

S1301363-046 12AS029 36-58 6.2 117 0.24 19.2 12.0 14000 11 .8 217 1.7 

S1301363-047 12AS029 58-86 6.4 317 0.39 25.2 19.1 14800 10.6 433 3.1 

S 130 1363-048 12AS029 86-118 9.5 271 0.40 27.9 9.51 12600 10.4 261 3.6 

S1301363-049 12AS029 118-173 8.6 195 0.37 20.8 8.02 10400 9.7 236 2.1 

S1301363-050 12AS029 173-232 11.6 261 0.39 23.0 10.6 14200 9.4 192 1.9 

S1301363-051 12AS029 232-244 11.2 202 0.36 16.7 11.2 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 

<~A~UVL.. Reviewed by: _..::..... __ ..::..... ____________ _ 

Karen Secor, Soil Lab Supervisor K- 55 
Page 20 of 21 



'f'iYt-rpendiX K 
Inter-Mountain Labs 

''''C''' -~OU"TA'N LAe.S 1673 Terra Avenue, Sheridan, Vlfyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Total Total Total Total 

Depths Selenium Silver Zinc Mercury 

Lab 10 Sample 10 cm mg/Kg mg/Kg mg/Kg mg/Kg 

S1301363-001 12AS018 0-22 1.12 <0.5 59.6 <0.2 

S 1301363-002 12AS018 22-68 <0.96 <0.5 52.3 <0.2 

S 130 1363-003 12AS018 68-115 1.68 <0.5 45.4 <0.2 

S 1301363-004 12AS018 115-148 1.18 <0.5 46.5 <0.2 

S 130 1363-005 12AS018 148-244 <0.96 <0.5 25.2 <0.2 

S1301363-006 12AS020 0-13 1.48 <0.5 68.1 <0.2 

S1301363-OO7 12AS020 13-30 1.78 <0.5 508 <0.2 

S1301363-008 12AS020 30-80 1.56 <0.5 41.2 <0.2 

S 130 1363-009 12AS020 80-111 181 <0.5 37.0 <0.2 

S1301363-010 12AS020 111-140 <0.96 <0.5 50,1 <0.2 

S 1301363-011 12AS020 140-175 <0.96 <0.5 25.8 <0.2 

S1301363-012 12AS021 0-9 <0.96 <0.5 61 .0 <0.2 

S1301363-013 12AS021 9-32 1.84 <0.5 76.3 <0.2 

S1301363-014 12AS021 32-65 <0.96 <0.5 43.8 <0.2 

S1301363-015 12AS021 65-95 1.53 <0.5 27.4 <0.2 

S1301363-016 12AS021 95-150 1.53 <0.5 26.6 <0.2 

S1301363-017 12AS021 150-202 <0.96 <0.5 15.6 <0.2 

S1301363-018 12AS021 202-230 <0.96 <0.5 12.6 <0.2 

S1301363-019 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 results apply only to the samples tested. 

Bulk 

Density 

g/cm3 

6.2 

2.6 

2.4 

24 

52 

2.6 

2.2 

2.2 

2.3 

2.8 

7.3 

3.4 

2.5 

2.3 

2.6 

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

Your Envir§RrV.~RI'~r6~IV~g Partner 

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S1301363 

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 

-k"~A~ C6V>..-Reviewed by: _...;;.... __ -=--____________ _ 
Page 7 of 21 

'<aren Secor, Soil Lab Supervisor 



,~pendiX K 
. Inter-Mountain Labs 

IMTt.tl · "'OUNfAtW 1o.,,8S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Total Total Total Total 

Depths Selenium Silver Zinc Mercury 

LablD SamplelD cm mg/Kg mg/Kg mg/Kg mg/Kg 

S1301363-021 12AS022 50-87 <0.96 <0.5 14.4 <0.2 

S1301363-022 12AS022 87-126 <0.96 <0.5 14.8 <0.2 

S 130 1363-023 12AS022 126-160 2.15 <0.5 16.6 <0,2 

S1301363-o24 12AS022 160-210 <0.96 <0.5 19.5 <0.2 

S1301363-o25 12AS022 210-232 1.54 <0.5 25.5 <0.2 

S1301363-026 12AS024 0-18 <0.96 <0.5 19.3 <0.2 

S 1301363-027 12AS024 18-84 <0.96 <0.5 15.4 <0.2 

S1301363-028 12AS024 84-136 <0.96 <0.5 13.6 <0.2 

S1301363-o29 12AS024 136-186 <0.96 <0.5 19.2 <0.2 

S 1301363-030 12AS024 186-233 <0.96 <0.5 13.6 <0.2 

S1301363-031 12AS027 0-20 <0.96 <0.5 63.4 <0.2 

S 130 1363-032 12AS027 20-52 <0.96 <0.5 72.4 <0.2 

S1301363-033 12AS027 52-100 <0.96 <0.5 73.3 <0.2 

S1301363-034 12AS027 100-116 <0.96 <0.5 62.5 <0.2 

S1301363-035 12AS027 116-156 1.57 <0.5 73.1 <0.2 

S1301363-036 12AS027 156-170 <0.96 <Q5 56.8 <0.2 

S 1301363-037 12AS028 0-12 1.41 <0.5 75.1 <0.2 

S 130 1363-038 12AS028 12-25 1.37 <0.5 75.8 <02 

S1301363-039 12AS028 25~8 <0.96 <0.5 59.1 <0.2 

S1301363-040 12AS028 68-103 <0.96 <0.5 22.9 <0.2 

These results apply only to the samples tested. 

Bulk 

Density 

g/cm' 

2.4 

2.0 

2.0 

2.1 

2.1 

2.1 

2.2 

2.7 

2.5 

2,1 

2.5 

2.4 

2.2 

4.0 

3.0 

2.5 

2.5 

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

ReportlD: S1301363001 

Date Reported: 4/3/2013 

Work Order: S 130 1363 

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 

K~~~ Reviewed by: _.;:,.. __ ..;:;.. ___________ __ _ 

K - 57 Karen Secor, Soil Lab Supervisor 
Page 14 of 21 



-fi'jitrpendiX K 
Inter-Mountain Labs 

1 .. T("'-~OU~oIT-A'Ji L Aa $ 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Total Total Total Total Bulk 

Depths Selenium Silver Zinc Mercury Density 

Lab 10 Sample 10 cm mg/Kg mg/Kg mg/Kg mg/Kg glcm3 

S1301363-041 12AS028 103-128 <0.96 <0.5 41 .0 <0.2 2.2 

S1301363-042 12AS028 128-157 <0.96 <0.5 50.9 <0.2 2.1 

S 130 1363-043 12AS028 157-173 <0.96 <0.5 25.3 <0.2 2.4 

S1301363-044 12AS029 0-14 <0.96 <0.5 58.1 <0.2 4.3 

S1301363-045 12AS029 14-36 <0_96 <0.5 47.3 <0.2 2.4 

S1301363-046 12AS029 36-58 <0.96 <0.5 60.1 <0.2 2.2 

S1301363-047 12AS029 58-86 1.04 <0.5 89.9 <0.2 2.3 

S1301363-048 12AS029 86-118 1.43 <0.5 47.1 <0.2 2.6 

S1301363-049 12AS029 118-173 <0.96 <0.5 41 .2 <0.2 2.7 

S1301363-050 12AS029 173-232 1.20 <0.5 48.2 <02 2.3 

S1301363-051 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 

ReportlD: S1301363001 

Date Reported : 4/3/2013 

Work Order: S1301363 

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 

K~~~ Reviewed by: _ ..;.... _ _ ..;.... ____ ________ _ 
Page 21 of 21 

'<aren Secor, Soil Lab Supervisor 



~I'--m~~ppendix K Soil Lab Analysis I:. Your Environmental MOnitoring Partner 
Inter-Mountain Labs---------------------------------

' HTc~·Mau"'rA 'H ,.... 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Date: 4/1/2013 

CLIENT: 
Project: 
Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Short List 

S1301365 

CASE NARRATIVE 

Report1D:S1301365001 

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.PA 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, SVV846 , 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: 

Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

K- 59 



#~rpendiXK 
. Inter-Mountain Labs 

1~-,tlll·"'OVNtAI'" L A OS 1673 Terra Avenue, 8heridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Electrical Percent Field Wilt 

Depths pH 8aturation Conductivity Moisture Capacity Point 

Lab 10 Sample 10 cm s.u. % d8/m % % % 

81301365-001 12A8oo9 0-7 7.7 65.2 0.59 11.4 29.6 24.5 

81301365-002 12A8009 7-20 7.6 60.7 0.45 8.8 28.2 21.1 

8130 1365-003 12A8oo9 20-62 7.9 64.1 0.33 9.9 30.9 23.9 

81301365-004 12A8009 62-99 8.1 62.9 0.26 9.1 27.7 22.9 

81301365-005 12A8009 99-137 8.4 55.8 0.25 9.0 26.7 22.2 

81301365-006 12A8009 137-183 8.5 64.0 0.28 10.8 27.7 23.7 

81301365-007 12A8oo9 183-232 8.6 52.7 0.32 6.8 25.7 20.3 

81301365-008 12A8010 0-9 7.9 72.5 0.56 15.4 41 .6 28.7 

8130 1365-009 12A8010 9-31 8.2 65.2 042 13.5 43.3 26.9 

81301365-010 12A8010 31-67 8.6 52.0 0.37 9.1 31 .1 20.5 

81301365-011 12A8010 67-96 8.9 32.5 0.27 6.6 22.3 7.4 

81301365-012 12A8010 96-134 8.9 40.2 0.34 15.0 23.0 15.9 

81301365-013 12A8010 134-183 8.9 49.3 0.30 16.2 24.2 13.0 

81301365-014 12A8010 183-200 9.0 31 .3 0.26 9.9 16.9 6.0 

81301365-015 12A8010 200-284 8.5 80.4 0.30 19.1 30.4 25.4 

81301365-016 12A8011 0-10 7.9 66.5 0.54 14.2 35.7 25.7 

81301365-017 12A8011 10-32 8.0 65.8 0.46 10.1 32.8 23.3 

81301365-018 12A8011 32-71 8.4 39.4 0.37 3.9 22.7 14.2 

81301365-019 12A8011 71-116 8.6 51 .0 0.36 5.8 30.9 24.4 

81301365-020 12A8011 116-128 8.9 31 .3 0.31 2.3 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H208ol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, MO= Acid Ammonium Oxalate 

ReportlD: S1301365001 

Date Reported : 4/1/2013 

Work Order: S1301365 

Organic 

Matter 

% 

4.8 

3.4 

1.8 

1.3 

0.9 

1.0 

2.3 

5.7 

2.4 

2.1 

0.5 

0.5 

1.1 

0.5 

0.9 

6.1 

4.5 

1.3 

0.6 

1.0 

Abbreviations used in acid base accounting: T.8.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic 8ulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable 80dium Percentage 

K~A..s..eC6VL. Reviewed by: _...;;.,.. __ ...;;.,.. _ _ _ _ ____ _ ___ _ 
Page 1 of 20 

'~aren Secor, Soil Lab Supervisor 
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,(tYt-rpendiX K 
Inter-Mountain Labs 

IJOITIta. ::""'OUH fA'" L"O~ 1673 Terra Avenue, 8heridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 1/22/2013 
Cedar City, UT 84721 

Electrical Percent Field Wilt 

Depths pH 8aturation Conductivity Moisture Capacity Point 

LablD SamplelD cm s.u. % d8/m % % % 

81301365-021 12A8011 128-154 8.8 66.4 0.35 13.3 29.8 25.0 

81301365-022 12A8011 154-214 8.6 65.7 0.50 13.0 26.5 22.2 

81301365-023 12A8012 0-11 7.9 66.4 0.53 12.6 34.1 23.2 

81301365-024 12A8012 11-30 8.0 73.3 OA5 13.3 35.8 28.1 

81301365-025 12AS012 30-72 8.4 49.5 0.40 7.0 27.6 19.8 

S1301365-026 12AS012 72-116 9.0 30.9 0.26 3.0 13.3 7.7 

S1301365-027 12AS012 116-160 8.8 29.0 0.35 3.5 10.3 5.2 

S1301365-028 12AS012 160-187 9.2 29.3 0.28 5.3 12.3 4.9 

S1301365-029 12AS012 187-230 9.0 31.9 0.25 4.5 73 3.2 

S 1301365-030 12AS013 0-16 7.7 973 0.37 13.1 28.4 22.5 

S1301365-031 12AS013 16-52 7.8 29.3 0.30 6.8 22.3 152 

S1301365-032 12AS013 52-102 8.1 51.8 0.27 6.8 21.4 15.9 

S1301365·033 12AS013 102-114 8.2 53.8 0.30 8.7 25.9 22.3 

81301365·034 12AS014 0-20 7.8 65.9 0.34 46.5 35.4 27.0 

S1301365-035 12AS014 20-45 7.9 69.1 0.31 30.4 34.3 28.0 

S1301365-036 12AS014 45-66 8.4 75.8 0.39 18.8 35.5 30.2 

S 1301365-037 12AS014 66-88 8.2 76.7 0.80 12.6 36.0 29.8 

81301365-038 12AS014 88-114 8.1 82.7 1.65 12.3 37.9 31.1 

81301365-039 12AS015 0-20 7.9 72.1 0.47 14.0 39.8 30.8 

S1301365-040 12AS015 20-54 8.0 76.7 0.39 13.7 39.4 34.0 

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 

Your Envir§RM~~~~\Y&i~g Partner 

ReportlD: S1301365001 

Date Reported: 4/1/2013 

Work Order: S1301365 

Organic 

Matter 

% 

1.0 

1.3 

6.0 

4.1 

0.8 

0.3 

0.3 

0.6 

0.3 

44 

1.6 

0.9 

0.8 

2.5 

1.8 

1.1 

2.0 

1.0 

3.7 

2.4 

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 

K~~c.6VL... Reviewed by: _...;;.... __ ...;;.... ____________ _ 

Karen Secor, Soil Lab Supervisor K - 61 
Page 5 of 20 



l~rpendiXK 
Inter-Mountain Labs 

."'n .. .. Mou ... tAltI LA.S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received : 1/2212013 
Cedar City, UT 84721 

Electrical Percent Field Wilt 

Depths pH Saturation Conductivity Moisture Capacity Point 

Lab 10 Sample 10 cm s.u, % dS/m % % % 

S1301365-041 12AS015 54-87 8.4 84.0 0.98 14.0 42.4 37.2 

S1301365-042 12AS015 87-119 8.2 52.7 6.55 16.5 44.2 39.2 

S1301365-083 12AS015 119-132 8.2 72.5 10.9 13.9 36.8 32.0 

S1301365-043 12AS016 0-11 7.7 50.7 0.43 9.9 28.0 17.6 

S 1301365-044 12AS016 11-40 7.7 51 .6 0.37 6.7 26.8 16.8 

S1301365-045 12AS016 40-71 8.1 57.2 0.78 7.1 25.5 18.0 

S1301365-046 12AS016 71-120 7.7 47.8 0.38 5.2 26.0 16.8 

S1301365-047 12AS017 0-13 7.7 84.5 0.33 20.7 47.8 38.8 

S 130 1365-048 12AS017 13-57 7.9 186 0.24 20.0 99.0 96.6 

S1301365-049 12AS017 57-84 7.8 87.9 3.35 20.7 47.8 42.8 

S 1301365-050 12AS017 84-118 7.7 83.7 4.64 19.5 44.6 40.0 

S1301365-051 12AS017 118-161 5,3 80.2 6.14 17.3 44.6 38.9 

S1301365-052 12AS019 0-12 7.7 67.6 0.60 13.9 40.7 33.0 

S1301365-053 12AS019 12-32 7.8 72.6 0.40 11.8 402 33.3 

S1301365-054 12AS019 32-72 8.0 62.8 0.33 11 .3 42.0 31.2 

S1301365-055 12AS019 72-100 8.3 61.1 0.20 8.8 26.8 23.5 

S1301365-056 12AS019 100-147 8.4 36.6 0.27 5.9 19.1 11.7 

S1301365-057 12AS019 147-196 8,7 35.0 0.31 5.7 20.8 10.6 

S1301365-058 12AS019 196-240 8.7 33.0 0.44 8.2 20.1 10.9 

S1301365-059 12AS023 0-18 7.8 43.9 0.41 9.0 19.0 13.6 

These results apply only to the samples tested. 

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

Your Envir§RM~RI ~~Iv&i~g Partner 

ReportlD: S1301365001 

Date Reported : 4/1/2013 

Work Order: S1301365 

Organic 

Matter 

% 

1.7 

1.0 

0.8 

2.9 

1.9 

1.3 

1.7 

3.5 

1.9 

0.3 

0.6 

0.2 

5.5 

5.8 

3.9 

1.1 

0.4 

2.8 

0.2 

0.3 

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 

K~A~C6V'L.. Reviewed by: _..;;... __ ..;;... ____________ _ 
Page 9 of 20 

'<;aren Secor, Soil Lab Supervisor 



-(.;trpend;X K 
Inter-Mountain Labs 

.... T' .. ~ "'OUNTAfH Liles 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Electrical Percent Field Wilt 

Depths pH Saturation Conductivity Moisture Capacity Point 

Lab 10 Sample ID cm s.u. % dS/m % % % 

S1301365-060 12AS023 18-47 7.8 38.3 0.32 3.5 16.6 11.3 

S 1301365-061 12AS023 47-78 8.1 32.5 0.26 2.0 15.1 10.3 

S1301365-062 12AS023 78-120 8.2 28.7 0.31 1.5 12.5 7.1 

S1301365-063 12AS023 120-180 8.7 29.0 0.26 1.6 10.2 5,8 

S1301365-064 12AS023 180-230 8.6 28.8 0.20 3.8 8.6 3.0 

S1301365-065 12AS025 0-12 7.8 69.0 0.57 12.5 35.4 28.7 

S 1301365-066 12AS025 12-30 8.1 60.0 0.50 10-6 31.6 26.7 

S 1301365-067 12AS025 30-70 8.5 49.6 0.36 4.8 30.4 24.0 

S 130 1365-068 12AS025 70-101 8.7 43.8 0.31 6.5 27.5 21.7 

S1301365-069 12AS025 101-123 8.8 35.2 0.31 2.9 23.2 13.2 

S 1301365-070 12AS025 123-156 8.8 56.2 0.33 11.4 27.2 23.6 

S1301365-071 12AS025 156-186 8.9 30.9 0.31 8.1 18.5 10.6 

S1301365-072 12AS025 186-204 8.9 28.1 0.27 8.0 19.0 6.3 

S 130 1365-073 12AS026 3-20 7.7 68.4 0.73 18.9 34.8 29.8 

S1301365-074 12AS026 20~5 7.7 55.2 0.65 9.2 28.9 21.6 

S1301365-075 12AS026 65-104 7.9 56.2 0.51 9.5 31.3 230 

S1301365-076 12AS026 104-144 8.0 58.3 0.51 12.7 34.2 29.4 

S 1301365-077 12AS026 144-202 8.0 61 .2 0.36 9.2 27.8 23.6 

S1301365-078 12AS030 0-15 7.7 65.1 0.39 12.6 32.0 26.9 

S1301365-079 12AS030 15-30 7.7 66.5 0.37 11.0 32.7 28.5 

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 

Your Envir§R~JrffRl ~~Ir&i~g Partner 

ReportlD: S1301365001 

Date Reported: 4/1/2013 

Work Order: S1301365 

Organic 

Matter 

% 

2.9 

3.0 

1.9 

0.7 

0.2 

6.4 

3.8 

07 

0.5 

0.2 

0.7 

0.2 

<01 

7.0 

1.9 

2.0 

2.3 

1.2 

2.5 

1.9 

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 

K~~~ Reviewed by: _....;.... __ ....;.... ____________ _ 

Karen Secor, Soil Lab Supervisor K- 63 
Page 13 of 20 
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tNTt:"'-MlOUMTAj " ""DS 1673 Terra Avenue, Sheridan, \/Ityoming 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 
Suite 1 Date Reported: 4/1/2013 

Date Received: 1/2212013 
Cedar City, UT 84721 Work Order: S1301365 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % dS/m % % % % 

S1301365-080 12AS030 30·42 7.9 69.5 0.36 10.1 32.8 29.2 1.8 

S1301365--081 12AS030 42·67 7.9 59.7 0.69 11.2 33.7 29.9 19 

S 130 1365--082 12AS030 67-95 7.9 82.2 157 12.8 36.1 31 .0 1.9 

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: TS.= 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 

-k(~A...:s::.e.~ Reviewed by: _ ..;;.... _ _ ..;;.... ___________ _ _ 
Page 17 of 20 

'<aren Secor, Soil Lab Supervisor 
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,.(.jtrpendiX K 
Inter-Mountain Labs 

IW T c:It-~OUN"'AIW LAD S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

LabiD SampieiD cm meq/L meq/L meq/L meq/L 

S1301365-OO1 12AS009 0-7 3.75 1.40 0.98 0.11 

S 130 1365-002 12AS009 7-20 3.51 1.26 0,55 0.10 

S1301365-003 12AS009 20-62 2.50 1.06 0.17 0.17 

S 130 1365-004 12AS009 62-99 1.62 1.06 0.12 0.15 

S1301365-OO5 12AS009 99-137 1.39 1.19 0.10 0,13 

S1301365-006 12AS009 137-183 1.23 1.66 0.10 0.18 

S1301365-007 12AS009 183-232 1.23 1.92 0.13 0,27 

S1301365-OO8 12AS010 0-9 3.42 2.43 0.30 0.21 

S 130 1365-009 12AS010 9-31 2.30 2.07 0.16 0.09 

S1301365-010 12AS010 31-67 1.16 2.40 0.16 0.16 

S1301365-011 12AS010 67-96 093 2.12 0.09 0.09 

S1301365-012 12AS010 96-134 0.89 3.05 0.11 0.14 

S1301365-013 12AS010 134-183 0.75 2.50 0.12 0.10 

S1301365-014 12AS010 183-200 0.67 2.27 0.11 0.15 

S1301365-015 12AS010 200-284 1.06 2.14 0.10 0.27 

S1301365-016 12AS011 0-10 3.04 2.04 0.81 0.07 

S1301365-017 12AS011 10-32 2.64 2.42 0.31 0.07 

S1301365-018 12AS011 32-71 1.37 2.22 012 0.09 

S1301365-019 12AS011 71-116 1.16 3.13 0.09 0.16 

S1301365-020 12AS011 116-128 0.85 2.15 0.08 0.50 

These results apply only to the samples tested. 
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0.11 
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Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1301365001 

Date Reported : 4/1/2013 

Work Order: S1301365 

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 

~~~C6V\.-Reviewed by: _ ..;.... __ ..;.... _ ________ ____ _ 

Karen Secor, Soil Lab Supervisor K - 65 
Page 2 of 20 
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Inter-Mountain Labs 

l WT"l.tt .. ",O !JN t'ACN LA DS" 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

Lab 10 Sample ID cm meq/L meqlL meqIL meqlL 

S1301365-021 12AS011 128-154 0.88 3.07 0.09 0.16 

S1301365-022 12AS011 154-214 1.39 3.89 0.11 0.35 

S1301365-023 12AS012 0-11 3.54 2.01 0.74 0.06 

S1301365-024 12AS012 11-30 2.97 2.26 0.21 0.06 

S1301365-025 12AS012 30-72 1.17 2.41 0.12 0.11 

S1301365-026 12AS012 72-116 0.85 1.84 0.07 0.10 

S1301365-027 12AS012 116-160 0.98 1.77 0.08 0.98 

S1301365-028 12AS012 160-187 0.88 2.02 0.08 0.11 

S1301365-029 12AS012 187-230 0.96 1.97 0.06 0.09 

S 1301365-030 12AS013 0-16 3.34 0.68 0.35 0.08 

S1301365-031 12AS013 16-52 2.69 0.62 0.21 0.14 

S1301365-032 12AS013 52-102 1.34 0.65 0.11 1.10 

S1301365-033 12AS013 102-114 1.01 0.48 0.07 2.20 

S 1301365-034 12AS014 0-20 2.23 1.18 0.12 0.35 

S1301365-035 12AS014 20-45 1.69 0.91 0.05 1.24 

S 130 1365-036 12AS014 45-B6 1.01 0.56 0.04 3.02 

S 1301365-037 12AS014 66-88 1.52 0.96 0.06 6.21 

S 1301365-038 12AS014 88-114 2.90 2.72 0.10 12.5 

S1301365-039 12AS015 0-20 3.15 1.83 0.13 0.54 

S1301365-040 12AS015 20-54 1.91 1.63 0.05 1.43 

These results apply only to the samples tested. 
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1.08 

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

ReportlD: 51301365001 

Date Reported: 4/1/2013 

Work Order: S1301365 

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 

-k("~~~ Reviewed by: _..;;... __ ..:.:.. __________ __ _ 
Page 6 of 20 

'<aren Secor, Soil Lab Supervisor 
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.~ .. 

Project: Private Lease Soils - Short List 

Date Received: 1/22/2013 

PE 

Depths Calcium 

LablD SamplelD cm meq/L 

S1301365-041 12AS015 54-87 1.54 

S1301365-042 12AS015 87-119 7.10 

S1301365-083 12AS015 119-132 24.2 

S 1301365-043 12AS016 0-11 3.86 

S1301365-044 12AS016 11-40 3.06 

S1301365-045 12AS016 40-71 1.95 

S 130 1365-046 12AS016 71-120 2.82 

S1301365-047 12AS017 0-13 2.52 

S1301365-048 12AS017 13-57 1.41 

S1301365-049 12AS017 57-84 22.3 

S1301365-050 12AS017 84-118 22.4 

S1301365-051 12AS017 118-161 16.9 

S1301365-052 12AS019 0-12 4.14 

S 1301365-053 12AS019 12-32 3.52 

S1301365-054 12AS019 32-72 2.64 

S1301365-055 12AS019 72-100 1.45 

S1301365-056 12AS019 100-147 1.42 

S1301365-057 12AS019 147-196 1.20 

S1301365-058 12AS019 196-240 1.63 

S 1301365-059 12AS023 0-18 3.68 

These results apply only to the samples tested. 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

PE PE PE 

Magnesium Potassium Sodium 

meq/L meq/L meq/L 

2.88 0.04 6.60 

55.1 0.30 38.2 

115 0.47 60.8 

066 0,34 0.25 

0.80 0,29 0.13 

1.65 0.14 4.73 

0.75 0.19 0.59 

0.57 0.22 071 

0.27 0.11 123 

6.99 0.34 17.4 

11.3 0.51 27.1 

20.0 065 44.1 

1.03 0.71 0.34 

1.05 0.37 0.06 

1.41 0.09 0.12 

0.90 0.05 0.08 

1.47 007 0.19 

1.96 0.06 0.13 

2.74 0.09 0.46 

0.90 032 0.05 

SAR 

4.44 

6.85 

7.29 

0.17 

0.09 

3.53 

0.44 

0.57 

1.30 

4.55 

6.60 

10.3 

0.21 

0.04 

0.09 

0.07 

0.16 

0.11 

0.31 

0.03 

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

ReportlD: S1301365001 

Date Reported: 4/1/2013 

Work Order: S1301365 

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: _ -=-__ -=-___ _ _ _ _ _ ____ _ 
Karen Secor, Soil Lab Supervisor K - 67 
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Inter-Mountain Labs 

'M Tc;;t · ",OUNTAUof' LAO~ 1673 Terra Avenue. 8heridan. Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium 80dium 

lab 10 Sample 10 cm meq/L meq/L meq/L meq/L 

81301365-060 12AS023 18-47 2.94 0.84 0.07 0.10 

81301365-061 12A8023 47-78 2.09 0.80 0.06 0.05 

81301365-062 12AS023 78-120 2.17 1.29 0.06 0.47 

81301365-063 12A8023 120-180 1.48 1.24 0.10 0.22 

81301365-064 12A8023 180-230 1.26 0.98 0.06 0.08 

81301365-065 12A8025 0-12 3.88 2.92 0.20 0.18 

81301365-066 12A8025 12-30 2.44 2.16 0.05 0.15 

8130 1365-067 12AS025 30-70 1.35 3.11 0.05 0.13 

S1301365-068 12A8025 70-101 1.12 2.44 0.08 0.13 

81301365-069 12AS025 101-123 1.05 2.56 0.09 0.13 

81301365-070 12A8025 123-156 1.25 2.54 0.14 0.20 

81301365-071 12A8025 156-186 0.93 2.19 0.16 0.22 

81301365-072 12A8025 186-204 0.95 2.04 0.17 0.13 

81301365-073 12A8026 3-20 4.37 3.22 0.44 0.47 

81301365-074 12A8026 20-65 3.53 2.19 0.54 1.12 

81301365-075 12AS026 65-104 3.51 2.05 0.18 0.53 

81301365-076 12A8026 104-144 3.45 2.05 0.08 0.58 

81301365-077 12A8026 144-202 2.11 1_55 0.03 0.79 

81301365-078 12AS030 0-15 3.02 0.60 0.22 0.59 

81301365-079 12AS030 15-30 2.67 0.60 0.17 1.50 

These results apply only to the samples tested. 
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0.10 
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0.24 
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0.58 
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1.17 

Abbreviations for extractants : PE= Saturated Paste Extract, H208ol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1301365001 

Date Reported: 4/1/2013 

Work Order: S1301365 

Abbreviations used in acid base accounting : T.S.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic 8ulfur, Pyr+Org= Pyritic 8ulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable 80dium Percentage 

.k(~,A-S.£C6VL. Reviewed by: _..;;,... __ ~ _________ ___ _ 
Page 14 of 20 

'<aren Secor, Soil Lab Supervisor 
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IIlU( .... - "'oll ... ·TA1H \.Aa.~ 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Short List 

Date Received: 1/22/2013 

PE 

Depths Calcium 

LablD SamplelD cm meq/L 

S1301365-080 12AS030 30-42 1.80 

S1301365-081 12AS030 42-67 1.96 

S1301365-082 12AS030 67-95 3.47 

These results apply only to the samples tested. 

PE 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

PE PE 

Magnesium Potassium Sodium 

meq/L meq/L meq/L 

0.45 0.09 2.56 

0.60 0.09 5.26 

1.11 0.14 12.1 

SAR 

2.42 

4.65 

8.03 

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

ReportlD: S1301365001 

Date Reported: 4/1/2013 

Work Order: S1301365 

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 

K~A...:s:c~ Reviewed by: _....;.... __ -=-____________ _ 
Karen Secor, Soil Lab Supervisor K- 69 

Page 18 of 20 
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Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1301365001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported : 4/1/2013 

Date Received: 1/2212013 
Cedar City, UT 84721 

Work Order: S1301365 

Very Fine Coarse 

Depths Sand Slit Clay Texture Sand Fragment 

Lab 10 Sample 10 cm % % % % % 

S1301365-001 12AS009 0-7 26.0 35.0 39.0 Clay Loam 7.1 

S1301365-002 12AS009 7-20 10.0 46.0 44.0 Silty Clay <0.1 

S1301365-003 12AS009 2~2 <0.1 47.0 53.0 Silty Clay <0.1 

S 1301365-004 12AS009 62-99 <0.1 48.0 52.0 Silty Clay <0.1 

S 130 1365-005 12AS009 99-137 <0.1 53.0 47.0 Silty Clay <0.1 

S1301365-006 12AS009 137-183 <0.1 49.0 51 .0 Silty Clay <0.1 

S 1301365-007 12AS009 183-232 6.0 58.0 36.0 Silty Clay Loam <0.1 

S1301365-008 12AS010 0-9 10.0 50.0 40.0 Silty Clay <0.1 

S1301365-009 12AS010 9-31 8.0 68 .0 24.0 Silty Loam <0.1 

S1301365-010 12AS010 31-67 16.0 50.0 34.0 Silty Clay Loam <0.1 

S1301365-011 12AS010 67-96 66.0 18.0 16.0 Sandy Loam 17.7 

S1301365-012 12AS010 96-134 42.0 36.0 22.0 Loam 9.8 

S1301365-013 12AS010 134-183 20.0 60.0 20.0 Silty Loam 10.5 

S1301365-014 12AS010 183-200 60.0 28.0 12.0 Sandy Loam 8.8 

S1301365-015 12AS010 200-284 <0.1 48.0 52.0 Silty Clay <0.1 

S1301365-016 12AS011 0-10 18.0 41 .0 41 .0 Silty Clay <0.1 

S1301365-017 12AS011 10-32 18.0 40.0 42.0 Silty Clay 0.5 

S1301365-018 12AS011 32-71 <0.1 61.0 39.0 Silty Clay Loam <0.1 

S1301365-019 12AS011 71-116 <0.1 37.0 63.0 Clay <0.1 

S1301365-020 12AS011 116-128 70.0 18.0 12.0 Sandy Loam 3.6 

These results apply only to the samples tested. 

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

.k(~As..c C6VL. Reviewed by: _..:..... __ ;:..... ____________ _ 
Page 3 of 20 

'~aren Secor, Soil Lab Supervisor 
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Inter-Mountain Labs 

INT[IIt. ~.II'II.OUIofTA . U LAGS 1673 Terra Avenue, Sheridan, Wyoming 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 
Suite 1 Date Reported: 4/1/2013 

Date Received: 1/2212013 
Cedar City, UT 84721 Work Order: S1301365 

Very Fine Coarse 

Depths Sand Silt Clay Texture Sand Fragment 

Lab 10 Sample ID cm % % % % % 

S1301365-021 12AS011 128-154 <0.1 25.0 75.0 Clay <0.1 

S 130 1365-022 12AS011 154-214 <0.1 17.0 83.0 Clay <0.1 

S1301365-023 12AS012 0-11 <0.1 37.0 63.0 Clay <0.1 

S1301365-024 12AS012 11-30 <0.1 25.0 75.0 Clay <0.1 

S1301365-025 12AS012 30-72 <0.1 37.0 63.0 Clay <0.1 

S 130 1365-026 12AS012 72-116 42.0 33.0 25.0 Loam <0.1 

S1301365-027 12AS012 116-160 50.0 32.0 18.0 Loam <0.1 

S1301365-028 12AS012 160-187 50.0 33.0 17.0 Loam <0.1 

S1301365-029 12AS012 187-230 50.0 33.0 17.0 Loam <0.1 

S 130 1365-030 12AS013 0-16 <0.1 28.0 72.0 Clay <0.1 

S1301365-031 12AS013 16-52 <0.1 39.0 61.0 Clay <0.1 

S1301365-032 12AS013 52-102 <0.1 39.0 61.0 Clay <0.1 

S1301365-033 12AS013 102-114 <0.1 27.0 73.0 Clay <0_1 

S 130 1365-034 12AS014 0-20 6.0 43.0 51.0 Silty Clay 1.7 

S 130 1365-035 12AS014 20-45 6.0 43.0 51 ,0 Silty Clay 2.2 

S1301365-036 12AS014 45-66 4.0 44.0 52.0 Silty Clay 0.3 

S 1301365-037 12AS014 66-88 10.0 37.0 53.0 Clay 6.3 

S 1301365-038 12AS014 88-114 6.0 39.0 55.0 Silty Clay 2.4 

S 1301365-039 12AS015 0-20 10.0 39.0 51 .0 Clay 4.4 

S1301365-040 12AS015 20-54 12.0 32.0 56.0 Silty Clay 7.2 

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 

K~~~ Reviewed by: __ ~ ____ ~ ________________________ ___ 

Karen Secor, Soil Lab Supervisor K - 71 
Page 7 of 20 



-.rm'rpendiX K ~oil I l'Ih Anal . Your EnvirO'nI'l'IEmt1!fI"MOl1 Y&\~g Partner 
Inter-Mountain Labs---------------------------------------------------=----

'"T~" .. MOUNTAf~ L AG S 1673 Terra Avenue, Sheridan, Wyoming 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 
Suite 1 Date Reported: 4f1f2013 

Date Received: 1f22f2013 
Cedar City, UT 84721 

Work Order: S1301365 

Very Fine Coarse 

Depths Sand Silt Clay Texture Sand Fragment 

Lab 10 Sample 10 cm % % % % % 

S1301365-041 12AS015 54-87 10.0 30.0 60.0 Clay 5.6 

S1301365-042 12AS015 87-119 10.0 31.0 59.0 Silty Clay 6.1 

S130136Ml83 12AS015 119-132 20.0 32.0 48.0 Clay 15.6 

S1301365-043 12AS016 0-11 22.0 46.0 32.0 Clay Loam 13.9 

S1301365-044 12AS016 11-40 18.0 49.0 33.0 Silty Clay Loam 10.2 

S1301365-045 12AS016 40-71 22.0 37.0 41 .0 Clay 15.5 

S1301365-046 12AS016 71-120 22.0 47.0 31.0 Clay Loam 13.0 

S1301365-047 12AS017 0-13 14.0 31 .0 55.0 Silty Clay 9.2 

S1301365-048 12AS017 13-57 10.0 23.0 67.0 Clay 6.6 

S1301365-049 12AS017 57-84 16.0 31.0 53.0 Clay 6.3 

S 1301365-050 12AS017 84-118 18.0 24.0 58.0 Silty Clay 4.5 

S1301365-051 12AS017 118-161 16.0 29.0 55.0 Silty Clay 8.5 

S1301365-052 12AS019 0-12 16.0 41.0 43.0 Silty Clay 2.3 

S130136Ml53 12AS019 12-32 12.0 41 .0 47.0 Silty Clay 0.2 

S1301365-054 12AS019 32-72 10.0 46.0 44.0 Silty Clay <0.1 

S 1301365-055 12AS019 72-100 24.0 35.0 41 .0 Clay 19.1 

S 130 1365-056 12AS019 100-147 46.0 35.0 19.0 Loam 10.5 

S1301365-057 12AS019 147-196 44.0 41.0 15.0 Loam 11.5 

S130136Ml58 12AS019 196-240 52.0 33.0 15.0 Sandy Loam 11.1 

S 1301365-059 12AS023 0-18' 50.0 25.0 25.0 Sandy Clay Loam 5.9 

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 

K~~~ Reviewed by _..:..... __ ;:;.;.... ____________ _ 
Page 11 of 20 

'(aren Secor, Soil Lab Supervisor 
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Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1301365001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported: 4/1/2013 

Date Received: 1/2212013 
Cedar City, UT 84721 

Work Order: S1301365 

Very Fine Coarse 

Depths Sand Silt Clay Texture Sand Fragment 

Lab 10 Sample 10 em % % % % % 

S 130 1365-060 12AS023 18-47 51 .0 25.0 24.0 Sandy Clay Loam 2.0 9.6 

S1301365-061 12AS023 47-78 64.0 18.0 18.0 Sandy Loam 10.7 2.7 

S1301365-062 12AS023 78-120 60.0 26.0 14.0 Sandy Loam <0.1 6.1 

S 130 1365-063 12AS023 120-180 84.0 8.0 8.0 Loamy Sand 10.6 63.5 

S1301365-064 12AS023 180-230 80.0 14.0 6.0 Loamy Sand 6.8 17.9 

S1301365-065 12AS025 0-12 22.0 56.0 22.0 Silty Loam 7.5 0_2 

S 1301365-066 12AS025 12-30 16.0 41.0 43.0 Silty Clay 8.1 <0.1 

S1301365-067 12AS025 30-70 12.0 56.0 32.0 Silty Clay Loam 6.9 

S1301365-068 12AS025 70-101 32.0 49.0 19.0 Loam 27.3 

S1301365-069 12AS025 101-123 38.0 46.0 16.0 Loam 13.8 

S1301365-070 12AS025 123-156 20.0 44.0 36_0 Clay Loam 13.3 

S1301365-071 12AS025 156-186 58.0 26.0 16.0 Sandy Loam 16.2 

S1301365-072 12AS025 186-204 60.0 32.0 8.0 Sandy Loam 17.0 

S 1301365-073 12AS026 3-20 20.0 39.0 41.0 Clay 7.7 

S1301365-074 12AS026 20-65 20.0 47.0 33.0 Clay Loam 3.9 

S 1301365-075 12AS026 65-104 34.0 27.0 39.0 Clay Loam 63 

S1301365-076 12AS026 104-144 10.0 41 .0 49.0 Silty Clay 2.2 

S1301365-077 12AS026 144-202 20.0 37,0 43.0 Clay 15.5 

S1301365-078 12AS030 0-15 12.0 35.0 53.0 Clay 7.9 

S 1301365-079 12AS030 15-30 16.0 30.0 54.0 Clay 11.9 

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 

<~~~ Reviewed by: _ ..;.... _ _ ..;.... ____________ _ 

Karen Secor, Soil Lab Supervisor K-73 
Page 15 of 20 
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Inter-Mountain Labs--------------------------------------------------...:..---

1,..tt:R-MOUN TA OI LAD.s 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Short List 

Date Received: 1/2212013 

Lab 10 

S1301365-080 

S1301365-081 

S 1301365-082 

Sample 10 

12AS030 

12AS030 

12AS030 

These results apply only to the samples tested. 

Depths 

cm 

30-42 

42-67 

67-95 

Sand 

% 

14.0 

10.0 

10.0 

Silt 

% 

32.0 

36.0 

34.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

54.0 

54.0 

56.0 

Texture 

Clay 

Clay 

Silty Clay 

Very Fine 

Sand 

% 

10.0 

6.2 

6.2 

Coarse 

Fragment 

% 

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

ReportlD: S1301365001 

Date Reported: 4/1/2013 

Work Order: S1301365 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ASP= Acid Sase 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 

.lc(cu...e..~A...s:.e ~ Reviewed by: _.;;.... __ .::.:.... ____ ....:... _______ _ 
Page 19 of 20 

'{aren Secor, Soil Lab Supervisor 
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/fiYt"rpendiX K 
. Inter-Mountain Labs 

OIT't.. · MOUNTAU+ LA.5 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received : 1/2212013 
Cedar City, UT 84721 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % 

S1301365-001 12AS009 0-7 0.65 3.5 22.2 11 .0 <0.02 5.0 

S1301365-002 12AS009 7-20 0.51 0.5 25.4 6.0 <0.02 4.4 

S 1301365-003 12AS009 20-62 0.34 0.5 42.4 3.8 <0.02 6.0 

S 1301365-004 12AS009 62-99 0.49 0.6 52.6 1.7 <0.02 6.8 

S1301365-005 12ASOO9 99-137 0.36 0.5 51 .8 2.2 <0.02 6.8 

S 1301365-006 12ASOO9 137-183 0.33 0.4 49.2 20.4 <0.02 6.5 

S1301365-007 12AS009 183-232 0.25 0.5 45.2 1120 <0.02 5.8 

S 130 1365-008 12AS010 0-9 0.68 1.9 47.6 38.7 <0.02 8.5 

S1301365-009 12AS010 9-31 0.63 0.5 57.6 3.3 <0.02 8.1 

S1301365-010 12AS010 3H,7 0.22 0.4 50.1 1.4 <0.02 6.3 

S1301365-011 12AS010 67-96 0.18 0.3 24.4 2.3 <0.02 3.0 

S1301365-012 12AS010 96-134 0.25 0.4 32.4 2.0 <0.02 4.3 

S1301365-013 12AS010 134-183 0.29 <0.1 37.0 2.3 <0.02 4.8 

S1301365-014 12AS010 183-200 0.18 0.4 25.8 0.3 <0.02 3.5 

S1301365-015 12AS010 200-284 0.57 0.8 48.0 0.5 <0.02 6.4 

S1301365-016 12AS011 0-10 0.83 0.9 39.8 8.5 <0.02 7.2 

S1301365-017 12AS011 10-32 1.06 0.8 43.3 5.0 <0.02 6.7 

S1301365-018 12AS011 32-71 0.27 0.4 41.4 17 <0.02 53 

S1301365-019 12AS011 71-116 0.25 0.4 55.2 1.4 <0.02 7.2 

S 1301365-020 12AS011 116-128 0.17 0.3 24.4 0.7 <0.02 3.2 

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 

Your Envir§R~~~-OO~IY~Mg Partner 

ReportlD: S1301365001 

Date Reported : 4/1/2013 

Work Order: S1301365 

TOC 

% 

2.3 

1.4 

0.9 

0.5 

0.7 

0.7 

0.3 

2.8 

1.2 

0.3 

<0.1 

0.4 

0.3 

0.4 

0.7 

2.4 

1.5 

0.4 

0.6 

0.2 

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 

K~~~ Reviewed by: _________________ _ 

K-75 Karen Secor, Soil Lab Supervisor 
Page 4 of 20 



"1~rpendiX K 
Inter-Mountain Labs 

IJoITC,, - ,,",-O UNTA'''' LAD S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % 

S1301365-021 12AS011 128-154 0.64 0.5 51 .0 <0.1 <0.02 6.7 

S1301365-022 12AS011 154-214 0.34 1.1 49.5 0.8 <0.02 6.6 

S1301365-023 12AS012 0-11 0.50 1.2 38.6 8.9 <0.02 7.0 

S1301365-024 12AS012 11-30 0.95 0.7 49.0 4.8 <0.02 7.4 

S1301365-025 12AS012 30-72 0.45 0.5 61 .7 1.0 <0.02 8.0 

S 130 1365-026 12AS012 72-116 0.20 0.3 28.9 0.7 <0.02 3.6 

S1301365-027 12AS012 116-160 0.14 0.4 25.5 0.6 <0.02 3.1 

S1301365-028 12AS012 160-187 0.13 0.6 25.6 0.7 <0.02 3.4 

51301365-029 12AS012 187-230 0.13 0.4 18.1 0.3 <0.02 2.5 

S 1301365-030 12AS013 0-16 0.44 1.0 3.5 4.2 <0.02 2.8 

51301365-031 12A5013 16-52 0.18 0.9 10.7 1.2 <0.02 1.9 

S1301365-032 12AS013 52-102 0.17 0.3 14.9 <0.1 <0.02 2.0 

S 1301365-033 12AS013 102-114 0.45 0.4 10.1 0.3 <0.02 1.5 

S 130 1365-034 12AS014 0-20 0.55 2.3 4.1 3.6 <0.02 1.6 

S1301365-035 12AS014 20-45 0.28 0.2 5.9 2.1 <0.02 1.4 

S1301365-036 12AS014 45-66 0.40 0.1 6.4 1.9 <0.02 1.3 

51301365-037 12AS014 66-88 0.76 <0.1 6.3 1.8 <0.02 1.3 

S1301365-038 12AS014 88-114 0.93 0.2 6.6 12 0.04 1.2 

S 1301365-039 12AS015 0-20 0.71 3,4 5.3 5.6 <0.02 2.0 

S1301365-040 12AS015 20-54 0.55 1.1 8.4 2.3 <0.02 1.9 

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 

ReportlD: S1301365001 

Date Reported: 4/1/2013 

VVork Order: S1301365 

TOC 

% 
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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, E5P= Exchangeable Sodium Percentage 

K~~~ Reviewed by: _~ _ _ .::.:.... ____________ _ 
V 76 '(aren Secor, Soil Lab Supervisor 

Page 8 of 20 
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"'~rpendiXK Your Envir§RM~RI~~\ycmRg Partner 

Inter-Mountain Labs 
.... TC. _MOuNTAIN LAIIL~ 1673 Terra Avenue, Sheridan, Wyoming 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 
Suite 1 Date Reported: 4/1/2013 

Date Received: 1/22/2013 
Cedar City, UT 84721 Work Order: S1301365 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon TOC 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % % 

S1301365-041 12AS015 54-87 1.01 1.1 12.6 1.0 <0.02 1.9 0.5 

S 1301365-042 12AS015 87-119 3.35 0.9 7.4 2.3 0.02 1.1 0.3 

S 1301365-083 12AS015 119-132 2.47 0.9 11.9 3.1 0.02 1.7 0.3 

S1301365-043 12AS016 0-11 0.40 1.5 11.6 3.7 <0.02 2.8 1.4 

S1301365-044 12AS016 11-40 0.32 0.4 13.9 2.1 <0.02 2.6 0.9 

S1301365-045 12AS016 40-71 0.37 0.3 14.5 0.2 <0.02 2.2 0.4 

S 1301365-046 12AS016 71-120 0.34 0.5 17.8 1.2 <0.02 3.1 0.9 

S1301365-047 12AS017 0-13 0,62 3.0 4.0 4.3 <0.02 2.2 1.7 

S1301365-048 12AS017 13-57 0.43 0.3 4.4 2.3 <0.02 0.9 0.3 

S1301365-049 12AS017 57-84 0.93 0.4 2.7 2.9 <0.02 0.6 0,3 

S 130 1365-050 12AS017 84-118 0.76 0.7 1.6 1.3 <0,02 0.4 0.2 

S1301365-051 12AS017 118-161 0.62 0.2 1.3 4.0 <0.02 0.4 0.2 

S 1301365-052 12AS019 0-12 0.70 2.6 56.0 12.8 <0.02 10.2 3.5 

S1301365-053 12AS019 12-32 0.76 1.5 57.2 5.2 <0.02 9.9 31 

S1301365-054 12AS019 32-72 0.70 0.7 57.1 2.1 <0.02 9.2 2.4 

S1301365-055 12AS019 72-100 0.56 0.4 50.8 0.5 <0.02 6.7 0.6 

S 1301365-056 12AS019 100-147 0.28 0.4 32.1 0.6 <0.02 4.2 0.4 

S1301365-057 12AS019 147-196 0.22 0.3 32,4 0.8 <0.02 4.4 0.5 

S1301365-058 12AS019 196-240 0.20 0.3 30.7 0.8 <0.02 3.8 <0.1 

S1301365-059 12AS023 0-18 0.32 2.2 16.7 5.9 <0.02 3.0 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 

K~A-S£.~ Reviewed by: _-'-__ -'-____________ _ 

Karen Secor, Soil Lab Supervisor K-77 
Page 12 of 20 



-(htrPendiX K 
Inter-Mountain Labs 

IW1tA~MO"''''1'''IN L ADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 1/2212013 
Cedar City, UT 84721 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % 

S1301365-060 12AS023 18-47 0.26 0.5 22.9 2.1 <0.02 3.3 

S1301365-OO1 12AS023 47-78 0.18 0.4 31 .5 1.5 <0.02 4.3 

S 130 1365-062 12AS023 78-120 0.26 0.3 22.2 09 <0.02 2.9 

S1301365-063 12AS023 120-180 0.15 0.3 31.4 0.8 <0.02 5.9 

S1301365-064 12AS023 180-230 0.09 0.3 19.2 0.5 <0.02 2.8 

S1301365-OO5 12AS025 0-12 0.98 5.0 27.3 11 .9 <0.02 8.4 

S1301365-066 12AS025 12-30 0.66 0.3 45.3 3.1 <0.02 7.1 

S1301365-067 12AS025 30-70 0.39 0.2 55.0 1.1 <0.02 7.3 

S1301365-068 12AS025 70-101 0.38 0.2 53.3 1.2 <0.02 7.2 

S1301365-069 12AS025 101-123 024 0.2 44.6 <0.1 <0.02 6.2 

S1301365-070 12AS025 123-156 0.49 0.3 50.1 1.8 <0.02 6.7 

S1301365-071 12AS025 156-186 0.38 0.2 30.1 0.6 <0.02 4.3 

S1301365-072 12AS025 186-204 0.29 0.3 30.6 0.8 <0.02 3.8 

S1301365-073 12AS026 3-20 0.53 23.0 28.8 31.9 <002 6.6 

S1301365-074 12AS026 20-65 0.34 1.4 33.6 5.6 <0.02 5.3 

S1301365-075 12AS026 65-104 0.39 1.0 30.9 3.7 <0.02 4.3 

S1301365-076 12AS026 104-144 0.49 1.1 48.8 2.7 <0.02 7.5 

S1301365-077 12AS026 144-202 0.29 0.6 53.8 1.2 <0.02 7.2 

S1301365-078 12AS030 0-15 0.65 1.1 21 .6 9.3 <0.02 3.5 

S1301365-079 12AS030 15-30 0.71 06 21 .5 4.5 <0.02 3.5 

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 

ReportlD: S1301365001 

Date Reported : 4/1/2013 

\I\Iork Order: S1301365 
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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 

K~~~ Reviewed by: _-=-__ -=-____________ _ 
Page 16 of 20 

~aren Secor, Soil Lab Supervisor 
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'1.r1Yl'~pendiX K Your Envir§RMM~~~lr&i~g Partner 
~~~~!!"L~ Inter-Mountain Labs---------------------------------------------------=----
I~H. · .. ou .. rA'H L A"'" 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 1/22/2013 
Cedar City, UT 84721 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon 

LablD SamplelD cm ppm ppm % ppm ppm % 

S1301365-080 12AS030 30-42 0.94 <0.1 21.8 3.1 <0.02 3.4 

S 1301365-081 12AS030 42-67 1.05 <0.1 21.3 2.8 <0.02 33 

S1301365-082 12AS030 67-95 1.35 0.2 21.6 3.1 0.03 33 

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 

ReportlD: S1301365001 

Date Reported: 4/1/2013 

Work Order: S1301365 
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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 

-k'~A-S-eC-6VL.. Reviewed by: _-'-__ -'-____________ _ 

Karen Secor, Soil Lab Supervisor K-79 
Page 20 of 20 



'I~m~~ppendix K Soil Lab Analysis I: Your Environmental MOnitoring Partner 
Inter-Mountain Labs---------------------------------

,,,n.-MOU,,'.'" ..... 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Date: 5/31/2013 

CLIENT: CASE NARRATIVE 
Project: 
Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Full List 

S1304177 
Report1D:S1304177001 

Samples DP-17, and DP-29 were received on April 11 , 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, SVV846 , 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: --- --- -------------Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

K - 80 



~fijf-tPendiX K 
Inter-Mountain Labs 

Your Envir§RM~RI'~r6~\Y~~g Partner 

1~"C.. _.M.OO:HfAI"'" LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1304177001 

463 North 100 West 

Project: Private Lease Soils - Full Ust 
Suite 1 Date Reported: 5/31/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Work Order: S1304177 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

LablD SamplelD cm s.u. % dS/m % % % % 

S1304177-001 DP-17 0-20 7.5 62.7 0.68 18.7 31.3 20.8 2.9 

S1304177-002 DP-17 20-32 7.7 63.0 0.50 21.0 30.1 22.4 2.3 

S1304177-003 DP-17 32-54 7.9 63.7 0.42 21.5 33.7 25.0 2.0 

S 1304177-004 DP-17 54-122 8.1 76.4 1.58 22.4 35.7 27.4 2.3 

S1304177-005 DP-17 122-170 7.9 750 6.01 24.7 35.8 26.4 1.9 

S1304177-006 DP-29 0-24 7.7 69.0 0.87 16.4 33.3 24.3 5.2 

S1304177-007 DP-29 24-52 8.0 62.3 0.62 22.7 33.6 25.4 4.1 

S1304177-008 DP-29 52-72 8.1 46.3 0.44 13.2 21.1 11.1 1.4 

S1304177 -009 DP-29 72-97 8.0 75.1 0.44 21.7 33.6 27.2 2.4 

S1304177-010 DP-29 97-155 8.2 67.5 0.40 25.6 285 23.6 1.3 

S1304177-011 DP-29 155-210 8.3 63.2 0.45 25.1 29.2 24.8 1.2 

S1304177-012 DP-29 210-266 8.3 62.4 0.53 26.1 33.4 27.2 10 

S1304177-013 DP-29 266-345 8.2 78.4 0.83 32.4 34.9 28.8 1.5 

S1304177-014 DP-29 345-365 8.3 94.6 0.75 228 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 

K~A~~ Reviewed by: _ ...:..... __ ...:..... ____________ _ 

Karen Secor, Soil Lab Supervisor K - 81 
Page 1 of7 



~ ~fPendiXK 
Inter-Mountain Labs 

Your Envir§RMkffRI~~\ycm~g Partner 

1~,.C. ","""Ot.lH"TAIN LADS 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1304177001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 5/31/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Work Order: S1304177 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium SAR 

LablD SamplelD cm meq/L meq/L meq/L meqIL 

S1304177-001 DP-17 0-20 4.94 0.95 0.20 0.19 0.11 

S1304177-002 DP-17 20-32 3.37 0.88 0.12 031 0.21 

S1304177-OO3 DP-17 32-54 2.09 0.70 0.09 1.08 0.91 

S1304177-004 DP-17 54-122 2.78 2.77 0.10 8.13 4.88 

S1304177-OO5 DP-17 122-170 19.8 32.8 0.28 23.2 4.53 

S 1304177-006 DP-29 0-24 4.25 3.33 0.40 0.40 0.21 

S1304177-007 DP-29 24-52 2.90 2.37 0.18 0.43 0.26 

S 1304177-008 DP-29 52-72 2.22 1.68 0.11 0.28 0.20 

S1304177-OO9 DP-29 72-97 2.02 1.91 0.09 0.38 0.27 

S1304177-010 DP-29 97-155 1.72 1.59 0.05 0.47 0.37 

S1304177-011 DP-29 155-210 1.44 2.12 0.05 0.88 0.66 

S1304177-012 DP-29 210-266 1.47 2.68 0.12 1.36 0.94 

S1304177-013 DP-29 266-345 1.67 4.14 0.19 1.86 1.09 

S1304177-014 DP-29 345-365 1.91 3.36 0.20 1.32 0.81 

These results apply only to the samples tested. 

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

K~~C6V\....... Reviewed by: _________________ _ 
Page 2 of7 

'(aren Secor, Soil Lab Supervisor 
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-(ritfpendix K Your Envir§R~MRI~Rin\Y~~g Partner 
Inter-Mountain Labs 

'MTCJt - ""IO"'NTA~'" ",AU 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1304177001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 5/31/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 Work Order: S1304177 

Very Fine 

Depths Sand Silt Clay Texture Sand 

Lab 10 Sample 10 cm % % % % 

S1304177-001 DP-17 0-20 28.0 34.0 38.0 Clay Loam 11.1 

S1304177-002 DP-17 20-32 30.0 29.0 41.0 Clay 10.8 

S1304177-003 DP-17 32-54 28.0 28.0 44.0 Clay 11.7 

S 1304177-004 DP-17 54-122 22.0 32.0 46.0 Clay 10.0 

S1304177-005 DP-17 122-170 16.0 34.0 50.0 Clay 4.7 

S1304177-006 DP-29 0-24 20.0 38.0 42.0 Clay 3.3 

S1304177-007 DP-29 24-52 18.0 38.0 44.0 Clay 6.0 

S1304177-OO8 DP-29 52-72 50.0 32.0 18.0 Loam 10.4 

S1304177-009 DP-29 72-97 10.0 46.0 44.0 Silty Clay <0.1 

S1304177-010 DP-29 97-155 4.0 52.0 44.0 Silty Clay <0.1 

S1304177-011 DP-29 155-210 10.0 44.0 46.0 Silty Clay 6.7 

S1304177-012 DP-29 210-266 14.0 40.0 46.0 Silty Clay 3.3 

S1304177-013 DP-29 266-345 60 44.0 50.0 Silty Clay 2.5 

S1304177-014 DP-29 345-365 17.5 37.5 45.0 Clay 13.2 

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 

K~A~~ Reviewed by: _....;;... __ ....;;... _ ___________ _ 

Karen Secor, Soil Lab Supervisor K- 83 
Page 3 of? 



~~rpendiXK Your Envir§RMMRt ~~IY~ng Partner 
Inter-Mountain Labs 

I~I.R ".OUHTA I" &.AGS 1673 Terra Avenue, 8heridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: 51304177001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 5/31/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 Work Order: 51304177 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus 8elenium Carbon TOC 

LablD SamplelD cm ppm ppm % ppm ppm % % 

81304177-001 DP-17 0-20 0.68 28.0 19.2 5.3 <0.02 3.4 1.1 

81304177-002 DP-17 20-32 0.51 13.6 15.9 4.0 <0.02 2.6 0.7 

81304177-003 DP-17 32-54 0.42 12.0 15.1 3.3 <0.02 2.6 0.8 

81304177-004 DP-17 54-122 0.99 6.4 16.9 4.8 <0.02 2.5 0.5 

S1304177-005 DP-17 122-170 1.34 12.9 19.9 3.4 <0.02 2.8 0.4 

81304177-006 DP-29 0-24 0.42 25.5 45.3 14.6 <0.02 7.3 1.8 

81304177-007 DP-29 24-52 0.33 12.7 43.2 6.4 <002 6.0 0.9 

81304177-008 DP-29 52-72 0.24 0.9 28.4 1.0 <0.02 3.4 <0.1 

S1304177-009 DP-29 72-97 0.46 <0.1 61 .6 0.8 <0.02 7.8 0.4 

81304177-010 DP-29 97-155 0.23 <0.1 58.5 1.4 <0.02 6.7 <0.1 

81304177-011 DP-29 155-210 0.37 0.7 57.0 1.6 <0.02 6.4 <0.1 

81304177-012 DP-29 210-266 0.39 0.5 31 .0 2.1 <0.02 3.5 <0.1 

81304177-013 DP-29 266-345 0.39 0.7 37.2 1.9 0.04 4.2 <0.1 

S1304177-014 DP-29 345-365 42.5 4.9 <0.1 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= Saturated Paste Extract, H20801= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, MO= Acid Ammonium Oxalate 

Abbreviations used in acid base accounting: T.8.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, pyrS= Pyritic Sulfur, Pyr+Org= Pyritic 8ulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-k(~A~C6VL. Reviewed by: _.:...-__ ::....... ____________ _ 

'<aren Secor, Soil Lab Supervisor v ~4 
Page 4 of7 
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~lrm',*,,>'pendiX K ~oil I ~n Analvsis L Your Envir~n'rYI~ro"M6'rHonng Partner 
!"!t .. !i!T<~._~"~Ot!i!!U .. i!'!T~"'~" ~L"~" Inter-Mountain Labs --16-7-3-T-e-rr-a-A-v-e-n-ue- ,- S-he- r-id-a-n-, Wy- o- m- i-n-g-8-28-0-1--ph-:-(3-0-7-)-6-72---89-4-5------------------------------

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1304177001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 5/31/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Work Order: S1304177 

Total T.S. Neutral. T.S. 

Depths Sulfur AS Potential ASP 

LablD SamplelD cm % tl1000t tl1000t tl1000t 

S1304177-001 DP-17 0-20 0.05 1.69 192 190 

S1304177-002 DP-17 20-32 0.05 1.54 159 157 

S 1304177-003 DP-17 32-54 0.05 1.48 151 149 

S1304177-004 DP-17 54-122 0.06 1.93 169 167 

S1304177-005 DP-17 122-170 0.20 6.34 199 193 

S 1304177-006 DP-29 0-24 0.10 3.07 453 450 

S 1304177-007 DP-29 24-52 0,07 2.05 432 430 

S1304177-OO8 DP-29 52-72 0.05 1.59 284 282 

S 1304177-009 DP-29 72-97 0.10 3.07 616 613 

S1304177-010 DP-29 97-155 0.08 2.36 585 583 

S1304177-011 DP-29 155-210 0.08 2.53 570 567 

S1304177-012 DP-29 210-266 0.08 2.45 310 307 

S1304177-013 DP-29 266-345 0.08 2.50 372 370 

S1304177-014 DP-29 345-365 0.07 2.05 425 423 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Sicarbonate-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 

K~~~ Reviewed by: _ -'-__ -'-_____________ _ 

Karen Secor, Soil Lab Supervisor K- 85 
Page 5 of 7 



... (ijtrpendiX K Your Envir§RM~R1~~\Y~~g Partner 
Inter-Mountain Labs 

I""TLR-Jioo\OUtHAIN'LADS 1673 Terra Avenue, Sheridan, V\f}'oming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1304177001 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 Date Reported: 5/31/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 Work Order: S1304177 

Total Total Total Total Total Total Total Total Total 

Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese Molybdenum 

Lab 10 Sample 10 cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

S1304177-001 DP-17 0-20 4.8 80.5 0.30 16.4 9.01 12200 13.3 177 1.5 

S1304177-002 DP-17 20-32 6.1 100 0.34 18.6 109 14400 15.2 226 2.8 

S1304177-OO3 DP-17 32-54 5.9 98.4 0.41 20.8 11.0 15900 15.5 228 2.6 

S1304177-004 DP-17 54-122 5.8 130 0.50 22.6 11.9 17700 171 239 2.7 

S 1304177-005 DP-17 122-170 5.5 125 0.40 26.2 12.4 16200 15.3 211 3.7 

S 1304177-006 DP-29 0-24 8.7 460 0.54 22.9 14.3 13900 14.6 353 2.9 

S1304177-007 DP-29 24-52 9.1 384 0.52 27.2 14.4 15100 15.5 319 2.3 

S 1304177-008 DP-29 52-72 5.1 174 0.27 15.0 5.81 7630 10.1 147 1.5 

S1304177-OO9 DP-29 72-97 8.7 630 0.40 22.7 12.0 14600 11.8 630 2.9 

S1304177-010 DP-29 97-155 24.0 508 0.79 28.3 10.1 27000 17.4 310 3.1 

S1304177-011 DP-29 155-210 10.4 205 0.47 31 .0 12.2 12700 15.0 209 2.6 

S1304177-012 DP-29 210-266 8.0 150 0.56 32.3 15.9 17000 17.1 220 3.4 

S1304177-013 DP-29 266-345 7.9 115 0,61 29.4 13.7 17800 16.5 235 3.6 

S1304177-014 DP-29 345-365 8.6 97.4 0.62 30.4 13.8 18000 17.4 256 2.8 

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: _~ __ ~ ____________ _ 
Page 6 of7 

'(aren Secor, Soil Lab Supervisor 
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l(ijf-rPendiX K 
Inter-Mountain Labs 

1" 1't.- ""OU~l'Altf lABS 1673 Terra Avenue, 8heridan, \/\/yoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Total Total Total Total Bulk 

Depths 8elenium 8ilver Zinc Mercury Density 

LablD SamplelD cm mg/Kg mg/Kg mg/Kg mg/Kg g/cm3 

81304177-001 DP-17 0-20 <0.96 <0.5 45.7 <0.2 2.7 

81304177-002 DP-17 20-32 <0.96 <0.5 61.4 <0.2 2.5 

81304177-003 DP-17 32-54 <0.96 <0.5 58.5 <0.2 2.7 

81304177-004 DP-17 54-122 <0.96 <0.5 68.1 <0.2 2.2 

81304177-005 DP-17 122-170 <0.96 <0.5 58.7 <0.2 2.1 

81304177-006 DP-29 0-24 <0.96 <0.5 72.4 <0.2 3.9 

81304177-007 DP-29 24-52 <0.96 <0.5 72,8 <0.2 2.4 

81304177-008 DP-29 52-72 <0.96 <0.5 34.9 <0.2 2.3 

81304177-009 DP-29 72-97 <0.96 <0.5 53.1 <0.2 3,1 

81304177-010 DP-29 97-155 <0.96 <0.5 50.2 <0.2 2.5 

81304177-011 DP-29 155-210 <0.96 <0.5 51.6 <0.2 2.1 

81304177-012 DP-29 210-266 <0.96 <0.5 77.6 <0.2 2.1 

81304177-013 DP-29 266-345 <0.96 <0.5 65.4 <0.2 2.2 

81304177-014 DP-29 345-365 <0.96 <0.5 68.1 <0.2 2.3 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H208ol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1304177001 

Date Reported: 5/31/2013 

VVork Order: S 1304177 

Abbreviations used in acid base accounting: T.8.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, Pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic 8ulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable 80dium Percentage 

K~A...s.c~ Reviewed by: _....;.... __ ....;.... ____________ _ 

Karen Secor, Soil Lab Supervisor K- 87 
Page 7of7 



"~rpendiXK Your Envir§RM~Rt ~~\ycmng Partner 
Inter-Mountain Labs 

u.n. · MOU .... 1"A . ... L.ADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1307417002 

463 North 100 West (Replaces S1307 417001) 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 10/15/2013 

Date Received: 7/30/2013 
Cedar City, UT 84721 \/\k>rk Order: S1307417 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

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

S1307417-OO1 12ASOO9 232-320 8.2 26.4 0.38 2.8 17.6 5.1 1.0 

S1307417-002 12AS009 320-366 8.3 29.6 0.44 4.9 19.1 6.3 1.2 

S1307417-OO3 12ASOO9 366-514 8.2 31.3 0.35 3.2 19.8 4.9 1.1 

S1307417-004 12AS018 244-318 81 20.1 0.34 1.8 12.6 3.0 0.2 

S1307417-006 12AS018 318-388 7.7 77.4 1.19 17.0 293 24.9 2.2 

S1307417-007 12AS018 406-572 7.6 45.2 2.62 14.9 19.8 12.7 1.4 

S1307417-OO8 12AS018 572-640 7.3 70.1 2.37 31 .0 27.3 21 .1 3.0 

S1307417-009 12AS018 640-732 7.7 87.1 1.57 13.6 25.6 20.8 1,8 

S1307417-010 12AS020 175-300 7.8 51.8 1.48 8.1 18.8 10.7 1.1 

S1307417-011 12AS020 300-488 7.5 35.4 2.57 16.4 19.0 8.6 1.0 

S1307417-012 12AS020 488-600 7.7 45.2 1.63 16.1 20.3 14.3 1.1 

S1307417-013 12AS021 260-374 8.1 86.2 0.54 18.0 26.1 22.2 1.9 

S1307417-014 12AS021 374-448 7.6 30.1 2.36 4.2 18.7 4.4 1.4 

S1307417-015 12AS021 448-524 7.5 31.7 2.41 7.3 18.2 5.6 1.5 

S1307417-016 12AS021 524-570 7.5 54.2 2.75 17.7 27.2 15.0 2.3 

S1307417-017 12AS021 570-660 7.4 46.1 2.85 13.4 26.4 16.9 2.6 

S1307417-018 12AS021 660-742 7.7 30.5 2.68 12.5 20.5 6.8 1.2 

S1307417-019 12AS021 742-853 8.3 23.5 0.71 5.9 12.3 5.6 0.8 

S1307417-020 12AS024 243-305 8.0 26.7 1.19 15.0 17.6 4.6 0.7 

S1307417-021 12AS027 170-305 8.2 80.4 0.49 13.0 27.0 22.1 1.7 

These results apply only to the samples tested. 

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

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AS= Acid Sase, ASP= 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 

.k(~A~~ Reviewed by: _....;... __ ....;... ____________ _ 
Page 1 of 21 

'<aren Secor, Soil Lab Supervisor 



-~~endiXK 
Inter-Mountain Labs 

I"Tt'. ·~OUNTA IW '- AOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Electrical Percent Field IMlt 

Depths pH Saturation Conductivity Moisture Capacity Point 

Lab 10 Sample 10 cm s.u. % dS/m % % % 

S1307417-022 12AS027 305-427 8.1 66.7 0.59 14-2 31.0 23.0 

S1307417-023 12AS027 427-560 8.2 88.6 0.60 18.6 35.6 29.0 

S1307417-024 12AS027 560-625 8.2 38.6 0.76 15.0 23.6 11 .6 

S1307417-025 12AS027 625-792 8.3 31 .6 0.88 14.1 21 .7 5.7 

S1307417-026 12AS028 173-235 8.4 30.7 0.52 6.4 22.8 8.0 

S1307417-027 12AS028 235-275 8.1 33.4 0.57 5.7 

S1307417-028 12AS028 275-325 8.2 25.9 0.77 6.3 209 5.0 

S1307417-029 12AS028 325-460 7.7 56.3 2.61 15.1 29.4 18.3 

S1307417-030 12AS028 460-610 7.5 33.9 2.38 17.1 21 .8 8.8 

S1307417-031 12AS029 244-334 8.4 25.9 5.24 7.4 21.4 7.5 

S1307417-032 12AS029 334-500 8.1 29.8 4.81 15.3 21.1 6.0 

S 1307417-033 12AS029 500-610 8.1 114 1.85 23.2 

S1307417-034 DP-12 0-28 7.4 0.87 48 

S1307417-035 DP-12 28-B2 7.3 34.8 0.41 3.4 

S1307417-036 DP-12 62-126 7.4 36.9 0.30 4.4 27.1 11 .3 

S1307417-037 DP-12 126-183 7.8 36.3 0.27 6.8 26.5 11 .1 

S1307417-038 DP-12 183-244 8.2 48.8 0.40 7.9 27.2 13.1 

S1307417-039 DP-21 140-188 7.9 73.7 2.52 11 .8 40.8 29.1 

S1307417-040 DP-21 188-260 7.9 70.8 3.66 11 .2 39.3 29.9 

S1307417-041 DP-21 260-360 7.9 82.5 3.02 14.3 39.5 30.5 

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 

Your Envir§R~~~OO~'Y~g Partner 

ReportlD: S1307417002 

(Replaces S1307417001) 

Date Reported: 10/15/2013 

Work Order: S1307417 

Organic 

Matter 

% 

1.5 

1.4 

0.9 

0.6 

0.6 

1.0 

3.3 

1.7 

1.1 

0.6 

0.6 

1.5 

4.6 

1.6 

0.8 

0.1 

0.9 

2.7 

2.2 

1.9 

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 

K~A~UVL. Reviewed by: _ -=-__ -=-____ ______ ___ _ 
Karen Secor, Soil Lab Supervisor K- 89 

Page 8 of 21 



~(ritrpendiX K Your Envir§RM~R1~~IY~~g Partner 
Inter-Mountain Labs 

1"''''Ctl-"",,OU'''T"A.M 'LA DS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1307417002 

463 North 100 West (Replaces S1307417001) 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 10/15/2013 

Date Received: 7/30/2013 
Cedar City, UT 84721 Work Order: S1307417 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

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

S1307417-042 DP-22 120-180 8.6 93.4 7.94 18.0 47.1 36.1 1.6 

S1307417-043 DP-22 180-240 8.3 89.8 6.22 17.1 48.2 35.1 1.2 

S1307417-044 DP-24 22-40 7.9 58.6 0.50 9.2 40.5 25.0 4.4 

S1307417-045 DP-24 40-65 8.0 58.9 0.39 10.6 40.6 26.8 3.5 

S1307417-046 DP-24 65-126 8.3 64.0 0.86 11 .1 39.0 27.3 3.6 

S1307417-047 DP-24 126-244 8.1 81 .1 4.35 17.3 38.7 31 .0 2.3 

S1307417-048 DP-26 0-15 7.7 55.5 0.55 9.4 35.7 26.4 4.9 

S1307417-049 DP-26 15-32 7.9 55.7 0.33 11 .5 33.2 25.7 4.4 

S1307417-050 DP-26 32-59 8.0 61.2 0.34 11.1 37.3 28.0 2.0 

S1307417-051 DP-26 59-90 8.2 57.3 0.28 9.1 33.7 27.2 1.7 

S1307417-052 DP-26 90-148 8.5 57.2 0.26 9.2 28.0 23.3 1.2 

S1307417-053 DP-26 148-230 8.4 35.1 0.26 5.6 22.1 14.1 0.5 

S1307417-054 DP-26 230-294 8.5 31 .4 0.31 7.0 22.5 8.1 0.5 

S1307417-055 DP-26 294-350 8.5 25.6 0.34 7.6 22.0 5.5 0.6 

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, ASP= 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 

K~A~c.6V\.-Reviewed by: _ ..:.... _ _ .:::....-____________ _ 
Page 15 of21 

'<:aren Secor, Soil Lab Supervisor 



_~~endiXK 
Inter-Mountain Labs 

Iw1 CJl-A4.0 UNrAI" l..A.~ 1673 Terra Avenue, 8heridan, \/\/yoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium 80dium 

LablD SamplelD cm meq/L meqlL meqlL meqlL 

81307417-001 12A8009 232-320 1.57 2.66 0.15 0.60 

81307417-002 12A8009 320-366 1.39 3.63 0.17 033 

81307417-003 12A8009 366-514 1.42 2,67 0.16 0.28 

81307417-004 12A8018 244-318 1.73 2.23 0.12 0.30 

81307417-006 12A8018 318-388 5.06 8.91 0.17 1.53 

81307417-007 12A8018 406-572 16.4 22.8 0.29 5.56 

81307417-008 12A8018 572-640 13.9 18.2 0.41 4.93 

81307417-009 12A8018 640-732 6.31 10.6 0.39 3.87 

81307417-010 12A8020 175-300 5.88 10.4 0.29 2.56 

81307417-011 12A8020 300-488 25.6 20.7 0.38 0.88 

81307417-012 12A8020 488-600 10.5 12.8 0.31 0.76 

81307417-013 12A8021 260-374 2.19 3.88 0.15 0.31 

81307417-014 12A8021 374-448 25.5 12.0 034 038 

81307417-015 12A8021 448-524 26.6 15.1 0.40 0.62 

S1307417-o16 12A8021 524-570 24.8 21 .9 0.59 0.57 

81307417-017 12A8021 570-660 22.4 29.8 0.67 0.74 

81307417-018 12A8021 660-742 24.7 24.1 0.50 0.72 

81307417-019 12A8021 742-853 3.23 4.81 0.22 0.38 

81307417-020 12A8024 243-305 6.27 8.23 0.23 0.77 

81307417-021 12A8027 170-305 1.93 2.09 0.03 1.80 

These results apply only to the samples tested. 

8AR 

0.41 

0.21 

0.20 

021 

0.58 

1.26 

1.23 

1.33 

0.90 

0.18 

0.22 

0.18 

0.09 

0.14 

0.12 

0.15 

0.15 

0.19 

0.29 

1.27 

Abbreviations for extractants: PE= 8aturated Paste Extract, H20801= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Envir§R~M~M~lr~g Partner 

ReportlD: S1307417002 
(Replaces S1307417001) 

Date Reported: 10/15/2013 

Work Order: S1307417 

Abbreviations used in acid base accounting: T.8 .= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, Pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic 8ulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable Sodium Percentage 

.v~~c..6VL-Reviewed by: _..;.... __ ..;.... _ ___________ _ 

K - 91 Karen Secor, Soil Lab Supervisor 
Page 2 of 21 



~(~~pendiX K 
Inter-Mountain Labs 

'"''", - "",OUNTA''' \.A G!I 1673 Terra Avenue, Sheridan, Vllyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

Lab 10 Sample 10 cm meq/L meq/L meq/L meq/L 

S1307417-022 12AS027 305-427 2.21 2.91 0.08 1.74 

S1307417-023 12AS027 427-560 1.93 3.20 0.14 1.67 

S1307417-024 12AS027 560-625 2.21 4.10 0.16 2.57 

S1307417-025 12AS027 625-792 2.54 4.77 0.11 3.21 

S1307417-026 12AS028 173-235 1.95 3.86 0.10 0.59 

S1307417-027 12AS028 235-275 1.97 4.19 0.10 0.70 

S1307417-028 12AS028 275-325 2.40 5.90 0.11 0.84 

S1307417-029 12AS028 325-460 23.9 21.6 0.47 0.97 

S1307417-030 12AS028 460-610 21 .9 15.8 0.34 0.58 

S1307417-031 12AS029 244-334 14.2 71 .8 0.38 20.3 

S1307417-032 12AS029 334-500 25.0 51 .7 0.46 15.8 

S1307417-033 12AS029 500-610 6.02 15.9 0.67 3.39 

S1307417-034 DP-12 0-28 5.38 2.88 1.17 0.14 

S1307417-035 DP-12 28-62 3.33 1.50 0.23 0.12 

S1307417-036 DP-12 62-126 2.18 1.61 0.07 0.19 

S1307417-037 DP-12 126-183 1.94 1.55 0.06 0.31 

S1307417-038 DP-12 183-244 2.31 1.99 0.06 0.46 

S1307417-039 DP-21 140-188 13.4 13.3 0.21 8.67 

S1307417-040 DP-21 188-260 28.4 24.7 0.30 11.8 

S1307417-041 DP-21 260-360 24.3 19.2 0.27 8.47 

These results apply only to the samples tested. 

SAR 

1.09 

1.04 

1.45 

1.68 

0.35 

0.40 

0.41 

0.20 

0.13 

310 

2.56 

1.03 

0.07 

0.07 

0.14 

0.23 

0.31 

2.37 

2.29 

1.81 

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

Your Envir§RM~R1~~IYJi\~g Partner 

ReportlD: S1307417002 
(Replaces S1307417001) 

Date Reported: 10/15/2013 

VVork Order: S1307417 

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 

K~A~C6VL.. Reviewed by: _ ..;.... _ _ =--_ _ _ _________ _ 
Page 9 of 21 

'{aren Secor, Soil Lab Supervisor 



6. j '. 

~~pendiXK Your Envir§RM~RIOO~'Yd1\~g Partner 
Inter-Mountain Labs 

I joI'r-I[.IIt ... M .OUN rA IN ,",AO S 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

50il Analysis Report 

Alton Coal Development, LLC Report ID: 51307417002 

463 North 100 West (Replaces S1307417001) 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported : 10/15/2013 

Date Received: 713012013 
Cedar City, UT 84721 Work Order: S1307417 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium SAR 

lablD SamplelD cm meq/L meq/L meq/L meq/L 

S1307417-042 DP-22 120-180 22.8 83.1 0.57 63.8 8.77 

S1307417-043 DP-22 180-240 21.9 51 1 0.63 44.0 7.28 

S1307417-o44 DP-24 22-40 4.35 1.16 0.22 0.38 0.23 

S1307417-045 DP-24 40-65 2.85 1.05 0.10 1.05 0.75 

S1307417-Q46 DP-24 65-126 2.92 1.79 0.09 5.39 3.52 

S1307417-Q47 DP-24 126-244 22.5 30.7 0.33 22.2 4.30 

S1307417-Q48 DP-26 0-15 5.02 1.09 0.41 0.13 0.08 

S1307417-049 DP-26 15-32 3.00 0.97 0.19 0.16 0.11 

S1307417-050 DP-26 32-59 3.04 1.20 0.17 0.17 0.11 

S1307417-051 DP-26 59-90 2.40 1.24 0.11 0.14 0.11 

S1307417-052 DP-26 90-148 2.13 1.59 0.11 0.13 0.10 

S1307417-053 DP-26 148-230 1.72 1.61 0.08 0.17 0.13 

S1307417-o54 DP-26 230-294 1.81 1.99 0.09 0.18 0.13 

S1307417-o55 DP-26 294-350 1.87 1.94 0.09 0.38 0.28 

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, AS= 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 

~~~C6VL.. Reviewed by: _-=-__ -=-____________ _ 
Karen Secor, Soil Lab Supervisor K - 93 

Page 16 of 21 



'~rpendiX K Your Envir§RM~HI.oo~\Y&i~g Partner 
Inter-Mountain Labs--------------------------------------------------....:.....---

IMTC"_IIfoOUtrHAI N L AG S 1673 Terra Avenue, Sheridan, \/Ifyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received : 7/30/2013 
Cedar City, UT 84721 

Very Fine Coarse 

Depths Sand Silt Clay Texture Sand Fragment 

lab 10 Sample 10 cm % % % % % 

S1307417-001 12AS009 232-320 60.0 30.0 10.0 Sandy Loam 2.7 

S1307417-OO2 12ASOO9 320-366 56.0 32.4 11 .6 Sandy Loam 7.3 

S1307417-OO3 12AS009 366-514 66.0 26.0 8.0 Sandy Loam 7.5 

S1307417-004 12AS018 244-318 80.0 14.0 6.0 Loamy Sand 6.5 

S1307417-006 12A8018 318-388 <0.1 53.0 47.0 8ilty Clay <0.1 

81307417-007 12A8018 406-572 28.0 51.0 21.0 Silty Loam 2.0 

S1307417-008 12AS018 572-640 14.0 54.0 32.0 8i1ty Clay Loam 3.9 

S1307417-OO9 12A8018 640-732 16.0 44.0 40.0 8iltyCIay <0_1 1.8 

S1307417-010 12AS020 175-300 38.0 40.0 22.0 Loam 2.2 

S1307417-011 12A8020 300-488 56.0 30.0 14.0 Sandy Loam 5.9 

81307417-012 12A8020 488-600 32.0 48.0 20.0 Loam 10.2 

81307417-013 12AS021 260-374 <0.1 59.0 41.0 Silty Clay <0.1 

81307417-014 12A8021 374-448 73.0 21.0 6.0 Sandy Loam 4.7 

81307417-015 12AS021 448-524 75.0 19.0 6.0 Sandy Loam <0.1 22.8 

S1307417-016 12AS021 524-570 31.0 52.0 17.0 Silty Loam 9.5 

S1307417-017 12AS021 570-660 37.0 37.0 26.0 Loam 3.3 

S1307417-018 12A8021 660-742 73.0 17.0 10.0 Sandy Loam 5.9 

81307417-019 12AS021 742-853 81.0 13.0 6.0 Loamy Sand 2.5 60.7 

S1307417-020 12AS024 243-305 80.0 12.0 8.0 Loamy Sand 7.0 

S1307417-021 12AS027 170-305 <0.1 52.0 48.0 Silty Clay <0.1 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= Saturated Paste Extract, H20801= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1307417002 

(Replaces S1307417001) 

Date Reported: 10/15/2013 

Work Order: S1307417 

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 

K~~C6V'I..-Reviewed by: _ ___ -'-____________ _ 
Page 3 of 21 

'<aren Secor, Soil Lab Supervisor 
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-I~m' -pendix K Your Envir§R~Jrff~I~cn\¥&ing Partner I m'~ Inter-Mountain Labs---------------------------------------------------=----
• ,,,nu -,,,,,,ou'" ',A I I •• t..""tlS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Depths Sand Silt Clay Texture 

LablD SamplelD cm % % % 

S1307417-022 12AS027 305-427 12.0 39.0 49.0 Clay 

S1307417-023 12AS027 427-560 4.0 37.0 59.0 Silty Clay 

S1307417-024 12AS027 560-625 46.0 32.0 22.0 Loam 

S1307417-025 12AS027 625-792 64.0 26.0 10.0 Sandy Loam 

S1307417-026 12AS028 173-235 50.0 38.0 12.0 Loam 

S1307417-027 12AS028 235-275 72.0 18.0 10_0 Sandy Loam 

S 1307417-028 12AS028 275-325 72.0 20.0 8.0 Sandy Loam 

S1307417-029 12AS028 325-460 28.0 46.0 26.0 Loam 

S1307417-030 12AS028 460-610 54.0 32.0 14.0 Sandy Loam 

S1307417-031 12AS029 244-334 62.0 24.0 14.0 Sandy Loam 

S1307417-032 12AS029 334-500 4.0 40.0 56.0 Clay 

S1307417-033 12AS029 500-610 64.0 16.0 20.0 Sandy Clay Loam 

S1307417-034 DP-12 0-28 58.0 25.0 17.0 Sandy Loam 

S1307417-035 DP-12 28-62 50.0 35.0 15.0 Loam 

S1307417-036 DP-12 62-126 66.0 12.0 22.0 Sandy Clay Loam 

S1307417-037 DP-12 126-183 52.0 26.0 22.0 Sandy Clay Loam 

S1307417-038 DP-12 183-244 50.0 28.0 22.0 Loam 

S1307417-039 DP-21 140-188 11.0 41.0 48.0 Silty Clay 

S1307417-040 DP-21 188-260 11.0 40.0 49.0 Silty Clay 

S1307417-041 DP-21 260-360 7.0 39.0 54.0 Clay 

These results apply only to the samples tested. 

Very Fine 

Sand 

% 

<0.1 

<0.1 

8.3 

7.2 

10.2 

7.4 

7.0 

5.6 

4.9 

1.9 

<0.1 

59.6 

11.1 

2.4 

23.9 

<0.1 

18.4 

0.9 

2.2 

<0.1 

Coarse 

Fragment 

% 

8.0 

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

ReportlD: S1307417002 

(Replaces S1307417001) 

Date Reported: 10/15/2013 

Work Order: S1307417 

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 

K~~c.6VI.-Reviewed by: _~ __ ~ _ ____________ _ 

K- 95 Karen Secor, Soil Lab Supervisor 
Page 10 of21 



~(~rpendiX K 
Inter-Mountain Labs 

Your Envir§RMMt2t ~~\rd1\ng Partner 

Uo1"Cilt ~ MQU""A 4" LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1307417002 

463 North 100 West (Replaces S1307417001) 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported : 10/1512013 

Date Received: 7/30/2013 
Cedar City, UT 84721 Work Order: S1307417 

Very Fine Coarse 

Depths Sand Silt Clay Texture Sand Fragment 

Lab 10 Sample 10 cm % % % % % 

S1307417-042 DP-22 120-180 <0.1 39.0 61 .0 Clay <0.1 

S1307417-043 DP-22 180-240 5.0 39.0 56.0 Silty Clay 0.6 

S1307417-044 DP-24 22-40 15.0 41.0 440 Silty Clay 3.4 

S1307417-045 DP-24 40-65 15.0 39.0 46.0 Clay 4.9 

S1307417-046 DP-24 65-126 13.0 39.0 48.0 Clay 3.0 

S1307417-047 DP-24 126-244 15.0 35.0 50.0 Clay 6.7 

S1307417-048 DP-26 0-15 15.0 43.0 42.0 Silty Clay 3.9 

S1307417-049 DP-26 15-32 9.0 47.0 44.0 Silty Clay 0.9 

S1307417-050 DP-26 32-59 3.0 49.0 48.0 Silty Clay <0.1 

S1307417-051 DP-26 59-90 1.0 51 .0 48.0 Silty Clay <0.1 

S1307417-052 DP-26 90-148 <0.1 64.0 36.0 Silty Clay Loam <0.1 

S 1307417-053 DP-26 148-230 35.0 45.0 20.0 Loam 6.8 

S1307417-054 DP-26 230-294 55.0 31 .0 14.0 Sandy Loam 15.2 

S1307417-055 DP-26 294-350 69.0 23.0 8.0 Sandy Loam 10.4 

These results apply only to the samples tested. 

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

.k(~A...:5:£C&VL. Reviewed by: _____ ___ _________ _ 
Page 170f21 

'<aren Secor, Soil Lab Supervisor 
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"'~rpendiXK Your Envir§R~~~rM~lycm~g Partner 
Inter-Mountain Labs .,.nCJt, .. ""OUHTAiJ( LJIoIllS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1307417002 

463 North 1 00 West (Replaces S1307417001) 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 10/15/2013 

Date Received: 7/30/2013 
Cedar City, UT 84721 

VVork Order: S1307417 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon TOC 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % % 

S1307417-001 12AS009 232-320 0.11 0.2 25.7 2.9 <0.02 3.4 0.3 

S1307417-002 12AS009 320-366 0.15 0.2 25.6 3.3 <0.02 3.4 0.4 

S1307417-003 12AS009 366-514 0.11 0.2 20.5 3.0 <0.02 2.7 0.2 

S1307417-004 12AS018 244-318 0.09 0.8 18.3 2.6 <0.02 2.4 0.2 

S1307417-OO6 12AS018 318-388 0.34 3.6 42.9 3.3 <0.02 6.2 1.1 

S1307417-OO7 12AS018 406-572 0.21 1.4 37,1 2.7 <0.02 4.6 0.2 

S1307417-OO8 12AS018 572-640 0.47 0.2 37.1 6.3 <0.02 5.3 0.9 

S1307417-OO9 12AS018 640-732 0.30 0.2 35.1 3.4 <002 4.8 0.6 

S1307417-010 12AS020 175-300 0.09 1.4 35.4 21 <0.02 4.2 <0.1 

S1307417-011 12AS020 300-488 0.09 0.2 28.2 3.1 <0.02 3.8 0.4 

S1307417-012 12AS020 488-600 0.06 0.1 34.8 2.7 <0.02 4.4 0.2 

S1307417-013 12AS021 260-374 0.46 2.3 47.8 2.5 0.03 6.4 0.7 

S1307417-014 12AS021 374-448 0.12 2.7 19,4 2.2 <0.02 2.6 0.3 

S1307417-015 12AS021 448-524 0.09 2.3 31.0 2.3 <0.02 4.3 06 

S1307417-016 12AS021 524-570 0.24 1.5 35.2 3.1 <0.02 5.4 1.2 

S1307417-017 12AS021 570-660 0.37 0.2 24.6 45 <0.02 4.0 1.1 

S1307417-018 12AS021 660-742 0.16 0.4 22.9 2.7 <0.02 2.7 <0.1 

S1307417-019 12AS021 742-853 0.08 0.2 70.7 2.5 <0.02 8.3 <01 

S1307417-020 12AS024 243-305 0.08 0.1 20.2 3.5 <0.02 2.3 <0.1 

S1307417-021 12AS027 170-305 0.13 0.9 462 3.7 <0.02 5.9 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, AS= 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 

K~~C6V\.-Reviewed by: _",;;"... __ ",;;"... _ ___________ _ 

Karen Secor, Soil Lab Supervisor K - 97 
Page 4 of 21 



-(.vtrpendiX K 
Inter-Mountain Labs 

, tlT'_ ... ,,",OUN TA tN L. A as 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % 

S1307417-022 12AS027 305-427 0.11 0.6 27.2 3.6 <0.02 3.5 

S1307417-023 12AS027 427-560 0.21 0.4 29.0 3.2 <0.02 3.8 

S1307417-024 12AS027 560-625 0.17 0.3 26.5 3.0 <0.02 3.5 

S1307417-025 12AS027 625-792 0.13 0.4 24.9 2.9 <0.02 3.2 

S1307417-026 12AS028 173-235 0.07 1.7 33.2 3.2 <0.02 4.4 

S1307417-027 12AS028 235-275 0.11 2.0 18.7 3.0 <0.02 2.6 

S1307417-028 12AS028 275-325 0.07 1.6 21 .2 3.4 <0.02 2.8 

S1307417-029 12AS028 325-460 0.10 1.6 27.1 2.1 <0_02 3.7 

S1307417-030 12AS028 460-610 0.09 0.2 25.3 3.6 <0.02 3.0 

S1307417-031 12AS029 244-334 0.09 0.9 25.6 3.8 <0.02 3.7 

S1307417-032 12AS029 334-500 0.11 0.1 23.2 2.3 <0.02 2.8 

S1307417-033 12AS029 500-610 0.36 0.2 26.6 3.1 <0.02 3.8 

S1307417-034 DP-12 0-28 0.31 3.7 2.6 1.3 <0.02 2.0 

S 1307 417 -035 DP-12 28-62 0.18 1.0 0.4 10.0 <0.02 0.8 

S1307417-036 DP-12 62-126 0.12 0.6 0.4 8.2 <0.02 0.8 

S1307417-037 DP-12 126-183 0.10 0.3 0.3 3.2 <0.02 0.4 

S1307417-038 DP-12 183-244 0.12 0.3 11 .1 2.5 <0.02 1.5 

S1307417-039 DP-21 140-188 0.92 1.5 18.6 4.5 <0.02 2.9 

S1307417-040 DP-21 188-260 0.68 3.8 193 5.5 0.03 2.9 

S1307417-041 DP-21 260-360 0.75 7.3 18.7 5.3 <0.02 2.8 

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 

Your Envir§R~~R1~~IYc»-\~g Partner 

ReportlD: S1307417002 

(Replaces S1307417001) 

Date Reported: 10/15/2013 

Work Order: S1307417 

TOC 

% 

0.2 

0.4 

0.3 

0.2 

0.4 

0.4 

0.3 

0.5 

<0.1 

0.6 

<0.1 

0.6 

1.7 

0.7 

0.8 

0.3 

0.1 

0.6 

0.6 

0.5 

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 

<~A..s..e C<9-\....... Reviewed by: _~ __ -'-____________ _ 
Page 11 of21 

'(aren Secor, Soil Lab Supervisor 



I , 

~n;tr~endiX K Your Envir§RMMRI~~\Y~~g Partner 
Inter-Mountain Labs 

1"'~'" - ,IIiIIIO"''''ToI\IJoi \.-AD S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1307417002 

463 North 100 West (Replaces S1307417001) 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 10/15/2013 

Date Received: 7/30/2013 
Cedar City, UT 84721 Work Order: S1307417 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus Selenium Carbon TOC 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % % 

S1307417-042 DP-22 120-180 091 0.4 22.2 2.6 <0.02 3.1 0.4 

S1307417-043 DP-22 180-240 0.89 0.5 23.0 2.0 <0.02 3.2 05 

S1307417-044 DP-24 22-40 0.41 1.6 18.3 6.5 <0.02 3.4 1.2 

S1307417-045 DP-24 40-65 0.43 2.0 18.4 6.5 <0.02 3.3 1.1 

S1307417-046 DP-24 65-126 0.55 1.9 18,2 5.8 <0.02 3.2 1.0 

S1307417-047 DP-24 126-244 0.87 1.7 20.9 5.8 <0.02 32 0.7 

S1307417-048 DP-26 0-15 0.32 0.8 18.7 18.0 <0.02 4.1 1.9 

S1307417-049 DP-26 15-32 0.25 3.3 25.1 8.0 <0.02 4.5 1.5 

S1307417-050 DP-26 32-59 0.22 2.0 46.8 5.7 <0.02 6.6 0.9 

S1307417-051 DP-26 59-90 024 0_8 54.4 3.8 <0.02 7.2 06 

S1307417-052 DP-26 90-148 0.20 0.9 50.2 3.9 <0.02 6.3 0.2 

S1307417-053 DP-26 148-230 0.13 2.5 43.8 3.6 <0.02 5.4 0.2 

S1307417-054 DP-26 230-294 0.10 0.2 24.6 2.8 <0.02 3.2 0.3 

S1307417-055 DP-26 294-350 0.08 0.2 15.3 2.9 <0.02 1.9 <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 

K~A~C6Y\-Reviewed by: _..;.... __ -=-____________ _ 
Karen Secor, Soil Lab Supervisor K- 99 

Page 18 of 21 



~~rpendiXK 
Inter-Mountain labs 

INf(A. ... ""OUNT"A I .... AilS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, llC 

463 North 100 West 

Project: Private lease Soils - Full list Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Total T.S. Neutral. T.S. 

Depths Sulfur AB Potential ABP 

LablD SamplelD em % U1000t U1000t U1000t 

81307417-001 12A8009 232-320 <0.01 <0.01 257 257 

81307417-002 12A8009 320-366 <0.01 <0.01 256 256 

81307417-003 12A8oo9 366-514 <0.01 <0.01 205 205 

81307417-004 12A8018 244-318 <0.01 <0.01 183 183 

81307417-006 12A8018 318-388 0.03 0.93 429 428 

81307417-007 12A8018 406-572 0.03 1.07 371 370 

81307417-008 12A8018 572-640 0.32 10.0 371 361 

81307417-009 12A8018 640-732 0.09 2.84 351 348 

81307417-010 12A8020 175-300 0.01 0.35 354 354 

81307417-011 12A8020 300-488 0.13 4.16 282 278 

81307417-012 12A8020 488-600 0.04 1.33 348 347 

81307417-013 12A8021 260-374 0.04 1.16 478 476 

81307417-014 12A8021 374-448 0.03 1.08 194 193 

81307417-015 12A8021 448-524 0.23 7.25 310 303 

81307417-016 12A8021 524-570 021 6.47 352 345 

81307417-017 12A8021 570-660 0.22 7.01 246 239 

81307417-018 12A8021 660-742 0.05 1.54 229 228 

81307417-019 12A8021 742-853 0.01 0.39 707 707 

81307417-020 12A8024 243-305 0.01 0.34 202 202 

81307417-021 12A8027 170-305 <0.01 <0.01 462 462 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H208ol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Report 10: S1307417002 
(Replaces S1307 417001) 

Date Reported: 10/15/2013 

Work Order: S1307417 

Abbreviations used in acid base accounting: T.8.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, Pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic 8ulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable 80dium Percentage 

~~~~ Reviewed by: _ .;;;... __ .;;;... _________ ___ _ 

'<aren Secor, Soil lab Supervisor I< ~OO 
Page 5 of 21 
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~1iYt'-~pendiX K 
Inter-Mountain Labs 

iNf'(IIt - ,...OUIoU"Anl 1...-'..D 5 1673 Terra Avenue, 8heridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Total T.S. Neutral. T.8. 

Depths Sulfur AB Potential ASP 

Lab 10 Sample 10 cm % tl100Qt tl100Qt tl100Qt 

81307417-022 12AS027 305-427 <0.01 <0.01 272 272 

81307417-023 12A8027 427-560 <0.01 <0.01 290 290 

81307417-024 12A8027 560-625 0.01 0.33 265 264 

81307417-025 12AS027 625-792 0.01 0.36 249 248 

81307417-026 12AS028 173-235 <0.01 <0.01 332 332 

81307417-027 12AS028 235-275 <0.01 <0.01 187 187 

81307417-028 12A8028 275-325 <0.01 <001 212 212 

81307417-029 12AS028 325-460 0.35 10.9 271 260 

S1307417-030 12AS028 460-610 0.08 2.56 253 250 

S1307417-031 12AS029 244-334 0.03 1.06 256 255 

81307417-032 12A8029 334-500 0.08 2.64 232 229 

81307417-033 12A8029 500-610 0,16 5.12 266 261 

S1307417-034 DP-12 0-28 0.02 0.53 26.5 26.0 

S1307417-035 DP-12 28-62 <0.01 <0.01 4.04 4.04 

81307417-036 DP-12 62-126 <0.01 <0.01 3.65 3.65 

81307417-037 DP-12 126-183 <0.01 <0.01 2.73 2.73 

81307417-038 DP-12 183-244 <0.01 <0.01 111 111 

81307417-039 DP-21 140-188 0.03 1.00 186 185 

S1307417-040 DP-21 188-260 0.19 5.77 193 187 

S1307417-041 DP-21 260-360 0.04 1.40 187 185 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H208ol= water soluble,AS-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Envir§RM~RI~~\Y&i~g Partner 

ReportlD: S1307417002 

(Replaces S1307 417001) 

Date Reported: 10/15/2013 

IIVork Order: S1307417 

Abbreviations used in acid base accounting: T.8.= Total 8ulfur, AS= Acid Base, ASP= Acid Base Potential, Pyr8= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~~C-6VL-Reviewed by: ________________________ _ 

Karen Secor, Soil Lab Supervisor K - 101 
Page 12 of 21 



.(~pendiXK 
Inter-Mountain Labs 

IN TC .. .. "'O tnlf'AiN '-A D5 1673 Terra Avenue, Sheridan, Vllyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Total T.S. Neutral. T.S. 

Depths Sulfur AB Potential ABP 

Lab 10 Sample 10 cm % U1000t U1000t U1000t 

S1307417-042 DP-22 120-180 1.09 34.1 222 187 

S1307417-043 DP-22 180-240 0.86 26.7 230 203 

S1307417-044 DP-24 22-40 0.01 0.37 183 183 

S1307417-045 DP-24 40-65 <0.01 <0.01 184 184 

S1307417-046 DP-24 65-126 <0.01 <0.01 182 182 

S1307417-047 DP-24 126-244 0.27 8.29 209 201 

S1307417-048 DP-26 0-15 0.02 0.52 187 187 

S1307417-049 DP-26 15-32 0.02 0.48 251 251 

S1307417-050 DP-26 32-59 0.02 0.48 468 467 

S1307417-051 DP-26 59-90 0.02 0.48 544 543 

S1307417-052 DP-26 90-148 <0.01 <0.01 502 502 

S1307417-053 DP-26 148-230 <0.01 <0.01 438 438 

S 1307417-054 DP-26 230-294 <0.01 <0.01 246 246 

S1307417-055 DP-26 294-350 <0.01 <0.01 153 153 

These results apply only to the samples tested. 

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

Your Envir§RM~~~~\Y&i~g Partner 

ReportlD: 51307417002 
(Replaces 51307417001) 

Date Reported: 10/15/2013 

Work Order: 51307417 

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 

.k(~~C6VL. Reviewed by: _..;;.... __ ..;;.... ____________ _ 

'<aren Secor, Soil Lab Supervisor K 1 02 
Page 19 of 21 



~lrm''''':pendiX K ~oil I ~h Ana\vsis L Your Envir~n'rYlOOroMO'n fonng Partner 
!!!, .. '!I!T'~._~"'~OF.U"~YA~'''~l.A~.' Inter-Mountain Labs --1-67-3-T-e-rr-a-A-v-e-n-ue-,-S-h-er-id-a-n-, Wy--om-in-g-8-28-0-1--p-h:-(-30-7-)-6-7-2-8-94-5------------------------------

Project: Private Lease Soils - Full List 

Date Received: 7/30/2013 

lablD 

S1307417-001 

S1307417-002 

S 1307417-003 

S1307417-004 

S1307417-006 

S1307417-OO7 

S1307417-OO8 

S1307417-009 

S1307417-010 

S1307417-011 

S1307417-012 

S1307417-013 

S1307417-014 

S1307417-015 

S1307417-016 

S1307417-017 

S1307417-018 

S1307417-019 

S1307417-020 

S1307417-021 

SamplelD 

12AS009 

12AS009 

12AS009 

12AS018 

12AS018 

12AS018 

12AS018 

12AS018 

12AS020 

12AS020 

12AS020 

12AS021 

12AS021 

12AS021 

12AS021 

12AS021 

12AS021 

12AS021 

12AS024 

12AS027 

These results apply only to the samples tested. 

Depths 

cm 

232-320 

320-366 

366-514 

244-318 

318-388 

406-572 

572-640 

640-732 

175-300 

300-488 

488-600 

260-374 

374-448 

448-524 

524-570 

570-660 

660-742 

742-853 

243-305 

170-305 

Total 

Arsenic 

mg/Kg 

4.2 

6.6 

4.4 

3.4 

14.3 

9.2 

6.3 

10.7 

6.2 

6.2 

10.0 

15.3 

5.8 

14.4 

8.6 

7.2 

10.2 

5.9 

2.3 

6.8 

Total 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total Total 

Barium Cadmium Chromium 

mg/Kg 

64.1 

167 

214 

76.9 

269 

159 

161 

173 

107 

62.4 

166 

194 

84.5 

122 

100 

88.3 

106 

184 

157 

199 

mg/Kg 

0.46 

0.64 

0.71 

0.33 

1.64 

0.83 

1.03 

1.20 

0.71 

0.59 

1.01 

1.16 

0.53 

0.79 

1.16 

1.02 

0.55 

0.67 

0.43 

0.91 

mg/Kg 

8.85 

15.5 

12.6 

8.10 

32.2 

18.3 

24.1 

26.8 

23.0 

9.98 

19.3 

32.9 

10.1 

8.28 

20.5 

19.5 

10.2 

8.89 

8.29 

25.8 

Total 

Copper 

mg/Kg 

4.89 

11.1 

6.88 

4.65 

16.0 

10.9 

13.0 

14.4 

11.8 

5.69 

11.2 

16.1 

6.08 

3.15 

14.2 

11.5 

5.31 

3.67 

4.63 

10.9 

Total 

Iron 

mglKg 

4930 

6590 

9360 

3320 

24700 

10600 

13900 

18000 

7690 

8920 

14200 

15100 

6160 

12000 

15000 

14800 

7670 

9020 

5180 

12200 

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

ReportlD: S1307417002 

(Replaces S1307 417001) 

Date Reported: 10/15/2013 

Work Order: S1307417 

Total 

Lead 

mg/Kg 

5.2 

10.3 

7.2 

55 

15.9 

13.2 

12.7 

13.1 

15.0 

5.7 

11 .9 

17.4 

7.3 

4.9 

13.2 

11.4 

6.3 

8.0 

6.2 

28.5 

Total Total 

Manganese Molybdenum 

mglKg 

108 

156 

244 

118 

426 

257 

285 

337 

211 

151 

327 

360 

165 

237 

410 

220 

132 

416 

121 

177 

mg/Kg 

1.1 

2.3 

1.2 

0.8 

3.9 

2.5 

2.1 

2.7 

2.6 

1.2 

2.1 

38 

1.0 

1.5 

3.0 

1.9 

09 

1.3 

0.9 

<0.7 

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: __________________ _ 

Karen Secor, Soil Lab Supervisor K -103 
Page 6 of 21 



-.rm'rpendiX K ~oil I ~h Ana\vsis Your EnvirO'rtmE!Mt::l'1 "M6'n tonng Partner 
!!!'!!!i!oiii!i!!!!!!~~~ Inter-Mountain Labs--------------------------------------------------..::...---
' Nn. - "OUNTA'" LAOS 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Full List 

Date Received: 7/30/2013 

lab 10 

S1307417-022 

S1307417-023 

S1307417-024 

S1307417-025 

S1307417-026 

S1307417-027 

S1307417-028 

S1307417-029 

S1307417-030 

S1307417-031 

S1307417-032 

S1307417-033 

S1307417-034 

S1307417-035 

S1307417-036 

S1307417-037 

S1307417-038 

S1307417-039 

S1307417-040 

S1307417-041 

Sample ID 

12AS027 

12AS027 

12AS027 

12AS027 

12AS028 

12AS028 

12AS028 

12AS028 

12AS028 

12AS029 

12AS029 

12AS029 

DP-12 

DP-12 

DP-12 

DP-12 

DP-12 

DP-21 

DP-21 

DP-21 

These results apply only to the samples tested. 

Depths 

cm 

305-427 

427-560 

560-625 

625-792 

173-235 

235-275 

275-325 

325-460 

460-610 

244-334 

334-500 

500-610 

0-28 

28-62 

62-126 

126-183 

183-244 

140-188 

188-260 

260-360 

Total 

Arsenic 

mg/Kg 

5.0 

3.9 

4.6 

4.0 

5.2 

3.1 

3.6 

8.5 

10.0 

4.6 

9.1 

3.5 

5.7 

2.5 

5.2 

6.5 

2.9 

6.3 

6.8 

8.9 

Total 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total Total 

Barium Cadmium Chromium 

mg/Kg 

130 

108 

203 

202 

131 

65.4 

51.8 

123 

262 

101 

178 

114 

59.2 

33.7 

58.0 

37.7 

47.2 

117 

104 

103 

mg/Kg 

1.27 

1.24 

0.98 

0.64 

0.72 

0.38 

0.37 

1.26 

1.02 

0.55 

0.79 

1.19 

1.16 

0.65 

1.23 

1.09 

0.83 

1.47 

1.49 

1.51 

mg/Kg 

32.0 

30.0 

18.6 

11 .8 

14.1 

11.9 

9.96 

23.7 

18.8 

9.09 

10.7 

34.8 

16.6 

12.9 

24.4 

22.7 

17.9 

30.9 

31.9 

30.3 

Total 

Copper 

mg/Kg 

16.1 

15.0 

10.7 

6.56 

7.16 

8.01 

5.46 

13.2 

10.7 

5.15 

6.33 

17.6 

13.2 

8.94 

14.9 

6.57 

8.78 

19.1 

19.5 

19.6 

Total 

Iron 

mg/Kg 

18700 

19000 

12400 

7330 

9060 

3780 

3100 

16800 

12700 

7640 

10600 

18600 

15600 

11700 

21100 

20800 

13800 

21700 

21800 

22200 

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

ReportlD: 51307417002 
(Replaces 51307417001) 

Date Reported: 10/15/2013 

VIklrk Order: 51307417 

Total 

Lead 

mg/Kg 

51.1 

47.6 

33.4 

18.1 

18.0 

13.3 

12.6 

41.9 

31.6 

13.6 

16.5 

56.6 

10.7 

20.8 

48.2 

36.6 

27.3 

48.2 

57.8 

48.1 

Total Total 

Manganese Molybdenum 

mg/Kg 

323 

236 

254 

234 

200 

107 

129 

417 

245 

115 

205 

302 

321 

210 

334 

228 

217 

335 

320 

317 

mg/Kg 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

0.7 

<0.7 

<0.7 

0.8 

<0.7 

0.8 

<0.7 

<0.7 

<0.7 

<0.7 

1.5 

1.7 

1.4 

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 

-k"'~~ C6V\....-Reviewed by: _..::.... __ ..::.... ____________ _ 

I(aren Secor, Soil Lab Supervisor I< 1 04 
Page 13 of 21 



--(httPendiX K Your Envir§R~~~OO~IYd1i~g Partner 
Inter-Mountain Labs 

IWlnA .. "'OUH,,.nf L,.8$ 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1307417002 

463 North 100 West (Replaces S1307417001) 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 10/15/2013 

Date Received: 7/30/2013 
Cedar City, UT 84721 Work Order: S1307417 

Total Total Total Total Total Total Total Total Total 

Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese Molybdenum 

Lab 10 Sample 10 cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

S1307417-042 DP-22 120-180 6.6 56.3 0.41 18.1 15.6 15300 10.4 170 <0.7 

S1307417-043 DP-22 180-240 11.3 84.7 0.89 26.8 26.6 24100 17.2 260 2.8 

S1307417-044 DP-24 22-40 7.0 93.5 0.61 25.5 16.3 18300 12.8 299 <0.7 

S1307417-045 DP-24 40-65 8.0 107 0.55 32.2 19.0 21400 14.9 337 <07 

81307417-046 DP-24 65-126 6.9 90.7 0.61 27.8 17.0 19200 13.4 320 <0.7 

81307417-047 DP-24 126-244 7.9 95.2 0.72 27.0 17.7 19700 13.7 307 <0.7 

S1307417-048 DP-26 0-15 10.6 127 0.69 35.4 22.3 21800 16.2 426 <0.7 

81307417-049 DP-26 15-32 12.9 173 0.81 39.8 24.0 23300 16.8 494 <0.7 

S1307417-050 DP-26 32-59 11.5 224 0.53 32.8 13.7 16600 12.5 317 <0.7 

S1307417-051 DP-26 59-90 13.2 372 0.62 33.6 14.5 17300 13.1 290 <0.7 

S1307417-052 DP-26 90-148 6.4 147 0.34 19.0 8.32 8260 7.8 183 <0.7 

S1307417-053 DP-26 148-230 7.7 152 0.53 14.4 870 8990 7.7 185 <0.7 

81307417-054 DP-26 230-294 5.0 112 0.39 13.0 7.90 7010 6.1 151 <0.7 

81307417-055 DP-26 294-350 3.5 142 0.43 9.52 6.60 5070 63 173 <0.7 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated 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 8ulfur + Organic 8ulfur, Neutral , Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

.k(~A..:s:...e.C6VL.. Reviewed by: _-'--__ -"-_ ___________ _ 

Karen Secor, Soil Lab Supervisor K -105 
Page 20 of 21 



/~~pend~K 
Inter-Mountain Labs 

1"'Ut .. ~OUH rA I'" ,, "-Os 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received : 7/30/2013 
Cedar City, UT 84721 

Total Total Total Total Bulk 

Depths Selenium Silver Zinc Mercury Density 

Lab 10 Sample 10 cm mgtKg mgtKg mgtKg mgtKg gtcm3 

S1307417-001 12AS009 232-320 <0.96 1.1 23.6 <0.2 2.20 

S1307417-002 12AS009 320-366 <0.96 1.7 44.8 <0.2 2.44 

S1307417-OO3 12AS009 366-514 <0.96 1.0 34.9 <0.2 3.09 

S1307417-004 12AS018 244-318 <0.96 1.6 22.5 <0.2 3.38 

S1307417-006 12AS018 318-388 <0.96 2.0 64.8 <0.2 2.31 

S1307417-OO7 12AS018 406-572 <0.96 1.7 44.6 <0.2 2.24 

S1307417-008 12AS018 572-640 <0.96 1.5 61.8 <0.2 2.20 

S1307417-OO9 12AS018 640-732 <0.96 1.5 68.4 <0.2 2.09 

S1307417-010 12AS020 175-300 <0.96 1.1 52.7 <0.2 2.21 

S1307417-011 12AS020 300-488 <0.96 1.7 30.3 <0.2 1.96 

S1307417-012 12AS020 488-600 1.22 2.0 52.9 <0.2 2.11 

S1307417-013 12AS021 260-374 <0.96 1.8 68.3 <0.2 2.07 

S1307417-014 12AS021 374-448 <0.96 2.0 33.8 <0.2 263 

S1307417-015 12AS021 448-524 <0.96 1.9 24.1 <0.2 

S1307417-016 12AS021 524-570 <0.96 2.0 59.6 <0.2 2.50 

S1307417-017 12AS021 570-660 <0.96 1.1 56.0 <0.2 2.26 

S1307417-018 12AS021 660-742 <0.96 1.4 32.7 <0.2 2.28 

S1307417-019 12AS021 742-853 <0.96 3.7 24.6 <0.2 

S1307417-020 12AS024 243-305 <0.96 1.3 24.2 <0.2 2.28 

S1307417-021 12AS027 170-305 <0.96 <0.5 44.7 <0.2 2.05 

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 

Your Envir§RMM~-OO~\Y&i~g Partner 

ReportlD: 51307417002 

(Replaces S1307 417001) 

Date Reported: 10/15/2013 

VIIork Order: S1307417 

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 

K~A...:s:e C6V\-.-. Reviewed by: ____ -'-____________ _ 

'<aren Secor, Soil Lab Supervisor I<' ~06 
Page 7 of 21 



.I 

.(~pendiXK 
Inter-Mountain Labs 

'Ml ca _MOUN'fAtN L AIIII S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Total Total Total Total 

Depths Selenium Silver Zinc Mercury 

LablD SamplelD cm mg/Kg mg/Kg mg/Kg mg/Kg 

S1307417-022 12AS027 305-427 1.20 0.8 74.5 <0.2 

S1307417-023 12AS027 427-560 1.29 0.8 67.7 <0.2 

S1307417-024 12AS027 560-625 1.46 0.6 53.0 <0.2 

S1307417-025 12AS027 625-792 121 1.0 27.6 <0.2 

S1307417-026 12AS028 173-235 <0.96 0.8 30.2 <0.2 

S1307417-027 12AS028 235-275 1.57 0.5 34.1 <0,2 

S1307417-028 12AS028 275-325 <0.96 1.2 27.6 <0.2 

S1307417-029 12AS028 325-460 1.53 0.6 60.6 <0.2 

S1307417-030 12AS028 460-610 1.37 0.9 46.7 <0.2 

S1307417-031 12AS029 244-334 1.12 <0.5 26.3 <0.2 

S1307417-032 12AS029 334-500 <0.96 0.8 33.0 <0.2 

S1307417-033 12AS029 500-610 1.22 <0.5 80.1 <0.2 

S1307417-034 DP-12 0-28 <0.96 <0.5 62.1 <0.2 

S1307417-035 DP-12 28-62 <0.96 <0.5 38.9 <0.2 

S1307417-036 DP-12 62-126 <0.96 <0.5 71.4 <0.2 

S1307417-037 DP-12 126-183 <0.96 <0.5 63.3 <0.2 

S1307417-038 DP-12 183-244 <0.96 <0.5 39.0 <0.2 

S1307417-039 DP-21 140-188 <0.96 0.8 80.8 <0.2 

S1307417-040 DP-21 188-260 <0.96 <0.5 82.1 <0.2 

S1307417-041 DP-21 260-360 <0.96 <0.5 84.2 <0.2 

These results apply only to the samples tested. 

Bulk 

Density 

g/cm3 

2.12 

2.19 

2.24 

2.46 

2.46 

3.16 

2.18 

2.26 

2.40 

2.35 

2.43 

2.28 

2.51 

2.10 

2.09 

2.08 

2.05 

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

Your Envir§RM~~~~\¥&i~g Partner 

ReportlD: S1307417002 

(Replaces S1307 417001) 

Date Reported: 10/15/2013 

Work Order: S1307417 

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 

K~~CA9-'L. Reviewed by: _-"-__ ..;;;... ____________ _ 

K -107 Karen Secor, Soil Lab Supervisor 
Page 14of21 



-(.vt-rpendiX K Your Envir§RM~~~~\Ydf.i~g Partner 
Inter-Mountain Labs 

, ... TCIt .. ",OUMTAI .. L A U 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1307417002 

463 North 100 West (Replaces S1307417001) 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 10/15/2013 

Date Received: 7/30/2013 
Cedar City, UT 84721 VVork Order: S1307417 

Total Total Total Total Bulk 

Depths Selenium Silver Zinc Mercury Density 

Lab 10 Sample 10 cm mgtKg mgtKg mglKg mg/Kg gtcm' 

S1307417-042 DP-22 120-180 <0.96 <0.5 59.2 <0.2 2.24 

S1307417-043 DP-22 180-240 <0.96 <0.5 94.6 <0.2 2.20 

S1307417-044 DP-24 22-40 <0.96 <0.5 70.1 <0.2 2.61 

S1307417-045 DP-24 40-65 <0.96 <0.5 80.0 <0.2 2.51 

S1307417-046 DP-24 65-126 <0.96 <0.5 71.2 <0.2 2.30 

S1307417-047 DP-24 126-244 <0.96 <0.5 73.8 <0.2 2.62 

S1307417-048 DP-26 0-15 <0.96 <0.5 95.5 <0.2 2.84 

S1307417-049 DP-26 15-32 <0.96 <0.5 105 <0.2 3.34 

S1307417-050 DP-26 32-59 <0.96 <0.5 63.1 <0.2 3.69 

S1307417-051 DP-26 59-90 <0.96 <0.5 52.3 <0.2 

S1307417-052 DP-26 90-148 <0.96 <0.5 31 .9 <0.2 

S1307417-053 DP-26 148-230 <0.96 <0.5 33.6 <0.2 2.64 

S1307417-054 DP-26 230-294 <0.96 <0.5 33.2 <0.2 2.74 

S1307417-055 DP-26 294-350 <0.96 <0.5 34.9 <0.2 2.55 

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 

-V'~~C6VL. Reviewed by: _-=-__ -=-____________ _ 
'':aren Secor, Soil Lab Supervisor I< ~08 

Page 21 of 21 



'l-"m~~ppendiX K Soil Lab Analysis I:. Your Environmental Monitoring Partner 
Inter-Mountain Labs - ------------- --- --------- - ----- -

,urOR - MOU"TMH .. ~.. 1673 Terra Avenue , Sheridan, Wyoming 82801 ph: (307) 672-8945 

Date: 5/28/2013 

CLIENT: 

Project: 
Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Short List 

S1304178 

CASE NARRATIVE 

Report1D:S1304178001 

Samples DP-04, DP-05, DP-16, and DP-28 were received on April 11, 2013. 

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

U.S.E.PA 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, SVV846, 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: K~A...:s::..e~ 

Karen Secor, Soil Lab Supervisor 

K -109 

Page 1 of 1 



-(RtrpendiX K 
Inter-Mountain Labs 

Your Envir§RM~RI-OO~\Y~~g Partner 

""T'''-''''OUMTAU~ LA OS 1673 Terra Avenue, Sheridan, Vl/yoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1304178001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported: 5/28/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Work Order: S1304178 

Electrical Percent Field \/\lilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % dS/m % % % % 

S1304178-001 DP-16 0-18 7.7 54.4 0.84 8.5 35.6 22.0 2.9 

S 1304178-002 DP-16 18-43 7.9 59.7 0.48 11 .9 35.0 25.8 1.8 

S 1304178-003 DP-16 43-70 7.9 58.7 0.50 12.2 35.3 29.8 2.1 

S 1304178-004 DP-16 70-102 8.1 63.1 0.36 15.2 37.1 31 .8 2.9 

S 1304178-005 DP-28 0-14 7.7 61 .1 0.80 12.4 34.6 28.5 3.6 

S1304178-OO6 DP-28 14-38 8.1 64.3 0.58 139 36.4 28.2 2.3 

S1304178-007 DP-28 38~2 8.0 66.9 0.44 13.4 36.8 31 .0 1.7 

S 1304178-008 DP-28 62-100 7.9 53.3 0.46 12.2 31.6 25.2 2.0 

S 1304178-009 DP-28 100-120 8.0 59.1 0.43 11 .6 34.1 26.9 2.3 

S1304178-010 DP-28 120-140 8.2 68.5 0.45 6.6 36.0 28.3 1.7 

S1304178-011 DP-04 0-20 7.7 46.5 0.76 6.6 30.6 18.1 2.7 

S1304178-012 DP-04 20-46 7.8 48.1 0.41 7.3 28.1 20.1 2.3 

S1304178-013 DP-04 46-90 7.9 47.4 0.38 10.1 28.6 20.6 2.4 

S1304178-014 DP-04 90-153 8.1 41 .2 0.39 8.4 26.0 17.8 2.3 

S1304178-015 DP-04 153-232 8.4 25.6 0.37 5.0 19.7 8.8 0.9 

S1304178-016 DP-05 0-35 7.8 48.3 0.65 9.6 31.0 23.4 2.6 

S1304178-017 DP-05 35-70 7.8 51.7 0.39 11 .0 32.3 25.1 2.5 

S1304178-018 DP-05 70-162 8.2 62.2 1.01 11.3 34.3 28.1 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: _ ....:..-__ ....:..-____________ _ 
Page 1 of 4 

'<aren Secor, Soil Lab Supervisor 
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~~pendiXK Your Envir§R~MRI~~'Y~~g Partner 
Inter-Mountain Labs 

1..,1-'. - ,",OU"t AI1( l.ADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1304178001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported : 5/28/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Work Order: 81304178 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium SAR 

Lab 10 Sample 10 cm meq/L meqlL meqlL meq/L 

S1304178-001 DP-16 0-18 5.38 1.28 0.26 0.41 0.23 

S1304178-002 DP-16 18-43 3.17 1.07 0.12 0.84 0.58 

S 1304178-003 DP-16 43-70 1.67 0.85 0.09 1.80 1.61 

S1304178-004 DP-16 70-102 1.55 0.96 0.13 126 1.12 

S 1304178-005 DP-28 0-14 4.63 2.71 0.41 0.69 0.36 

S 1304178-006 DP-28 14-38 2.76 2.26 0.21 0.83 0.53 

S 1304178-007 DP-28 38-B2 2.21 1.74 0.10 0.54 0.38 

S 1304178-008 DP-28 62-100 2.04 1.95 0.13 0.66 0.47 

S1304178-009 DP-28 100-120 1.64 1.80 0.08 0.89 068 

S1304178-010 DP-28 120-140 1.83 1.82 0.11 1.41 1.05 

S1304178-011 DP-04 0-20 4.94 1.70 0.48 0.18 0.10 

S1304178-012 DP-04 20-46 2.56 1.35 015 0.24 0.17 

S1304178-013 DP-04 46-90 1.91 1.79 0.09 0.28 0.21 

S1304178-014 DP-04 90-153 1.84 1.99 0.11 0.26 0.19 

S1304178-015 DP-04 153-232 1.65 1.69 0.10 0.27 0.21 

S1304178-016 DP-05 0-35 4.20 1.06 0.34 0.16 0.10 

S1304178-017 DP-05 35-70 2.62 0.88 0.15 0.32 0.24 

S1304178-018 DP-05 70-162 2.58 2.20 0.12 3.72 2.41 

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 

K~~~ Reviewed by: _....::..... __ ....::..... _____________ _ 

Karen Secor, Soil Lab Supervisor K - 111 
Page 2 of 4 



~~rpendiXK Your Envir§RM~2t ~~\Y~~g Partner 
Inter-Mountain Labs 

u..,c .... ~O\l,..TAIN "AOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1304178001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported : 5/28/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 Work Order: S1304178 

Very Fine Coarse 

Depths Sand Silt Clay Texture Sand Fragment 

LablD SamplelD cm % % % % % 

S1304178-OO1 DP-16 0-18 36.0 28.0 36.0 Clay Loam 18.2 

S 1304178-002 DP-16 18-43 24.0 32.0 44.0 Clay 13.4 

S 1304178-003 DP-16 43-70 18.0 36.0 46.0 Clay 9.0 

S 1304178-004 DP-16 70-102 22.0 30.0 48.0 Clay 14.4 

S 1304178-005 DP-28 0-14 20.0 34.0 46.0 Clay 10.3 

S 1304178-006 DP-28 14-38 10.0 38.0 52.0 Clay 5.0 

S 1304178-007 DP-28 38-62 10.0 35.0 55.0 Silty Clay 5.8 

S1304178-008 DP-28 62-100 20.0 44.0 36.0 Clay Loam 10.6 

S1304178-OO9 DP-28 100-120 12.0 44.0 44.0 Silty Clay 1.1 

S1304178-010 DP-28 120-140 14.0 34.0 52.0 Clay 4.6 

S1304178-011 DP-04 0-20 30.0 42.0 28.0 Clay Loam 6.6 

S1304178-012 DP-04 20-46 30.0 38.0 32.0 Clay Loam 10.3 

S1304178-013 DP-04 46-90 36.0 32.0 32.0 Clay Loam 12.3 

S1304178-014 DP-04 90-153 38.0 34.0 28.0 Clay Loam 8.0 5.9 

S1304178-015 DP-04 153-232 66.0 24.0 10.0 Sandy Loam 11.0 4.2 

S1304178-016 DP-05 0-35 20.0 42.0 38.0 Clay Loam 8.4 

S1304178-017 DP-05 35-70 18.0 39.0 43.0 Clay 9.5 

S1304178-018 DP-05 70-162 16.0 39.0 45.0 Clay 9.1 

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 

K~A~~ Reviewed by: _ ..:...... __ ::....... _ _______ ____ _ 

'<aren Secor, Soil Lab Supervisor K 112 
Page 3 of4 



"'~rpendiXK Your Envir§RMthlt~I~~\Y&\~g Partner 
Inter-Mountain Labs 

1". "t. .. ·""'OUN'f"AU~ LAOS 1673 Terra Avenue, 8heridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1304178001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported: 5/28/2013 

Date Received: 4/11/2013 
Cedar City, UT 84721 Work Order: S1304178 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus 8elenium Carbon TOC 

LablD SamplelD cm ppm ppm % ppm ppm % % 

81304178-001 DP-16 0-18 0.64 24.1 12.1 4.9 <0.02 2.8 1.4 

81304178-002 DP-16 18-43 0.37 2.5 15.6 4.0 <0.02 2.5 0.7 

81304178-003 DP-16 43-70 0.49 6.8 14,2 4.1 <0.02 2.4 0.7 

81304178-004 DP-16 70-102 0.82 8.3 14.6 5.3 <0.02 2.3 0.5 

81304178-005 DP-28 0-14 0.57 12.2 17.3 15.1 <0.02 3.2 1.2 

81304178-006 DP-28 14-38 0.35 7.6 24.5 5.8 <0.02 3.5 0.6 

81304178-007 DP-28 38-62 0.55 5.5 25.2 5.3 <0.02 3.5 0.4 

81304178-008 DP-28 62-100 0.72 8.1 29.2 5.9 <0.02 4.0 0.5 

81304178-009 DP-28 100-120 0.38 7.3 29.4 6.1 <0.02 3.9 0.4 

81304178-010 DP-28 120-140 0.26 1.7 33.3 3,5 <0.02 4.0 <0.1 

81304178-011 DP-04 0-20 0.48 21.8 20.0 13.6 <0.02 3.4 1.0 

81304178-012 DP-04 20-46 0.53 8.6 24.4 5.9 <0.02 3.8 0.9 

81304178-013 DP-04 46-90 0.67 7.2 9.1 6.0 <0.02 2.0 0.9 

81304178-014 DP-04 90-153 0.34 2.6 22.5 5,1 <0.02 3.3 0.6 

81304178-015 DP-04 153-232 0.15 0.4 42.4 3.5 <0.02 4.7 <0.1 

81304178-016 DP-05 0-35 0.38 15.2 20.8 10.8 <0.02 3.4 0.9 

81304178-017 DP-05 35-70 0.38 6.8 22.7 5.5 <0.02 3.5 0.7 

81304178-018 DP-05 70-162 0.78 0.5 25.9 4.5 0.04 3.6 0.4 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H208ol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Abbreviations used in acid base accounting: T.8.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, Pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic 8ulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable 80dium Percentage 

K~~C6V\.-Reviewed by: _..;;.... _ _ ..;;.... _____________ _ 

Karen Secor, Soil Lab Supervisor K - 113 
Page 4 of4 



'I.rm'~ppendix K Soil Lab Analysis I:. Your Environmental MOnitoring Partner 
Inter-Mountain labs---------------------------------

""'''' '''0"1<''"'" ,~.. 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

Date: 5/29/2013 

CLIENT: CASE NARRATIVE 
Project: 
Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Limited List 

S1304179 
Report1D:S1304179001 

Samples DP-02, DP-03, DP-06, DP-09, DP-11, DP-13, DP-15, and DP-18 were received on April 11 ,2013. 

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

U.S.E.PA 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, SVV846 , 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: -------------------Karen Secor, Soil lab Supervisor 

Page 1 of 1 

K - 114 



~(.vtrpendiX K 
Inter-Mountain Labs 

Unffl-IIf\OUN-fA'If u.s 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Limited List 
Suite 1 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Electrical PE PE PE PE 

Depths pH Conductivity Calcium Magnesium Potassium Sodium 

Lab 10 Sample ID cm s.u. dS/m meq/L meq/L meq/L meq/L 

S 1304179-004 DP-18 0-18 6.9 1.01 6.90 1.94 0.56 0.10 

S 1304179-005 DP-18 18-44 6,9 0.39 2.87 1.02 0.29 0.11 

S 1304179-006 DP-18 44-68 7.0 0.74 4.56 2.39 0.27 0.19 

S 1304179-007 DP-18 68-144 7.0 0.43 288 1.50 0.19 0.24 

S 1304179-008 DP-18 144-184 7.2 0.35 2.21 1.16 0.13 0.20 

S1304179-009 DP-18 184-240 7.3 0.28 1.90 0.91 0.11 0,16 

S1304179-010 DP-02 0-13 7.0 4.09 25.7 7.25 4.55 0.40 

S1304179-011 DP-02 13-35 7.3 0.44 3.05 1.24 0.39 0.11 

S1304179-012 DP-02 35~8 7.3 0.47 2.84 2.12 0.16 0.14 

S1304179-013 DP-02 68-92 7.4 0.45 2.46 2.22 0.09 0.36 

S1304179-014 DP-02 92-170 7.3 0.40 1.99 1.87 0.11 0.41 

S1304179-015 DP-02 170-220 7.4 1.26 5.84 4.65 0.14 2.51 

S1304179-016 DP-02 220-261 7.5 1.77 8.25 7.45 0.26 2.95 

S1304179-017 DP-02 261 -412 7.7 1.13 4.52 447 0.23 2.34 

S1304179-018 DP-03 0-24 7.2 0.57 3.95 0.96 0.28 0.14 

S1304179-019 DP-03 24-47 7.7 0.38 2.52 0.92 0.15 0.26 

S 1304179-020 DP-03 47-87 7.6 0.32 1.88 1.16 0.08 0.63 

S1304179-021 DP-03 87-137 7.9 0.64 1.54 2.07 0.10 2.86 

S 1304179-022 DP-06 0-18 7.3 0.63 4.72 1.07 0.74 0.16 

S 1304179-023 DP-06 18-35 7.3 0.40 3.20 0.83 0.37 0.14 

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 

Your Envir§R~Jrff~~~IY&i~g Partner 

ReportlD: S1304179001 

Date Reported : 5/29/2013 

\Nork Order: S1304179 

SAR 

0.05 

0.08 

0.10 

0.16 

0.16 

0.14 

0.10 

0.07 

0.09 

0.24 

0.29 

1.10 

1.05 

1.10 

0.09 

0.20 

0.51 

2.13 

0.09 

0.10 

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 

K~A~~ Reviewed by: _-=-__ -=-_____________ _ 
Karen Secor, Soil Lab Supervisor K - 115 
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-(~rpendiX K 
Inter-Mountain Labs 

'MT(. ... - ~UHfAIN L AD$ 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Limited List 
Suite 1 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Electrical PE PE PE PE 

Depths pH Conductivity Calcium Magnesium Potassium Sodium 

Lab 10 Sample 10 cm s.u. dS/m meq/L meq/L meq/L meq/L 

S1304179-024 DP-06 35-75 7.5 0.33 2.69 0.76 0.18 0.17 

S 1304179-025 DP-06 75-145 7.5 0.31 2.29 0.72 0.14 0.21 

S 1304179-026 DP-06 145-187 7.7 0.30 2.05 0.73 0.15 0.28 

S1304179-027 DP-06 187-230 7.9 0.34 1.84 1.18 0.18 0.39 

S 1304 179-028 DP.()9 0-38 7.3 0.83 5.58 1.24 0.37 0.59 

S 1304179-029 DP-09 38-68 7.7 0.54 1.96 0.99 0.07 2.77 

S 1304179-030 DP-09 68-166 7.6 1.54 3.29 2.02 0.22 9.07 

S 130417&-031 DP-09 166-194 7.8 6.01 19.1 24.0 0.30 32.7 

S 1304179-032 DP-09 194-244 7.8 6.15 19_9 23.6 0.32 31.4 

S 1304179-033 DP-11 0-27 7.3 1.15 5.58 3.08 1.27 0.32 

S 1304179-034 DP-11 27-60 7.5 0.38 2.24 1.40 0.19 0.17 

S 1304179-035 DP-11 60-138 7.6 0.64 2.75 3.80 0.17 0.27 

S 1304179-036 DP-11 138-169 7.7 0.36 1.64 1.97 0.13 0.20 

S 1304179-037 DP-11 16&-243 7.8 0.32 1.23 1.92 0.09 0.20 

S 1304179-038 DP-13 15-54 7.1 0.54 4.12 1.16 0.22 0.28 

S1304179-039 DP-13 54-88 7.5 0.34 2.30 1.10 0.15 0.22 

S 1304179-040 DP-15 0-24 7.0 0.84 6.78 1.35 0.49 0.13 

S1304179-041 DP-15 24-56 7.3 0.43 3.60 0.89 0.27 0.12 

S 1304179-042 DP-15 56-152 7.4 0.32 2.43 0.72 0.21 0.11 

S 130417&-043 DP-15 152-207 7.5 0.31 2.15 0.94 0.16 0.17 

These results apply only to the samples tested. 

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

ReportlD: S1304179001 

Date Reported : 5/29/2013 

Work Order: S1304179 

SAR 

0.13 

0.17 

024 

0.31 

0.32 

228 

5.57 

7.05 

6.73 

0.15 

0.13 

0.15 

0.15 

0.16 

0.17 

0.17 

0.06 

0.08 

0.09 

0.14 

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 

K~~~ Reviewed by: _~ __ ~ ____________ _ 
Page 3 of6 

'<aren Secor, Soil Lab Supervisor 



~1.rIYl't;pendiX K !=:oil I l'Ih Analvsis 
Your EnvirO"nt\'l~1U!'lM6'n tOnng Partner 

Inter-Mountain Labs---------------------------------------------------=----
.NT Il ..... M.OIJ,..r"'~ .I,A0 5 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Limited List 
Suite 1 

Date Received: 4/11/2013 
Cedar City, UT 84721 

Electrical PE PE PE PE 

Depths pH Conductivity Calcium Magnesium Potassium Sodium 

Lab 10 Sample 10 cm s.u dS/m meq/L meq/L meq/L meq/L 

S1304179-001 DP-15 207-250 7.4 0.32 2.03 1.66 0.14 0.23 

S 1304179-002 DP-15 250-280 7.5 0.51 1.73 2.99 0.18 0.28 

S 1304179-003 DP-15 280-362 7.5 0.60 1.67 4.00 0.15 0.50 

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 

ReportlD: S1304179001 

Date Reported: 5/29/2013 

Work Order: S1304179 

SAR 

0.17 

0.18 

0.30 

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 

.k(~A-S.eC6VL.. Reviewed by: _....::...-__ ....::...-____________ _ 

Karen Secor, Soil Lab Supervisor K - 117 
Page 50f6 



'~rpendiX K Your Envir§Rr\\~R100~IY~~g Partner 

!!'!, .. !i! .. ~_.iii!l"'~Oo!!i!U N!'!'TAi!i!.!!iN !iiiLAii!i!u Inter-Mountain Labs --16-7-3-T-e-rr-a-A-v-e-nu-e-,-S-he-r-id-a-n-, Wy-o-m-i-ng-82-8-0-1--ph-:-(3-0-7-)-6-72--8-94-5-------------- ----------------

Project: Private Lease Soils - Limited List 

Date Received: 4/11/2013 

Lab 10 

S 1304179-004 

S1304179-OO5 

S 1304179-006 

S 1304179-007 

S 1304179-008 

S 1304179-009 

S1304179-010 

S 1304179-011 

S1304179-012 

S1304179-013 

S1304179-014 

S1304179-015 

S1304179-016 

S 1304179-017 

S1304179-018 

S1304179-019 

S1304179-020 

S1304179-021 

S 1304179-022 

S 1304179-023 

Sample 10 

DP-18 

DP-18 

DP-18 

DP-18 

DP-18 

DP-18 

DP-02 

DP-02 

DP-02 

DP-02 

DP-02 

DP-02 

DP-02 

DP-02 

DP-03 

DP-03 

DP-03 

DP-03 

DP-06 

DP-06 

These results apply only to the samples tested. 

Depths 

cm 

0-18 

18-44 

44-68 

68-144 

144-184 

184-240 

0-13 

13-35 

35-68 

68-92 

92-170 

170-220 

220-261 

261-412 

0-24 

24-47 

47-87 

87-137 

0-18 

18-35 

Sand 

% 

30.0 

40.0 

22.0 

30.0 

36.0 

78.0 

44.0 

40.0 

30.0 

24.0 

26.0 

22.0 

78.0 

70.0 

10.0 

10.0 

4.0 

6.0 

28.0 

28.0 

Silt 

% 

36.0 

31.0 

42.0 

41.0 

44.0 

14.0 

32.0 

37.0 

40.0 

36.0 

28.0 

46.0 

12.0 

22.0 

42.0 

39.0 

42.0 

45.0 

39.0 

36.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

34.0 

29.0 

36.0 

29.0 

20.0 

8.0 

24.0 

23,0 

30.0 

40.0 

46.0 

32.0 

10.0 

8.0 

48.0 

51.0 

54.0 

49.0 

33.0 

36.0 

Texture 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Loam 

Loamy Sand 

Loam 

Loam 

Clay Loam 

Clay 

Clay 

Clay Loam 

Sandy Loam 

Sandy loam 

Silty Clay 

Clay 

Silty Clay 

Silty Clay 

Clay Loam 

Clay Loam 

Very Fine 

Sand 

% 

11 .9 

10.2 

3.1 

1.9 

6.7 

7.4 

9.4 

5.7 

4.5 

8.8 

12.5 

1 8 

9.8 

12.4 

4.0 

6.2 

0.4 

2.4 

5.6 

6.8 

Coarse 

Fragment 

% 

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

ReportlD: S1304179001 

Date Reported: 5/29/2013 

Work Order: S1304179 

Boron 

ppm 

0.33 

0.26 

0.14 

0.08 

0.28 

0.24 

0.28 

0.44 

0.38 

0.36 

0.14 

0.11 

0.49 

0.32 

0.30 

0.73 

0.54 

0.32 

C03 

% 

17.8 

23.1 

20.3 

35.9 

43.1 

17.3 

21.2 

22.0 

24.7 

18.1 

17.6 

47.8 

19.3 

25.0 

28.9 

33.4 

29.8 

31.7 

19.8 

19.6 

Selenium 

ppm 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<002 

<0.02 

<0.02 

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 

K'~A~~ Reviewed by: _...:..... __ ...:..... _ _ __________ _ 
Page 2 of6 

'<aren Secor, Soil Lab Supervisor 



'l'm't:'pendiX K ~oil I ::In Analvsis Your EnvirO"niY1emt~I'MOl1 tonng Partner 
Inter-Mountain Labs--------------------------------------------------- ---

l ~n . ... ""ou .. nAIJf LA DS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Limited List 

Date Received: 4/11/2013 

LablD 

81304179-024 

S1304179-025 

81304179-026 

81304179-027 

81304179-028 

S 1304179-029 

S 1304179-030 

81304179-031 

S 1304179-032 

81304179-033 

81304179-034 

81304179-035 

81304179-036 

81304179-037 

S 1304179-038 

S 1304179-039 

S 1304179-040 

81304179-041 

S1304179-042 

81304179-043 

SamplelD 

DP-OO 

DP-OO 

DP-06 

DP-OO 

DP-09 

DP-09 

DP-09 

DP-09 

DP-09 

DP-11 

DP-11 

DP-11 

DP-11 

DP-11 

DP-13 

DP-13 

DP-15 

DP-15 

DP-15 

DP-15 

These results apply only to the samples tested. 

Depths 

cm 

35-75 

75-145 

145-187 

187-230 

0-38 

38-68 

68-166 

166-194 

194-244 

0-27 

27-60 

60-138 

138-169 

169-243 

15-54 

54-88 

0-24 

24-56 

56-152 

152-207 

Sand 

% 

20.0 

24.0 

64.0 

84.0 

20.0 

120 

10.0 

10.0 

14.0 

50.0 

50.0 

64.0 

60.0 

68.0 

48.0 

48.0 

44.0 

38.0 

36.0 

22.0 

Silt 

% 

40.0 

38.0 

22.0 

10.0 

33.0 

36.0 

38.0 

36.0 

34.0 

28.0 

26_0 

20.0 

22.0 

14.0 

24.0 

21.0 

26.0 

28.0 

30.0 

38.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

40.0 

38.0 

14.0 

6.0 

47.0 

52.0 

52.0 

54.0 

52.0 

220 

240 

16.0 

18.0 

18.0 

28.0 

31.0 

30.0 

34.0 

34.0 

40.0 

Texture 

Silty Clay 

Clay Loam 

8andy Loam 

Loamy Sand 

Clay 

Clay 

Clay 

Clay 

Clay 

Loam 

Sandy Clay Loam 

8andy Loam 

Sandy Loam 

Sandy Loam 

Sandy Clay Loam 

Sandy Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Clay 

Very Fine 

8and 

% 

9.3 

8.4 

7.3 

3.9 

9.5 

4.3 

1.9 

2.3 

4.4 

12.2 

8.2 

12.8 

10.3 

5.9 

11.3 

16.4 

19.5 

12.4 

10.8 

9.1 

Coarse 

Fragment 

% 

4.3 

40.6 

0.5 

0.5 

24 

5.3 

Abbreviations for extractants: PE= Saturated Paste Extract, H208ol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, MO= Acid Ammonium Oxalate 

ReportlD: S1304179001 

Date Reported: 5/29/2013 

VIIork Order: S1304179 

Boron 

ppm 

0.27 

0.39 

0.21 

0.10 

0.40 

0.45 

0.71 

1.16 

1.09 

0.39 

0.32 

0.27 

0.19 

0.18 

0.38 

0.33 

0.40 

C03 

% 

19.7 

24.1 

27.0 

522 

20.9 

22.2 

22.2 

23.1 

23.7 

4.9 

13.0 

33.5 

10.7 

11.6 

17.9 

15.8 

8.5 

8.4 

10.9 

18.5 

Selenium 

ppm 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0,02 

<0.02 

0.11 

0.07 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

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= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~~~ Reviewed by: _-'--__ -'--____________ _ 

Karen Secor, Soil Lab Supervisor K - 119 
Page 4 of6 



;1.rm~.,pendiX K Your Envir§R~MRlOO~\Y~~g Partner 
L Inter-Mountain Labs------------------------------------------------------

,wna - MOUHTA'" LJ\D$ 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Limited List 

Date Received: 4/11/2013 

Lab 10 

S1304179-001 

S1304179-002 

S 1304179-003 

Sample 10 

DP-15 

DP-15 

DP-15 

These results apply only to the samples tested. 

Depths 

cm 

207-250 

250-280 

280-362 

Sand 

% 

26.0 

36.0 

42.0 

Silt 

% 

47.0 

34.0 

33.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

27.0 

30.0 

25.0 

Texture 

Clay Loam 

Clay Loam 

Loam 

Very Fine Coarse 

Sand Fragment 

% % 

9.0 

16.9 

10.9 

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

Report ID: S1304179001 

Date Reported: 5/29/2013 

Work Order: S1304179 

Boron C03 Selenium 

ppm % ppm 

025 43.9 <0.02 

0.30 25.8 <0.02 

0.24 21.8 <0.02 

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: _...;;,... __ ...;;,... _ ___________ _ 
Page 6 of6 

'<aren Secor, Soil Lab Supervisor 



~I~m~.~ppendix K Soil Lab Analysis I: Your Environmental MOnitoring Partner 
Inter-Mountain Labs--------------- - -----------------

,~ .. _-"OO".A'" LAU 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Date: 10/11/2013 

CLIENT: 
Project: 

Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Short List 

S1307425 

CASE NARRATIVE 

Report1D:S1307425001 

Samples 12AS009, 12AS018, DP-21 , DP-22, DP-25, and DP-27 were received on July 30,2013. 

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, SVV846 , 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: K~~~ 
Karen Secor, Soil Lab Supervisor 

K - 121 

Page 1 of 1 



"lrm'rpendiX K ~oil I ~h Analvsis Your EnvirO"rl'r'l'ltmtal M6n tonng Partner 
Inter-Mountain Labs------------------------------------- ------------=---

'"Tt:JIt - NlO U,..TA I'" Lo\CUi 1673 Terra Avenue, Sheridan, Vl/yoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1307425001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported: 10/11/2013 

Date Received: 7/3012013 
Cedar City, UT 84721 Work Order: S1307425 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

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

S1307425-001 12AS009 514-610 8.6 38.9 0.44 4.9 1.2 

S 1307425-002 12AS018 388-406 8.1 30.1 1.73 7.1 14.3 6.4 0.9 

S 1307425-003 DP-21 0-33 7.8 58.8 0.45 8.5 4.0 

S 1307425-004 DP-21 33-140 7.9 61.9 0.41 10.1 33.3 24.7 2.6 

S1307425-OO5 DP-22 0-28 8.0 0.65 10.9 3.3 

S1307425-006 DP-22 28-50 8.0 3.60 14.9 2.2 

S1307425-007 DP-22 50-120 8.4 126 6.68 16.0 1.8 

S1307425-OO8 DP-25 0-16 7.7 59.2 0.83 8.2 35.3 23.9 6.2 

S 1307425-009 DP-25 16-28 7.8 59.1 0.48 10.2 34.8 25.7 4.0 

S1307425-010 DP-25 28-54 7.8 63.7 OA9 11 .7 35.1 27.8 3.3 

S1307425-011 DP-25 54-75 7.8 57.0 0.49 11 .0 31 .7 25.6 3.7 

S1307425-012 DP-25 75-144 8.0 44.3 0.44 7.6 25.8 18.3 2.0 

S1307425-013 DP-25 144-208 8.6 27.6 0.35 3.1 16.2 8.2 1.0 

S1307425-014 DP-27 0-22 7.7 55.5 0.63 9.2 33.1 23.7 5.3 

S 1307425-015 DP-27 22-40 7.8 58.2 0.32 12.2 33.9 27.9 3.9 

S1307425-016 DP-27 40-80 7.8 56.1 OAO 10.7 36.3 25.7 4.1 

S1307425-017 DP-27 80-152 8.0 59.0 0.39 10.4 32.8 26.7 2.4 

S1307425-018 DP-27 152-224 8.5 48.9 0.31 8.3 26.7 21 .6 1.1 

S1307425-019 DP-27 224-310 8.7 57.0 0.43 9.4 1.2 

S 1307425-020 DP-27 310-350 8.6 54.9 0.59 10.3 28.2 19.5 1.6 

These results apply only to the samples tested. 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, MO= 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: K~A...:s:..e-~ Page 1 of 8 
'<aren Secor, Soil Lab Supervisor r 122 



'l..rm'.w~endiX K . ' ~oil l::In An: I . L Your EnvirO"rtrt'l~al"MO~ Y&l~g Partner 
~tN~T<~.~.~~O~UH~~~A~'N~U~.~S Inte~Mountainlabs ---1-67-3--Te-r-ra--A-ve-n-u-e-,-S-h-e-r-id-a-n-, ~---Om--in-g-8-2-8-0-1 --P-h-: -(3-0-7-)-6-72---8-94-5--------------------------------------------------------~------

Soil Analysis Report 

Alton Coal Development, llC Report 10: S1307425001 

463 North 100 West 

Project: Private lease Soils - Short list 
Suite 1 Date Reported: 10/11/2013 

Date Received: 7/3012013 
Cedar City, UT 84721 

Work Order: S1307425 

Electrical Percent Field Wit Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % dS/m % % % % 

S1307425-021 DP-27 350-396 8.3 44.2 1.35 10.5 24.7 190 1.2 

S 1307425-022 DP-27 396-488 8A 78.9 3.38 16.0 39.8 28.1 1.6 

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, AS= 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 

K~~~ Reviewed by: __ ~ __ ~ _ _ __________ _ 

Karen Secor, Soil lab Supervisor K -123 
Page 5 of 8 



"~rpendiXK 
Inter-Mountain Labs 

''''TefI!; -Io\O Il"'''''A I" ", AD S 1673 Terra Avenue, Sheridan, 1Ny0ming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

Lab 10 Sample 10 cm meq/L meq/l meqlL meq/L 

S1307425-001 12AS009 514-610 1.07 3.29 0.15 0.49 

S 1307425-002 12AS018 388-406 7.55 13.5 0.22 2.42 

S1307425-003 DP-21 0-33 3.44 1.07 0.52 0.19 

S1307425-004 DP-21 33-140 2.50 1.34 0.27 0.43 

S1307425-OO5 DP-22 0-28 3.09 2.24 0.17 2.02 

S1307425-006 DP-22 28-50 20.8 21 .3 0.23 15.2 

S 1307425-007 DP-22 50-120 23.8 64.2 0.38 42.0 

S1307425-008 DP-25 0-16 6.52 1.80 0.63 0.30 

S1307425-OO9 DP-25 16-28 4.08 1.06 0.40 0.13 

S 1307425-010 DP-25 28-54 3.79 1.03 035 0.17 

S1307425-011 DP-25 54-75 3.92 1.13 0.30 0.20 

S1307425-012 DP-25 75-144 3.27 1.11 0.20 0.33 

S1307425-013 DP-25 144-208 2.17 1.33 0.15 0.19 

S1307425-014 DP-27 0-22 5.41 1.13 0.59 0.12 

S1307425-015 DP-27 22-40 2.56 0.81 0.20 0.13 

S1307425-016 DP-27 40-80 3.03 1.02 0.26 0.18 

S1307425-017 DP-27 80-152 2.65 1.07 0.16 0.15 

S1307425-018 DP-27 152-224 1.51 1.45 0.11 0.31 

S1307425-019 DP-27 224-310 1.16 2.55 0.10 0.68 

S 1307425-020 DP-27 310-350 1.45 4.04 0.17 1.65 

These results apply only to the samples tested. 

SAR 

0.33 

0.75 

0.12 

0.31 

1.24 

3.31 

6.34 

0.15 

0.08 

0.11 

0.13 

0.22 

0.15 

0.06 

0.10 

0.13 

0.11 

0.26 

0.50 

0.99 

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

ReportlD: S1307425001 

Date Reported: 10/11/2013 

Work Order: S1307425 

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 

K~A~~ Reviewed by: _________________ _ 
Page 2 of 8 

'<aren Secor, Soil Lab Supervisor 



.-
~I~m"""" ,--6~ pendix K 
~I~ m~~r~ Inter-Mountain Labs-------------------------------------- - ------------
IN".· .. O" .. ~~I ... AO. 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Short List 

Date Received: 7/30/2013 

Depths 

LablD Sample 10 cm 

S1307425-021 DP-27 350-396 

S1307425-022 DP-27 396-488 

These results apply only to the samples tested. 

PE 

Calcium 

meq/L 

3.15 

5.76 

PE 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

PE PE 

Magnesium Potassium Sodium 

meq/L 

8.40 

34.7 

meq/L 

0.29 

0.43 

meq/L 

4.13 

12.9 

SAR 

1.72 

2.88 

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

ReportlD: S1307425001 

Date Reported: 10/11/2013 

Work Order: S1307425 

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 

~~A---S-c~ Reviewed by: _....;.... __ --"-_____________ _ 

Karen Secor, Soil Lab Supervisor K-125 
Page 6 of 8 



6-

~(~rpendiX K Your Envir§R~MRI'OO~IY~ng Partner 

!!'!i .. !i!T<~ •• ';;;"'~O';;;U"'~T~AI;';" ~LA;;;G5 Inter-Mountain Labs --1-67-3-T-e-rr-a-A-v-e-n-ue-,-S-h-er-id-a-n-, Wy--om-in-g-8-28-0-1--p-h:-(-30-7-)-6-7-2-8-94-5--------------------------.....:~--

Project: Private Lease Soils - Short List 

Date Received: 7/30/2013 

Depths Sand 

Lab 10 Sample 10 cm % 

S 1307425-001 12AS009 514-610 35.0 

S 1307425-002 12AS018 388-406 73.8 

S1307425-OO3 DP-21 0-33 23.8 

S1307425-004 DP-21 33-140 26.3 

S1307425-OO5 DP-22 0-28 7.5 

S 1307425-006 DP-22 28-50 8.8 

S1307425-007 DP-22 50-120 2.5 

S1307425-OO8 DP-25 0-16 18.8 

S1307425-009 DP-25 16-28 15.0 

S1307425-010 DP-25 28-54 11 .3 

S1307425-011 DP-25 54-75 18.8 

S1307425-012 DP-25 75-144 36.3 

S1307425-013 DP-25 144-208 72.5 

S1307425-014 DP-27 0-22 13.8 

S1307425-015 DP-27 22-40 3.8 

S1307425-016 DP-27 40-80 8.8 

S1307425-017 DP-27 80-152 <0.1 

S1307425-018 DP-27 152-224 6.3 

S1307425-019 DP-27 224-310 6.3 

S1307425-020 DP-27 310-350 32.5 

These results apply only to the samples tested. 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Silt Clay Texture 

% % 

50.0 15.0 Silty Loam 

15.0 11 .3 Sandy Loam 

37.5 38.8 Clay Loam 

35.0 38.8 Clay Loam 

40.0 52.5 Silty Clay 

33.8 57.5 Silty Clay 

50.0 47.5 Silty Clay 

41.3 40.0 Silty Clay 

41.3 43.8 Silty Clay 

41.3 47.5 Silty Clay 

38.8 42.5 Clay 

31.3 32.5 Clay Loam 

15.0 12.5 Sandy Loam 

43.8 42.5 Silty Clay 

47.5 48.8 Silty Clay 

46.3 45.0 Silty Clay 

52.5 47.5 Silty Clay 

58.8 35.0 Silty Clay Loam 

61 .3 32.5 Silty Clay Loam 

35.0 32.5 Clay Loam 

Very Fine 

Sand 

% 

16.5 

6.8 

6.5 

12.5 

<0.1 

1.5 

<0.1 

5.7 

2.5 

1.6 

<0.1 

3.2 

4.0 

2.2 

<0.1 

1.3 

<0.1 

<0.1 

<0.1 

7.1 

Coarse 

Fragment 

% 

<0.1 

7.4 

13.8 

41 .0 

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

ReportlD: S1307425001 

Date Reported: 10/11/2013 

Work Order: S1307425 

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 

K~~Cc9-'\...-Reviewed by: _...;... __ ...;... _________ ___ _ 

'<aren Secor, Soil Lab Supervisor t< ~26 
Page 3 of 8 



-1~m,,"";~endiX K ~Oil I ~h Analvsis L Your EnvirO"n'r'l'IOOarMO'n tonng Partner 
~'W~'~~~-'-~~O~UN~~~A~'N~U~D~S Inte~MountainLabs---1-67-3--Te-r-ra--A-ve-n-u-e-,-S-h-e-r-id-a-n-,~---om--in-g-8-2-8-0-1--P-h-:-(3-0-7-)-6-72---8-94-5----------------------------------------------------------------

Project: Private Lease Soils - Short List 

Date Received: 7/30/2013 

Lab 10 

S1307425-021 

S1307425-022 

Sample 10 

DP-27 

DP-27 

These results apply only to the samples tested. 

Depths 

cm 

350-396 

396-488 

Sand 

% 

46.3 

7.5 

Silt 

% 

31.3 

25.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

22.5 

675 

Texture 

Loam 

Clay 

Very Fine 

Sand 

% 

4.8 

2.6 

Coarse 

Fragment 

% 

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

ReportlD: S1307425001 

Date Reported: 10/11/2013 

Work Order: S1307425 

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: __ ...;.... __ ...;;;... ____________ _ 

Karen Secor, Soil Lab Supervisor K -127 
Page 7 of 8 



'~rpendiXK 
Inter-Mountain Labs 

• .,.TCIt-.. ""OUNTA UI LADS 1673 Terra Avenue, 8heridan , Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Short List Suite 1 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Nitrate Total 

Depths Boron (as N) C03 Phosphorus 8elenium Carbon 

Lab 10 Sample 10 cm ppm ppm % ppm ppm % 

81307425-001 12A8009 514-610 0.21 0.2 25.0 1.9 <0.02 3.1 

81307425-002 12A8018 388-406 0.11 0.9 20.0 1.8 <0.02 2.8 

81307425-003 DP-21 0-33 0.41 4.2 13.0 14.8 <0.02 2.9 

81307425-004 DP-21 33-140 0.40 1.6 15.0 4.9 <0.02 2.7 

81307425-005 DP-22 0-28 0.69 7.5 16.0 9.4 <0.02 2.8 

81307425-006 DP-22 28-50 0.80 4.5 14.2 3.2 <0.02 2.3 

81307425-007 DP-22 50-120 0.90 2.9 16.6 3.3 <0.02 2.4 

81307425-008 DP-25 0-16 0.23 7.7 18.2 16.5 <0.02 3.9 

81307425-009 DP-25 16-28 0.32 5.5 16.1 6.2 <0.02 3.3 

81307425-010 DP-25 28-54 0.38 4.3 16.1 6.7 <0.02 3.3 

81307425-011 DP-25 54-75 0.28 1.9 19.6 6.3 <0.02 3.5 

81307425-012 DP-25 75-144 0.25 0.9 27.1 4.5 <0.02 4.3 

81307425-013 DP-25 144-208 0.12 0.4 51 .8 4.7 <0.02 6.7 

81307425-014 DP-27 0-22 0.33 9.7 17.8 14.8 <0.02 3.9 

81307425-015 DP-27 22-40 0.42 2.1 17.0 6.8 <0.02 3.5 

81307425-016 DP-27 40-80 0.37 2.5 18.9 6.9 <0.02 3.9 

81307425-017 DP-27 80-152 0.27 3.0 38.1 5.5 <0.02 5.4 

81307425-018 DP-27 152-224 0.15 0.6 53.4 2.3 <0.02 5.8 

81307425-019 DP-27 224-310 0.27 0.3 57.1 2.8 <0.02 7.0 

81307425-020 DP-27 310-350 0.45 0.4 22.9 2.7 <0.02 2.9 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H20801= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Envir§R~Mf!lI~~IY&i~g Partner 

ReportlD: S1307425001 

Date Reported: 10/11/2013 

VVork Order: S1307425 

TOC 

% 

0.1 

0.4 

1.3 

0.9 

0.9 

0.6 

0.4 

1.7 

1.3 

1.4 

1.2 

1.0 

0.5 

1.8 

1.5 

1.6 

0.9 

<0.1 

0.1 

0.2 

Abbreviations used in acid base accounting : T.8.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, Pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic 8ulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable 80dium Percentage 

<~~~ Reviewed by: ____ "'--_ ___________ _ 
Page 4 of 8 

'<aren Secor, Soil Lab Supervisor 



'.'m'fiPendiX K Your Envir§RM~RI'~r6~\Y~ng Partner 
L Inter-Mountain Labs------------------------------------------------------

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

Project: Private Lease Soils - Short List 

Date Received: 7/30/2013 

Lab 10 

S1307425-021 

S1307425-022 

Sample 10 

DP-27 

DP-27 

These results apply only to the samples tested. 

Depths 

cm 

350-396 

396-488 

Boron 

ppm 

0.36 

0.45 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Nitrate 

(as N) 

ppm 

1.3 

0.5 

C03 

% 

35.0 

22.9 

Phosphorus 

ppm 

4.1 

1.8 

Selenium 

ppm 

<0.02 

<0.02 

Total 

Carbon 

% 

4.5 

3.2 

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

ReportlD: S1307425001 

Date Reported: 10/11/2013 

VVork Order: S1307425 

TOC 

% 

0.3 

0.4 

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 

K~~~ Reviewed by: _____________________ _ 

Karen Secor, Soil Lab Supervisor K -129 
Page 8 of 8 



'I~m-'" ~ppendix K Soil Lab Analysis I:. Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------

"ortR · "'OOH 1 .,H ,.... 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Date: 10/4/2013 

CLIENT: 
Project: 
Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Limited List 

S1307426 

CASE NARRATIVE 

Report1D:S1307426001 

Samples 12AS020, DP-20, DP-23, DP-24, DP-25, and DP-26 were received on July 30, 2013. 

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

U.S.E.PA 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, SVV846, 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: - -----------------Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

K - 130 



... fij(-rpendiX K 
Inter-Mountain Labs 

Your Envir§RM~RI~~\Y&i~g Partner 

'1>I"l1t" " ~OUNl'AIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1307426001 

463 North 100 West 

Project: Private Lease Soils - Limited List 
Suite 1 Date Reported: 10/4/2013 

Date Received: 7/30/2013 
Cedar City, UT 84721 

Work Order: S1307426 

Electrical PE PE PE PE 

Depths pH Conductivity Calcium Magnesium Potassium Sodium SAR 

LablD SamplelD cm s.u. dS/m meq/L meq/L meq/L meq/L 

S1307426-001 12AS020 600-610 7.9 1.86 12.4 14.3 0.29 1.09 0.30 

S1307426-002 DP-20 0-38 7.7 0.95 7.06 2.99 0.56 0.16 0.07 

S1307426-004 DP-20 38-55 8.0 0.52 3.47 2.13 0.18 OA3 0.26 

S1307426-005 DP-20 122-170 8.0 2.76 15.4 20.2 0.36 8.49 2.01 

S 1307426-006 DP-20 170-240 8.2 3.90 19.9 39.0 0.21 13.0 2.39 

S 1307426-008 DP-20 240-310 8.4 1.69 3.32 12.1 0.14 6.74 2.43 

S1307426-009 DP-20 310-366 8.4 1.84 3.57 12.2 0.13 6.95 2.48 

S1307426-010 DP-23 0-30 7.8 0.87 7.04 2.31 0.60 0.41 0.19 

S1307426-011 DP-23 30-57 7.9 0.35 2.90 1.40 0.22 0.20 0.14 

S1307426-012 DP-23 57-80 7.8 0.47 3.21 170 0.23 0.39 0.25 

S1307426-013 DP-23 80-122 7.8 0.67 4.73 2.39 0.23 0.32 0.17 

S1307426-014 DP-24 0-22 7.8 0.52 3.79 1.48 0.30 0.38 0.23 

S1307426-015 DP-25 208-244 8.5 0.37 2.05 1.74 0.13 0.19 0.14 

S1307426-016 DP-26 350-366 8.2 0.39 1,74 2.60 0.14 0.23 0.15 

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 

K~~~ Reviewed by: _-"-__ -"-____________ _ 

Karen Secor, Soil Lab Supervisor K - 131 
Page 1 of 2 



~(.;trpendiX K 
Inter-Mountain Labs 

Your Envir§RM~~~~\Y~~g Partner 

l "'fCll ... ~OU"'TA.11'l1o. 40" 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1307426001 

463 North 100 West 

Project: Private Lease Soils - Limited List 
Suite 1 Date Reported: 10/4/2013 

Date Received: 7/30/2013 
Cedar City, UT 84721 

V\.brk Order: S1307426 

Very Fine Coarse 

Depths Sand Silt Clay Texture Sand Fragment Boron C03 Selenium 

LablD SamplelD cm % % % % % ppm % ppm 

S1307426-OO1 12AS020 600-610 87.5 7.5 5.0 Sand 12.6 0.24 18.6 <0.02 

S1307426-OO2 DP-20 0-38 20.0 40.0 40.0 Silty Clay 6.0 0.64 14.5 <0.02 

S1307426-OO4 DP-20 38-55 175 40.0 42.5 Silty Clay 3.6 14.8 

S 1307426-005 DP-20 122-170 18.8 38.8 42.5 Clay 3.4 <0.1 21.5 

S 1307426-006 DP-20 170-240 23.8 50.0 26.3 Silty Loam 3.6 0.29 41 .1 0.02 

S 1307426-008 DP-20 240-310 52.5 40.0 7.5 Sandy Loam 23.1 0.14 36.8 <0.02 

S 1307426-009 DP-20 310-366 52.5 37.5 10.0 Sandy Loam 18.9 0.13 15.1 <0.02 

S1307426-010 DP-23 0-30 18.8 41 .3 40.0 Silty Clay 4.1 0.58 16.8 <0.02 

S1307426-011 DP-23 30-57 26.3 33.8 40.0 Clay 14.8 0.32 16.1 <0.02 

S1307426-012 DP-23 57-80 25.0 36.3 38.8 Clay Loam 3.7 0.38 30.9 <0.02 

S1307426-013 DP-23 80-122 62.5 <0.1 37.5 Sandy Clay 6.2 0.18 29.6 <0.02 

S1307426-014 DP-24 0-22 18.8 43.8 37.5 Silty Clay Loam 4.8 047 18.9 <0.02 

S 1307426-015 DP-25 208-244 87.5 5.0 7.5 Loamy Sand 19.5 1.8 0.13 32.5 <0.02 

S1307426-016 DP-26 350-366 25.0 55.0 20.0 Silty Loam 13.5 0.34 37.0 <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 

K~A-S..c~ Reviewed by: _ .;:.... __ ::-.. ____________ _ 

I(aren Secor, Soil Lab Supervisor tr 1 32 
Page 2 of2 



"I~m~~ppendix K Soil Lab Analysis I: Your Environmental MOnitoring Partner 

I~"T~'R~'~"O~U"~T~AI~N L~".~' Inter-Mountain Labs --16-7-3 -Te- r-ra-A-v-en-u-e,-S-he-r-jd-an-, -Wy- om- j-ng-S-2-S0-1--Ph-: -(3-0-7)-6-72---S9-4-5------------

CLIENT: 
Project: 
Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Full List 

S1312084 

Date: 3/31/2014 

CASE NARRATIVE 

Report ID: S1312084001 

Samples 12AS019A, 13AS01, 13AS02, 13AS03, 13AS04, 13AS05, 13AS06, 13AS07, and 13AS09 were received on 
December 2, 2013. 

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

U.S.E.PA 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: 

Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

K -133 



~fi d' K 'Im'L pen IX Your Envir§R~Jrff~ OO~IYo~i~g Partner 
Inter-Mountain Labs---------------------------------------------------=--- -

'f!'TU .. ",O U ... ,,,,N L.-.as 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1312084001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 3/31/2014 

Date Received : 121212013 
Cedar City, UT 84721 Work Order: S1312084 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % dS/m % % % % 

S1312084-001 12AS019A 0-22 8.3 0.35 17.6 3.6 

S 1312084-002 12AS019A 22-43 8.1 68.9 0.37 13.0 1.1 

S1312084-OO3 12AS019A 43.Q7 8.2 64.9 0.26 11 .7 1.0 

S 1312084-004 12AS019A 67-154 8.4 43.6 0.35 5.9 26.9 17.4 0.6 

S 1312084-005 12AS019A 154-242 8.6 29.9 0.28 6.8 22.6 8.0 0.4 

S 1312084-006 12AS019A 242-363 8.2 31.7 0.52 4.3 22.3 8.9 1.2 

S1312084-007 12AS019A 363-408 7.6 72.1 1.87 17.6 36.7 28.0 2.6 

S 1312084-008 12AS019A 408-548 7.7 46.3 1.96 7.4 26.6 16.1 1.0 

S 1312084-009 12AS019A 548-610 7.7 29.7 2.20 8.1 24.6 9.1 1.1 

S1312084-010 12AS019A 610-810 7.6 66.1 1.98 19.6 40.2 26.0 2.9 

S1312084-011 12AS019A 810-852 7.8 27.4 1.69 15.4 24.0 5.0 0.5 

S1312084-012 13AS01 0-18 7.6 60.5 0.45 17.0 39.8 27.1 6.0 

S1312084-013 13AS01 18-45 7.9 56.9 0.17 12.0 36.2 24.8 2.3 

S1312084-014 13AS01 45-106 8.4 58.3 0.24 9.5 35.1 25.2 1.4 

S1312084-015 13AS01 106-180 8.6 40.1 0.31 5.3 26.2 15.9 0.5 

S1312084-016 13AS01 180-213 8.5 1.4 0.4 

S1312084-017 13AS01 213-320 8.4 72.0 0.59 12.2 32.2 24.7 0.9 

S1312084-018 13AS01 320-475 8.3 51.9 0.65 6.3 26.7 18.4 0.6 

S1312084-019 13AS02 0-10 7.9 56.4 0.21 17.4 35.4 25.2 2.4 

S1312084-020 13AS02 10-42 8.0 58.6 0.18 17.2 35.5 25.6 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: 1.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Po\.= Neutralization Potential 

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

Reviewed by: 
.k(~~C6VL... 

Page 1 of 24 
'<aren Secor, Soil Lab Supervisor r 134 



l~~endixK 
Inter-Mountain Labs 

.l-In:a-MOUNfAIH LADS 1673 Terra Avenue, 8heridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 121212013 
Cedar City, UT 84721 

Electrical Percent Field Wilt 

Depths pH 8aturation Conductivity Moisture Capacity Point 

Lab 10 Sample 10 cm s.u. % d8/m % % % 

81312084-021 13A802 42-76 8.3 54.8 0.19 10.4 36.5 25.9 

81312084-022 13A803 0-18 7.6 60.2 0.24 13.0 36.3 27.6 

81312084-023 13A803 18-44 7.8 54.8 024 10.9 34.8 23.0 

81312084-024 13A803 44-66 7.9 56.0 0.20 9.5 37.6 23.2 

81312084-025 13A803 66-135 8.5 53.2 0.95 9.3 34.0 22.8 

81312084-026 13A803 135-164 8.2 63.2 0.46 9.8 33.4 25.8 

81312084-027 13A804 0-13 8.0 51.4 0.24 13.4 35.9 17.8 

81312084-028 13A804 13-40 7.9 54.5 0.21 15.4 35.4 21.7 

81312084-029 13A804 40-90 7.9 57.0 0.18 13.0 34.4 21.7 

S 1312084-030 13AS04 90-150 8.2 62.9 0.20 10.8 33.6 24.4 

81312084-031 13A804 150-210 8.3 59.1 0.40 9.6 31.8 24.1 

81312084-032 13AS05 0-10 8.2 60.5 020 11.6 

81312084-033 13A805 10-24 8.1 64.6 1.05 16.8 34.4 27.8 

S 1312084-034 13A805 24-49 7.9 63.2 0.33 10.6 34.8 26.5 

S 1312084-035 13A805 49-90 8.0 73.1 0.92 11.0 37.0 29.1 

81312084-036 13AS05 90-153 7.9 76.3 2.20 11.5 38.1 28.4 

81312084-037 13A805 153-242 7.8 73.0 2.63 10.6 35.0 26.0 

81312084-038 13AS05 242-300 7.7 78.9 2.30 13.7 37.5 25.9 

81312084-039 13A805 300-394 8.0 76.0 1.17 13.7 35.4 27.3 

81312084-040 13A805 394-516 8.0 72.4 1.06 14.9 34.3 26.1 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H20801= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Envir§Rr\\Jrff~ ~~IYo~i~g Partner 

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

Organic 

Matter 

% 

1.9 

2.6 

1.6 

1.4 

1.3 

1.0 

2.7 

2.3 

1.8 

14 

1.0 

2.5 

2.4 

2.4 

2.8 

17 

1.4 

1.4 

1.2 

1 1 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, Pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic Sulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

~~~~ Reviewed by: _-'-__ -'-____________ _ 

K-135 Karen Secor, Soil Lab Supervisor 
Page 7 of 24 



, (ijf-rpendiX K Your EnvirBRMJrffRi M~I¥o~i~g Partner 
Inter-Mountain Labs 

.",TtIlt"' III\OUHfAIW LAGS 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1312084001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 3/31/2014 

Date Received : 121212013 
Cedar City, UT 84721 Work Order: S1312084 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % dS/m % % % % 

S1312084-041 13AS06 0-13 7.5 72.8 0.55 16.3 33.4 25.5 4.6 

S1312084-042 13AS06 13-38 7.9 61 .7 0.37 17.0 34.3 25.5 2.7 

S 1312084-043 13AS06 38-$8 8.1 62.3 0.39 15.5 34.7 26.8 1.7 

S1312084-044 13AS06 68-112 8.0 74.9 3.20 12.2 37.8 28.6 1.8 

S1312084-045 13AS06 112-170 8.2 73.8 3.17 12.0 37.8 27.5 1.4 

S 1312084-046 13AS06 170-245 8.0 65.5 2.87 10.5 36.1 25.0 1.3 

S1312084-047 13AS06 245-315 8.2 72.7 2.40 12.8 37.8 28.4 1.4 

S 1312084-048 13AS06 315-396 8.0 79.7 2.93 14.2 40.6 28.6 1.1 

S 1312084-049 13AS06 396-457 8.2 79.7 1.67 13.7 39.2 27.8 1.1 

S 1312084-050 13AS06 457-579 8.2 69.8 1.41 13.2 39.2 27.2 1.1 

S1312084-051 13AS06 579-$32 8.5 65.5 0.85 13.2 38.3 26.0 1.1 

S1312084-052 13AS06 632-770 8.9 22.9 0.41 25 17.7 4.6 0.4 

S 1312084-053 13AS06 770-838 8.4 22.8 0.60 6.8 20.1 6.1 0.7 

S1312084-054 13AS06 838-884 8.0 34.0 0.57 13.2 20.5 11 .1 1.0 

S1312084-055 13AS07 0-19 7.7 53.2 0.62 12.1 31.6 20.7 3.3 

S1312084-056 13AS07 19-46 7.8 54.4 0.72 17.0 33.9 24.1 2.6 

S1312084-057 13AS07 46-$7 7.9 56.7 0.75 15.5 34.1 23.3 1.9 

S1312084-058 13AS07 67-183 8.1 49.5 0.29 10.3 32.7 20.2 1.3 

S1312084-059 13AS07 183-305 8.2 26.1 0.27 2.5 21.8 5.4 0.9 

S1312084-060 13AS07 305-427 8.4 22.5 0.53 3.2 19.6 6.6 0.6 

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 

~~~C6V\.-Reviewed by: ____ ....;.... _ ___________ _ 

'<:aren Secor, Soil Lab Supervisor I< 136 
Page 13 of 24 



~~rpendix K Your Envir8RJ\Jrff~ ~~I¥oling Partner 

~' ~~'<~R~'~~O~U"~<~A~'~~L~AD~' Inter-Mountain Labs---1-6-73--T-er-ra--A-v-en- u-e-,--S-he- r -id-a-n-,~---0-m-in-g-8-2-8-0-1--P-h-:-(3-0-7-)-6-7-2--8-9-45--------------------------------------------------------~------

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1312084001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 3/31/2014 

Date Received: 12/2/2013 
Cedar City, UT 84721 Work Order: S1312084 

Electrical Percent Field Wilt Organic 

Depths pH Saturation Conductivity Moisture Capacity Point Matter 

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

S1312084-061 13AS07 427-532 8.6 23.2 0.58 5.4 18.3 6.0 0.5 

S 1312084-062 13AS07 532-656 7.7 24.1 1.47 13.2 20.9 6.1 1.8 

S1312084-063 13AS07 656-732 8.1 71.2 0.63 21.0 40.9 30.1 1.4 

S1312084-064 13AS09 0-14 8.0 61.0 0.21 140 38.5 27.0 3.2 

S1312084-065 13AS09 14-46 7.9 619 0,16 13.3 39,7 29.8 1.4 

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 

~~A-S.cC6VL. Reviewed by: ____________________________ _ 

Karen Secor, Soil Lab Supervisor K -137 
Page 19 of 24 



-(.;r-rPendiX K 
Inter-Mountain Labs 

INTU ... "".OUHl'AIN L..-O!i 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received : 121212013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium 80dium 

LablD SamplelD cm meqlL meq/L meq/L meq/L 

81312084-001 12AS019A 0-22 2.83 1.30 0.17 0.19 

81312084-002 12A8019A 22-43 1.53 1.59 0.11 0.22 

81312084-003 12AS019A 43-67 1.03 1.52 0.08 0.18 

81312084-004 12A8019A 67-154 1.03 2.64 013 0.27 

81312084-005 12A8019A 154-242 0.79 2.31 0.12 0.14 

81312084-006 12A8019A 242-363 1.58 4.93 0.20 0.37 

81312084-007 12A8019A 363-408 17.3 18.6 0.51 0.63 

81312084-008 12A8019A 408-548 19.7 19.2 0.50 0.79 

81312084-009 12A8019A 548-610 23.3 2304 0046 1.77 

81312084-010 12A8019A 610-810 15.3 18.8 0.64 2.75 

81312084-011 12A8019A 810-852 9040 14.8 0.35 4.08 

81312084-012 13A801 0-18 3.61 1.12 0040 0.12 

81312084-013 13A801 18-45 1042 0.75 0.15 0.13 

81312084-014 13A801 45-106 1.94 1041 0.17 0.15 

81312084-015 13A801 106-180 0.74 2.39 0.16 0.32 

81312084-016 13A801 180-213 

81312084-017 13A801 213-320 1.30 4.16 0,15 1.89 

81312084-018 13A801 320-475 2.07 3.81 0.19 1.94 

81312084-019 13A802 0-10 2.00 0.38 0.30 0.16 

81312084-020 13A802 10-42 1.68 0.57 0.10 0.69 

These results apply only to the samples tested. 

8AR 

0.13 

0.17 

0.16 

0.20 

0.12 

0.20 

0.15 

0.18 

0.37 

0.67 

1.17 

0.08 

0.13 

0.11 

0.26 

1.14 

1.13 

0.15 

0.65 

Abbreviations for extractants: PE= Saturated Paste Extract, H20801= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Envir§R~Jrff~ ~~I¥o~i~g Partner 

ReportlD: 81312084001 

Date Reported : 3/31/2014 

Work Order: S 1312084 

Abbreviations used in acid base accounting: T.S.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, Pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic Sulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable 80dium Percentage 

K~A~~ Reviewed by: _..:..... _ _ ~ ____________ _ 
Page 2 of 24 

'<aren Secor, Soil Lab Supervisor 



_(httPenctix K 
Inter-Mountain Labs 

IM'C'Il- MOUNr"lioI L'-O.s 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 121212013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

Lab 10 Sample 10 cm meq/L meq/L meq/L meq/L 

S1312084-021 13AS02 42-76 0.91 0.61 0.06 1.53 

S 1312084-022 13AS03 0-18 2.73 0.78 0.36 0.17 

S1312084-023 13AS03 18-44 2.58 0.78 0.17 0.21 

S1312084-024 13AS03 44-66 1.76 0.59 0.11 0.40 

S 1312084-025 13AS03 66-135 6.31 6.02 0.26 3.44 

S 1312084-026 13AS03 135-164 1.65 0.89 0.12 5.87 

S 1312084-027 13AS04 0-13 2.29 0.58 0.20 0.10 

S 1312084-028 13AS04 13-40 2.12 0.80 0.12 0.17 

S1312084-029 13AS04 40-90 1.41 0.68 0.11 0.15 

S 1312084-030 13AS04 90-150 1.28 0.91 0.10 062 

S1312084-031 13AS04 150-210 1.63 1.80 0.12 2.11 

S1312084-032 13AS05 0-10 2.()6 OA2 0.22 0.22 

S 1312084-033 13AS05 10-24 6.18 8.21 0.27 3.03 

S 1312084-034 13AS05 24-49 2.16 0.73 0.12 2.27 

S1312084-035 13AS05 49-90 2.69 1.38 0.11 8.30 

S1312084-036 13AS05 90-153 10.7 7.76 031 193 

S1312084-037 13AS05 153-242 19.7 14.4 0.50 19.5 

S1312084-038 13AS05 242-300 20.0 13.1 0.58 15.5 

S 1312084-039 13AS05 300-394 3.98 2.72 0.29 9.55 

S 1312084-040 13AS05 394-516 4.05 2.92 0.28 8.29 

These results apply only to the samples tested. 

SAR 

1.76 

0.13 

0.16 

0.37 

1.39 

5.21 

0.09 

0.14 

0.15 

059 

1.61 

0.20 

1.13 

1.88 

5.82 

6.35 

4.73 

3.80 

5.22 

4.44 

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

Your Envir§R~M~ ~~IY&irig Partner 

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S 1312084 

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 

K~A-S-e.~ Reviewed by: _________________ _ 

Karen Secor, Soil Lab Supervisor K -139 
Page 8 of 24 



--(ritrpendiX K 
Inter-Mountain Labs 

I ~ ... tft - _OU"'AI N L AD5 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received : 1212/2013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

Lab 10 Sample 10 cm meq/L meq/L meq/L meq/L 

S1312084-041 13AS06 0-13 5.01 1.26 0.55 0.38 

S1312084-042 13AS06 13-38 2.35 1.06 0.20 0.95 

S1312084-043 13AS06 38-68 1.34 0.92 0.09 2.95 

S 1312084-044 13AS06 68-112 20.4 45.9 0.45 22.1 

S 1312084-045 13AS06 112-170 16.0 50.6 0,62 20.9 

S 1312084-046 13AS06 170-245 16.1 36.2 0.64 19.3 

S1312084-047 13AS06 245-315 6.11 26.8 0.66 17.0 

S1312084-048 13AS06 315-396 17.8 45.1 0.82 17.4 

S1312084-049 13AS06 396-457 4.29 14.4 0.48 10.7 

S 1312084-050 13AS06 457-579 2.72 11.2 0.48 7.98 

S1312084-051 13AS06 579-632 1.54 5.18 0.28 4_19 

S 1312084-052 13AS06 632-770 1.09 3.25 0.19 1.02 

S 1312084-053 13AS06 770-838 2.39 3.15 0.15 0.93 

S1312084-054 13AS06 838-884 3.56 3.88 0.23 0.73 

S1312084-055 13AS07 0-19 4.60 2.03 0.45 1.10 

S1312084-056 13AS07 19-46 4.86 2.71 0.29 1.18 

S1312084-057 13AS07 46-67 3.92 4.39 0.23 1.16 

S 1312084-058 13AS07 67-183 1.40 1.69 0.12 0.66 

S 1312084-059 13AS07 183-305 1.18 1.54 0.07 0.59 

S1312084-060 13AS07 305-427 2.47 4.02 0.17 1.06 

These results apply only to the samples tested. 

SAR 

0.21 

0.73 

2.78 

3.83 

3.61 

3.78 

4.19 

3.10 

3.52 

3.02 

2.29 

0.69 

0.56 

0.38 

0.60 

0.61 

0.57 

0.53 

0.51 

0.59 

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

Your Envir§~~~ ~~IYo~Rg Partner 

ReportlD: S1312084001 

Date Reported : 3/31/2014 

Work Order: S 1312084 

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 

K~~~ Reviewed by: _...;;.... __ ~ ____________ _ 

\(aren Secor, Soil Lab Supervisor I< 140 
Page 14 of 24 



"1.rm~r·pendiX K Soil I ::Ih AnaIVS\'S Your EnvirO'n"'rI'lmal M6n roT ng Partner 
Inter-Mountain Labs--------------------------------------------------....:....----

1""[.It .. ",outnAI" LAID.5 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received : 12/2/2013 
Cedar City, UT 84721 

PE PE PE PE 

Depths Calcium Magnesium Potassium Sodium 

LablD SamplelD cm meq/L meq/L meq/L meq/L 

S1312084-061 13AS07 427-532 2.10 4.73 0.20 1.15 

S1312084-062 13AS07 532-656 14.5 14.2 0.44 2.92 

S1312084-063 13AS07 656-732 3.84 2.99 027 1.38 

S 1312084-064 13AS09 0-14 1.66 0.64 0.24 0.15 

S 1312084-065 13AS09 14-46 1.25 0.46 0.18 0.20 

These results apply only to the samples tested. 

SAR 

0.62 

0.77 

0.75 

0.14 

0.22 

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

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

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 

K~~~ Reviewed by: ______ ____________ _ 

Karen Secor, Soil Lab Supervisor K - 141 
Page 20 of 24 



".'m'ltoPpendiX K Your Envir§R~Jrff~ ~~IYo~i~g Partner 
!!'!!!~1'!!!!i!!!i!!!iL~ Inter-Mountain Labs--------------------------------------------------..:.....---
'>OTu-MOW<TA'" L .. a. 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Full List 

Date Received: 12/2/2013 

LablD 

S1312084-001 

S1312084-002 

S1312084-003 

S1312084-004 

S1312084-005 

S1312084-OO6 

S1312084-OO7 

S1312084-008 

S 1312084-009 

S1312084-010 

S1312084-011 

S1312084-012 

S1312084-013 

S1312084-014 

S1312084-015 

S1312084-016 

S1312084-017 

S1312084-018 

S1312084-019 

S1312084-020 

SamplelD 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

13AS01 

13AS01 

13AS01 

13AS01 

13AS01 

13AS01 

13AS01 

13AS02 

13AS02 

These results apply only to the samples tested. 

Depths 

cm 

0-22 

22-43 

43-67 

67-154 

154-242 

242-363 

363-408 

408-548 

548-610 

610-810 

810-852 

0-18 

18-45 

45-106 

106-180 

180-213 

213-320 

320-475 

0-10 

10-42 

Sand 

% 

10.0 

8.8 

6.3 

37.0 

63.0 

58.0 

18.0 

38.0 

59.0 

26.0 

86.0 

24.0 

24.0 

24.0 

39.0 

70.0 

36.0 

44.0 

38.0 

32.0 

Silt 

% 

43.8 

38.8 

43.8 

42.0 

28.0 

31 .0 

43.0 

42.0 

32.0 

40.0 

9.0 

35.0 

33.0 

37.0 

40.0 

20.0 

24.0 

32.0 

31 .0 

36.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

46.3 

52.5 

50.0 

21.0 

9.0 

11 .0 

39.0 

20.0 

9.0 

34.0 

5.0 

41.0 

43.0 

39.0 

21.0 

10.0 

40.0 

24.0 

31.0 

32.0 

Texture 

Silty Clay 

Clay 

Silty Clay 

Loam 

Sandy Loam 

Sandy Loam 

Silty Clay Loam 

Loam 

Sandy Loam 

Clay Loam 

Loamy Sand 

Clay 

Clay 

Clay Loam 

Loam 

Sandy Loam 

Clay 

Loam 

Clay Loam 

Clay Loam 

Very Fine 

Sand 

% 

<0.1 

2.7 

0.3 

26.5 

34.6 

26.3 

13.2 

29.0 

34.5 

21.3 

28.2 

17.9 

19.6 

19.1 

25.0 

11.5 

32.2 

34.5 

25.7 

22.7 

Boron 

ppm 

0.33 

0.21 

0.24 

0.16 

0.17 

0.31 

0.10 

0.16 

0.48 

0.17 

0.56 

0.47 

0.46 

0.45 

0.37 

0.29 

0.47 

0.26 

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

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

Nitrate(as N) 

ppm 

1.9 

0.5 

0.8 

0.3 

3.3 

54.1 

114 

4.8 

0.5 

<0.1 

1.5 

0.6 

0.6 

0.3 

0.6 

0.5 

<0.1 

0.7 

C03 

% 

47.9 

50.4 

50.1 

45.9 

32.4 

31 .6 

42.8 

47.0 

32.0 

29.3 

19.4 

36.7 

45.9 

49.0 

39.9 

23.3 

42.5 

17.5 

14.8 

21.3 

Selenium 

ppm 

<0.02 

<0,02 

<0.02 

<0.02 

0.03 

0.05 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

0.06 

<0.02 

<0.02 

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 

K~~~ Reviewed by: __ ~ __ ~ ____________ ___ 
Page 3 of 24 

I(aren Secor, Soil Lab Supervisor 



"lrm'..,~endiX K SOil I ::In An I . L Your Envir~rrrt'lmal MO~ Yo~l~g Partner 
'!!!"n~<~,,_=5"'~OU;H~T"'~'''!!ol .... ~.s Inter-Mountain Labs --16-7-3-T-e-rr-a-A-v-e-nu-e-,-S-he-r-id-a-n-, lNy-o-m-i-ng-82-8-0-1--ph-:-(30-7-)-6-72---89-4-5---------------------------=---

Project: Private Lease Soils - Full List 

Date Received : 121212013 

LablD 

S1312084-021 

S 1312084-022 

S1312084-023 

S1312084-024 

S1312084-025 

S1312084-026 

S1312084-027 

S 1312084-028 

S 1312084-029 

S 1312084-030 

S1312084-031 

S1312084-032 

S 1312084-033 

S1312084-034 

S1312084-035 

S 1312084-036 

S1312084-037 

S 1312084-038 

S1312084-039 

S 1312084-040 

SamplelD 

13AS02 

13AS03 

13AS03 

13AS03 

13AS03 

13AS03 

13AS04 

13AS04 

13AS04 

13AS04 

13AS04 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

These results apply only to the samples tested. 

Depths 

cm 

42-76 

0-18 

18-44 

44-66 

66-135 

135-164 

0-13 

13-40 

40-90 

90-150 

150-210 

0-10 

10-24 

24-49 

49-90 

90-153 

153-242 

242-300 

300-394 

394-516 

Sand 

% 

34.0 

36.0 

36.0 

38.0 

38.0 

38.0 

SO.O 

48.0 

42.0 

40.0 

46.0 

34.0 

34.0 

28.0 

32.0 

10.0 

32.0 

10.0 

14.0 

40.0 

Silt 

% 

320 

31 .0 

30.0 

26.0 

27.0 

26.0 

27.0 

25.0 

27.0 

28.0 

24.0 

31.0 

28.0 

33.0 

29.0 

37.0 

18.0 

37.0 

35.0 

14.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

34.0 

33.0 

34.0 

36.0 

35.0 

36.0 

23.0 

27.0 

31.0 

32.0 

30.0 

35.0 

38.0 

39.0 

39.0 

53.0 

SO.O 

53.0 

51 .0 

46.0 

Texture 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Sandy Clay Loam 

Sandy Clay Loam 

Clay Loam 

Clay Loam 

Sandy Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Clay 

Clay 

Clay 

Clay 

Clay 

Very Fine 

Sand 

% 

28.9 

27.2 

25.1 

27.5 

25.3 

26.3 

25.5 

28.6 

28.7 

28.6 

31.3 

24.9 

26.5 

21.0 

25.5 

4.5 

24.2 

5.3 

8.4 

34.7 

Boron 

ppm 

0.42 

0.52 

0.28 

0.42 

0.62 

0.92 

0.30 

0.29 

Q41 

0.60 

0.67 

0.29 

0.34 

0.54 

0.75 

0.94 

1.18 

0.93 

0.94 

0.93 

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

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S 1312084 

Nitrate( as N) 

ppm 

0.4 

<0.1 

0.6 

0.6 

0.2 

1.5 

0.6 

0.2 

1.6 

0.6 

0.1 

2.8 

36 

2.2 

0.8 

1.0 

3.6 

7.4 

5.7 

4.0 

C03 

% 

23.9 

18.6 

21.4 

21.3 

224 

21 .8 

6.3 

10.2 

15.2 

17.3 

17.5 

17.1 

18.0 

18.9 

19.4 

22.1 

22.8 

22.9 

24.3 

23.8 

Selenium 

ppm 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<002 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0,02 

<0.02 

<0.02 

0.08 

0.07 

0.02 

0.02 

<0.02 

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 

K~A~~ Reviewed by: _..;.... __ ..;.... ____________ _ 

Karen Secor, Soil Lab Supervisor K -143 
Page 9 of 24 



'~rpendiX K Your Envir§RJ\J.rff~ ~~IYo~i~g Partner 
Inter-Mountain labs--------------------------------------------------~---

1 .. Tt:.~~OUNTA U.f L.AIllS 1673 Terra Avenue, 8heridan, Wyoming 82801 ph: (307) 672-8945 

Project: Private lease Soils - Full list 

Date Received: 121212013 

Lab 10 

81312084-041 

81312084-042 

81312084-043 

81312084-044 

81312084-045 

81312084-046 

81312084-047 

81312084-048 

81312084-049 

81312084-050 

81312084-051 

81312084-052 

81312084-053 

81312084-054 

81312084-055 

81312084-056 

81312084-057 

81312084-058 

81312084-059 

81312084-060 

Sample 10 

13A806 

13AS06 

13A806 

13A806 

13A806 

13A806 

13A806 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS07 

13AS07 

13AS07 

13AS07 

13AS07 

13AS07 

These results apply only to the samples tested. 

Depths 

cm 

0-13 

13-38 

38-68 

68-112 

112-170 

170-245 

245-315 

315-396 

396-457 

457-579 

579-632 

632-770 

770-838 

838-884 

0-19 

19-46 

46-67 

67-183 

183-305 

305-427 

Sand 

% 

23.0 

46.0 

16.0 

16.0 

47.0 

18.0 

48.0 

12.0 

56.0 

10.0 

32.0 

82.0 

86.0 

64.0 

28.0 

32.0 

22.0 

52.0 

76.0 

80.0 

8ilt 

% 

38.0 

12.0 

37.0 

33.0 

4.0 

36.0 

11.0 

35.0 

8.0 

39.0 

19.0 

13.0 

6.0 

21 .0 

36.0 

23.0 

37.0 

16.0 

15.0 

12.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

39.0 

42.0 

47.0 

51.0 

49.0 

46.0 

41 .0 

53.0 

36.0 

51 .0 

49.0 

5.0 

8.0 

15.0 

36.0 

45.0 

41 .0 

32.0 

9.0 

8.0 

Texture 

Clay Loam 

Sandy Clay 

Clay 

Clay 

Sandy Clay 

Clay 

Sandy Clay 

Clay 

Sandy Clay 

Clay 

Clay 

Loamy Sand 

Loamy Sand 

Sandy Loam 

Clay Loam 

Clay 

Clay 

Sandy Clay Loam 

Sandy Loam 

Loamy Sand 

Very Fine 

8and 

% 

8.5 

36.3 

8.7 

10.5 

41 .2 

6.3 

41 .5 

5.6 

50.4 

3.8 

23.1 

3.7 

27.3 

31 .8 

12,0 

21 .9 

8.0 

30.5 

14.3 

13.7 

Boron 

ppm 

0.58 

0.57 

0.51 

0,84 

1.38 

0.97 

1.03 

1.06 

0.70 

0.53 

0.41 

0.10 

0.11 

0.15 

0.69 

0.40 

0.37 

0.26 

0.12 

0.11 

Abbreviations for extractants: PE= 8aturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S 1312084 

Nitrate(as N) 

ppm 

2.1 

0.3 

<0.1 

<0.1 

0.9 

1.3 

0.3 

0.3 

0.3 

0.7 

0.2 

0.3 

0.3 

0.4 

<0.1 

0.5 

0.1 

1.4 

0.2 

0.2 

C03 

% 

16.1 

18.9 

20.8 

21.3 

24.0 

24.0 

22.4 

24.1 

23.0 

23.5 

25.3 

51.9 

28.2 

26.1 

20.5 

35.6 

30.9 

43.1 

18.7 

56.7 

8elenium 

ppm 

<0.02 

<0.02 

<0.02 

<0.02 

0.06 

0.03 

0.03 

0.03 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

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 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= 80dium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~~~ Reviewed by: _______ __________ ___ 
Page 15 of 24 

I(aren Secor, Soil lab Supervisor 



'. 

~1~m'rpendiX K ~nil I ::Ih Analvsis Your EnvirO'rm'lmal Moll mnng Partner 
~~~~~~. Inter·Mountain Labs---------------------------------------------------=----
' MH"· "'OUHTA'W LA05 1673 Terra Avenue, Sheridan, 1JIIy0ming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Full List 

Date Received : 121212013 

Depths Sand 

Lab 10 Sample 10 cm % 

S1312084-061 13AS07 427-532 78.0 

S 1312084-062 13AS07 532-656 84.0 

S1312084-063 13AS07 656-732 26.0 

S1312084-064 13AS09 0-14 14.0 

S 1312084-065 13AS09 14-46 28.0 

These results apply only to the samples tested. 

Silt 

% 

16.0 

9.0 

28.0 

32.0 

23.0 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Clay 

% 

6.0 

7.0 

46.0 

54.0 

49.0 

Texture 

Loamy Sand 

Loamy Sand 

Clay 

Clay 

Clay 

Very Fine 

Sand Boron 

% ppm 

4.2 0.07 

21.4 0.19 

20.6 0.32 

8.0 0.53 

24.1 0.50 

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

Report ID: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

Nitrate(as N) C03 Selenium 

ppm % ppm 

0.1 688 <0.02 

0.1 43.1 <0.02 

1.2 12.0 <0.02 

<0.1 17.8 <0.02 

1.0 19.7 <0.02 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AS= 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 

K~A~U9-\..... Reviewed by: _ ..;.... __ ~ __________ _ _ _ 

K -145 Karen Secor, Soil Lab Supervisor 
Page 21 of 24 



~(.jtrpendiX K 
Inter-Mountain Labs 

.WTC-R · MOUNTAIH 1."85 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received : 121212013 
Cedar City, UT 84721 

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

Depths Carbon TOC Sulfur AB Potential ABP 

Lab 10 Sample 10 cm % % % U1000t U1000t U1000t 

S1312084-001 12AS019A 0-22 8.0 2.2 <0.01 <0.01 479 479 

S 1312084-002 12AS019A 22-43 7.0 0.9 0.18 5.74 504 499 

S1312084-OO3 12AS019A 4~7 6.6 0.6 <0.01 <0.01 501 501 

S1312084-004 12AS019A 67-154 5.8 0.3 <0.01 <0.01 459 459 

S1312084-OO5 12AS019A 154-242 4.2 0.3 <0.01 <0.01 324 324 

S 1312084-006 12AS019A 242-363 4.2 0.4 <0.01 <0.01 316 316 

S1312084-007 12AS019A 363-408 6.7 1.6 0.21 6.61 428 422 

S1312084-OO8 12AS019A 408-548 6.4 0.7 0.07 2.11 470 468 

S1312084-OO9 12AS019A 548-610 3.9 <0.1 0.18 5.50 320 314 

S1312084-010 12AS019A 610-810 5.2 1.7 0.37 11 .6 293 282 

S1312084-011 12AS019A 810-852 2.6 0.3 0.02 0.74 194 194 

S1312084-012 13AS01 0-18 7.2 2.8 0.02 0.58 367 366 

S1312084-013 13AS01 18-45 6.7 1.2 <0.01 <0.01 459 459 

S1312084-014 13AS01 45-106 6.7 0.8 <0.01 <0.01 490 490 

S1312084-015 13AS01 106-180 5.3 0.5 <0.01 <0.01 399 399 

S1312084-o16 13AS01 180-213 3.0 0.2 <0.01 <0.01 233 233 

S1312084-017 13AS01 213-320 5.7 0.6 <0.01 <0.01 425 425 

S1312084-018 13AS01 320-475 2.3 0.2 <0.01 <0.01 175 175 

S1312084-019 13AS02 0-10 3.3 1.5 0.07 2.09 148 146 

S1312084-020 13AS02 10-42 3.5 1.0 <0.01 <0.01 213 213 

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 

Your Envir§RJ\Jrff~ OO~IYo~i~g Partner 

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

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 

K~~~ Reviewed by: _ ...;.... _ _ ...;.... ______ ______ _ 
Page 4 of 24 

I(aren Secor, Soil Lab Supervisor 
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,..liYl'"rpendiX K 

Inter-Mountain Labs 
Il4u .... · '"'outHAIH L AO:5 1673 Terra Avenue, Sheridan, \lVy'oming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received : 12/2/2013 
Cedar City, UT 84721 

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

Depths Carbon TOC Sulfur AB Potential ABP 

Lab 10 Sample 10 cm % % % U1000t U1000t U1000t 

S1312084-021 13AS02 42-76 3.8 1.0 <0.01 <0.01 239 239 

S 1312084-022 13AS03 0-18 3.9 1.6 <0.01 <0.01 186 186 

S1312084-023 13AS03 18-44 3.5 0.9 <0.01 <0.01 214 214 

S1312084-024 13AS03 44-66 3.4 0.8 <0.01 <0.01 213 213 

S1312084-025 13AS03 66-135 3.5 0.8 <0.01 <0.01 224 224 

S 1312084-026 13AS03 135-164 3.3 0.7 <0.01 <0.01 218 218 

S 1312084-027 13AS04 0-13 2.1 1.4 <0.01 <0.01 62.9 62.9 

S1312084-028 13AS04 13-40 2.4 1.2 <0.01 <0.01 102 102 

S1312084-029 13AS04 40-90 2.9 1.1 <0.01 <0.01 152 152 

S1312084-030 13AS04 90-150 2.8 0.7 <0.01 <001 173 173 

S1312084-031 13AS04 150-210 2.7 0.6 <0.01 <0.01 175 175 

S 1312084-032 13AS05 0-10 3.3 1.2 <0.01 <0.01 171 171 

S 1312084-033 13AS05 10-24 3.3 1.1 <001 <0.01 180 180 

S1312084-034 13AS05 24-49 3.3 1.0 <0.01 <0.01 189 189 

S1312084-035 13AS05 49-90 3.3 1.0 <0.01 <0.01 194 194 

S 1312084-036 13AS05 90-153 3.3 0.7 0.02 0.61 221 220 

S 1312084-037 13AS05 153-242 3.4 0.7 0,27 8.26 228 220 

S1312084-038 13AS05 242-300 3.4 0.7 0.26 8.04 229 221 

S1312084-039 13AS05 300-394 3.5 0.6 <0.01 <0.01 243 243 

S 1312084-040 13AS05 394-516 3.5 0.6 <0.01 <0.01 238 238 

These results apply only to the samples tested. 

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

Your Envir§R~Jrff~ ~~I¥&i~g Partner 

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

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 

~~A~UVL-Reviewed by: _..;;.... __ ..;;.... ____________ _ 

Karen Secor, Soil Lab Supervisor K -147 
Page 10 of 24 



~,...;rrpendiX K 
. Inter-Mountain Labs 

I"TC.R ... MOUMTAIM l.AflS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 121212013 
Cedar City, UT 84721 

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

Depths Carbon TOC Sulfur AB Potential ABP 

Lab 10 Sample 10 cm % % % U1000t U1000t U1000t 

S1312084-041 13AS06 0-13 3.5 1.6 0.01 0.32 161 160 

S1312084-042 13AS06 13-38 3.3 1.1 <0.01 <0.01 189 189 

S 1312084-043 13AS06 38-Q8 3.4 0.9 <0.01 <0.01 208 208 

S1312084-044 13AS06 68-112 3.3 0.8 0.35 10.8 213 202 

S1312084-045 13AS06 112-170 3.6 0.7 0.41 12.8 240 227 

S1312084-046 13AS06 170-245 3.5 0.6 0.23 7.27 240 233 

S1312084-047 13AS06 245-315 3.1 0.4 0.05 1.65 224 223 

S1312084-048 13AS06 315-396 3.4 0.5 0.14 4.26 241 236 

S 1312084-049 13AS06 396-457 3.4 0.7 0.01 0.44 230 229 

S 1312084-050 13AS06 457-579 3.2 0.4 <0.01 <0.01 235 235 

S1312084-051 13AS06 579-632 3.6 0.5 <0.01 <0.01 253 253 

S1312084-052 13AS06 632-770 6.2 <0.1 <0.01 <0.01 519 519 

S 1312084-053 13AS06 770-838 3.6 0.2 <0.01 <0.01 282 282 

S 1312084-054 13AS06 838-884 3.5 0.4 <0.01 <0.01 261 261 

S1312084-055 13AS07 0-19 3.9 1.5 <0.01 <0.01 205 205 

S 1312084-056 13AS07 19-46 5.4 1.2 <0.01 <0.01 356 356 

S1312084-057 13AS07 46-B7 4.8 1.1 <0.01 <0.01 309 309 

S1312084-058 13AS07 67-183 5.9 0.7 <0.01 <0.01 431 431 

S 1312084-059 13AS07 183-305 2.7 0.4 0.02 0.54 187 187 

S 1312084-060 13AS07 305-427 7.3 0.5 0.02 0.49 567 567 

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 

Your Envir§~~2 OO~IYo~i~g Partner 

ReportlD: S1312084001 

Date Reported: 3f31f2014 

Work Order: S1312084 

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 

K~,A-S..e.~ Reviewed by: _...::.....-__ ...::.....-____________ _ 

-<:aren Secor, Soil Lab Supervisor I< ~48 
Page 16 of 24 
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-~rpendiX K Your Envir§R~JrffRl~~IYo~~g Partner 

~' .. ~n~ • • ~ .. ~ou!!i!"~fA~'H~L~Ai![i!os Inter-Mountain Labs - -16- 7-3- T- e-rr-a-A-v-e-nu- e- ,- S-he- n-'d-a-n-, Wy- o-m-i-n-g-8-28-0-1--ph- :-(-3Q-7-)-6-72-.-89- 4-5------ ---------------- ------- -

50il Analysis Report 

Alton Coal Development, LLC Report ID: 51312084001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 3/31/2014 

Date Received: 121212013 
Cedar City, UT 84721 

Work Order: S1312084 

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

Depths Carbon TOC Sulfur AB Potential ASP 

lab 10 Sample 10 cm % % % U1000t U1000t U1000t 

S1312084·061 13AS07 427-532 8.6 0.4 <0.01 <0.01 687 687 

S 1312084·062 13AS07 532-656 5.4 0.2 0.20 6.28 431 425 

S 1312084·063 13AS07 656-732 2.0 0.6 0.06 1.95 120 118 

S 1312084·064 13AS09 0-14 3.9 1.7 <0.01 <0.01 178 178 

S1312084·065 13AS09 14·46 3.1 0.7 <0.01 <0.01 197 197 

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 

K~A~~ Reviewed by: _ -'-__ -'-____________ _ _ 

Karen Secor, Soil Lab Supervisor K -149 
Page 22 of 24 



~., d' K ;nill~ ~I M 'L pen 
IX Your Envir8rfrt'\m~~~IYo~~g Partner 

Inter-Mountain Labs--------------------------------------------------...:..---
,WT c..Il .. joIt,OUW.TAlti LAD.! 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Project: Private Lease Soils - Full List 

Date Received: 121212013 

Lab 10 

S1312084-oo1 

S 1312084-002 

S1312084-003 

S 1312084-004 

S 1312084-005 

S1312084-006 

S1312084-007 

S1312084-008 

S1312084-009 

S1312084-010 

S1312084-011 

S1312084-012 

S1312084-013 

S1312084-014 

S1312084-015 

S1312084-016 

S1312084-017 

S1312084-018 

S1312084-019 

S1312084-020 

Sample 10 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

12AS019A 

13AS01 

13AS01 

13AS01 

13AS01 

13AS01 

13AS01 

13AS01 

13AS02 

13AS02 

These results apply only to the samples tested. 

Depths 

cm 

0-22 

22-43 

43-67 

67-154 

154-242 

242-363 

363-408 

408-548 

548-610 

610-810 

810-852 

0-18 

18-45 

45-106 

106-180 

180-213 

213-320 

320-475 

0-10 

10-42 

Total 

Arsenic 

mg/Kg 

5.8 

5.6 

8.5 

2.5 

1.9 

3.0 

7.3 

6.8 

6.1 

6.6 

3.0 

7.6 

6.8 

8.2 

2.8 

4.5 

10.5 

3.9 

3.3 

3.5 

Total 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total Total 

Barium Cadmium Chromium 

mg/Kg 

470 

277 

253 

170 

116 

72 .8 

191 

115 

60.7 

99.9 

115 

241 

208 

399 

265 

128 

119 

72.7 

63.6 

56.5 

mg/Kg 

0.27 

0.50 

0.60 

0.34 

0.31 

0.35 

0.72 

0.40 

0.42 

0.42 

0.33 

0.58 

0.43 

0.43 

0.40 

0.26 

0.53 

0.19 

0.43 

0.39 

mg/Kg 

18.6 

25.5 

25.0 

16.2 

8.62 

8.07 

21 .2 

16.0 

9.18 

17.9 

5.68 

22.0 

23.5 

21.9 

13.9 

5.71 

21.5 

10.2 

16.2 

14.8 

Total 

Copper 

mg/Kg 

9.68 

6.18 

6.43 

4.99 

4.04 

5.15 

10.4 

8.63 

5.95 

10.6 

2.96 

13.5 

8.48 

8.84 

5.66 

3.41 

9.97 

5.79 

11.5 

8.52 

Total 

Iron 

mg/Kg 

11900 

11600 

13800 

6420 

4160 

3690 

20700 

9340 

7450 

13300 

5220 

13500 

11100 

12200 

6710 

5610 

16200 

8150 

12700 

11400 

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

Report 10: S1312084001 

Date Reported: 3/31/2014 

Work Order: S 1312084 

Total 

Lead 

mg/Kg 

5.8 

89 

8.6 

7.0 

4.3 

4.7 

8.9 

8.0 

5.7 

8.5 

3.7 

9.3 

9.8 

9.0 

7.1 

3.7 

9.6 

5.1 

9.7 

8.2 

Total Total 

Manganese Molybdenum 

mg/Kg 

300 

206 

234 

151 

99.5 

91.9 

290 

179 

163 

191 

94.5 

391 

310 

199 

153 

189 

242 

141 

171 

134 

mg/Kg 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

1.1 

<0.7 

<0.7 

0.9 

<0.7 

<0.7 

1.4 

0.7 

0.8 

<0.7 

1.3 

<0.7 

<0.7 

<0.7 

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 

K~~C6VL.. Reviewed by: _...:..... __ ...;;... ____________ _ 
Page 5 of 24 

I{aren Secor, Soil Lab Supervisor 



-"lrm'';pendiX K ~ Iii I ::lh An I . L Your Envir~Rrt'imal M6~ ¥o~l~g Partner 

l'!l'''~TC~. _.::J;'''''~U''~TA~'H~L~A!=!OS Inter-Mountain Labs --1-67-3- T-e-r-ra-A-v-e-n-ue-,-S-h-er-id-a-n-, Wy-o-m-in-g-8-28-0-1--ph-:-(-30-7-)-6-72--a-94-5---------------------------=~--

Project: Private Lease Soils - Full List 

Date Received : 121212013 

LablD 

S1312084-021 

S 1312084-022 

S 1312084-023 

S1312084-024 

S 1312084-025 

S 1312084-026 

S1312084-027 

S 1312084-028 

S1312084-029 

S1312084-030 

S1312084-031 

S 1312084-032 

S 1312084-033 

S 1312084-034 

S 1312084-035 

S 1312084-036 

S 1312084-037 

S 1312084-038 

S1312084-039 

S 1312084-040 

SamplelD 

13AS02 

13AS03 

13AS03 

13AS03 

13AS03 

13AS03 

13AS04 

13AS04 

13AS04 

13AS04 

13AS04 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

13AS05 

These results apply only to the samples tested. 

Depths 

cm 

42-76 

0-18 

18-44 

44~ 

66-135 

135-164 

0-13 

13-40 

40-90 

90-150 

150-210 

0-10 

10-24 

24-49 

49-90 

90-153 

153-242 

242-300 

300-394 

394-516 

Total 

Arsenic 

mg/Kg 

3.5 

3.3 

3.2 

2.0 

2.9 

4.4 

3.8 

3.4 

4.5 

3.8 

2.8 

4.0 

3.1 

2.9 

2.6 

4.2 

3.6 

3.9 

4.5 

3.2 

Total 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total Total 

Barium Cadmium Chromium 

mg/Kg 

60.6 

63.6 

62.3 

51 .8 

63.7 

65.9 

71.6 

75.4 

78.3 

85.5 

89.8 

65.6 

60.3 

65.5 

63.5 

76.6 

82.0 

66.7 

73.0 

65.8 

mg/Kg 

0.38 

0.38 

0.39 

0.21 

0.31 

0.37 

0.37 

0.33 

0.33 

0.35 

0.32 

0.27 

0.28 

0.37 

0.29 

0.27 

0.32 

0.34 

0.40 

0.49 

mg/Kg 

16.0 

16.7 

14.4 

13.0 

15.9 

17.4 

16.8 

16.7 

16.3 

15.7 

14.2 

13.5 

13.5 

15.7 

15.3 

16.3 

13.8 

15.5 

16.9 

16.6 

Total 

Copper 

mg/Kg 

9.30 

11.8 

9.32 

7.52 

9.85 

9.75 

9.58 

9.53 

9.14 

9.07 

8.02 

10.6 

8.67 

9.89 

9.88 

9.86 

9.21 

10.0 

10.3 

10.3 

Total 

Iron 

mg/Kg 

12600 

13400 

12400 

10200 

13600 

13400 

12800 

13000 

12800 

12800 

11800 

12300 

11000 

12800 

12700 

13300 

12300 

13000 

13600 

13700 

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

ReportlD: S1312084001 

Date Reported : 3/31/2014 

Work Order: S1312084 

Total 

Lead 

mg/Kg 

9.8 

10.7 

9.4 

74 

9.6 

10.2 

7.7 

8.5 

8.5 

8.6 

7.8 

10.1 

8.3 

9.5 

9.8 

10.0 

9.6 

9.9 

10.6 

10.4 

Total Total 

Manganese Molybdenum 

mg/Kg 

142 

170 

161 

117 

156 

169 

219 

217 

191 

185 

178 

162 

139 

159 

152 

151 

134 

140 

150 

143 

mg/Kg 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

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 

K~~C6V\....-Reviewed by: ____ ....:.... _________ ___ _ 

Karen Secor, Soil Lab Supervisor K - 151 
Page 11 of 24 



~(~rpendiX K Your Envir§~Jrff~ ~~I¥o~iMg Partner 

!'!'!, .. '!iln ii;!oll_i!i ... ~o!i!!uN~rAo!i!.!i .. ~LA~G' Inter-Mountain Labs --16-7-3-T-e-rr-a-A-v-e-nu-e-,-S-he-r-id-a-n,-Wj-o-m-i-ng-82-8-0-1-p-h-:-(30-7-) -67-2--8-9-4-5-----------------------------=---

Project: Private Lease Soils - Full List 

Date Received: 121212013 

Lab 10 

S1312084-041 

S1312084-042 

S1312084-043 

S 1312084-044 

S1312084-045 

S1312084-046 

S1312084-047 

S1312084-048 

S 1312084-049 

S 1312084-050 

S1312084-051 

S 1312084-052 

S 1312084-053 

S 1312084-054 

S 1312084-055 

S 1312084-056 

S 1312084-057 

S 1312084-058 

S 1312084-059 

S 1312084-060 

Sample 10 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS06 

13AS07 

13AS07 

13AS07 

13AS07 

13AS07 

13AS07 

These results apply only to the samples tested. 

Depths 

cm 

0-13 

13-38 

38-68 

68-112 

112-170 

170-245 

245-315 

315-396 

396-457 

457-579 

579-632 

632-770 

770-838 

838-884 

0-19 

19-46 

4€H>7 

67-183 

183-305 

305-427 

Total 

Arsenic 

mg/Kg 

3.9 

4.1 

2.2 

1.9 

1.0 

0.7 

1.3 

<0.6 

1.9 

0.9 

2.0 

1.1 

2.4 

2.0 

2.1 

4.1 

3.7 

2.7 

0.8 

1.1 

Total 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 
Suite 1 

Cedar City, UT 84721 

Total Total 

Barium Cadmium Chromium 

mg/Kg 

75.4 

65.8 

61 .3 

70.5 

64.2 

65.4 

64.3 

62.1 

60.2 

66.3 

122 

149 

204 

122 

83.3 

136 

197 

361 

67.4 

121 

mg/Kg 

0.31 

0.35 

0.33 

0.34 

0.41 

0.36 

0.18 

0.34 

0.37 

0.25 

0.30 

0.15 

0.40 

0.39 

0.30 

0.37 

0.28 

0.38 

0.28 

0.17 

mg/Kg 

19.0 

15.7 

15.4 

19.4 

15.7 

14.3 

15.7 

13.3 

12.8 

14.6 

13.9 

4.65 

6.88 

10.9 

15.5 

20.9 

18.4 

15.6 

7.27 

6.42 

Total 

Copper 

mg/Kg 

10.9 

10.7 

9.94 

10.7 

9.71 

9.25 

10.2 

9.26 

9.70 

9.69 

9.43 

1.86 

3.64 

6.70 

9.20 

10.2 

8.24 

7.48 

3.83 

2.40 

Total 

Iron 

mg/Kg 

12500 

13100 

12700 

14300 

12600 

12300 

13100 

12100 

12700 

12900 

13400 

5120 

7970 

6250 

10700 

13500 

12000 

11100 

4600 

4880 

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

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

Total 

Lead 

mg/Kg 

14.7 

10.5 

9.3 

10.9 

9.7 

9.3 

10.1 

9.8 

10.5 

10.0 

9.9 

3.7 

4.3 

6.2 

7.2 

8.9 

7.7 

6.5 

4.6 

3.3 

Total Total 

Manganese Molybdenum 

mg/Kg 

168 

166 

155 

168 

152 

137 

142 

121 

141 

132 

120 

192 

128 

143 

166 

272 

296 

355 

77.1 

152 

mg/Kg 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

<0.7 

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: _"'--__ .;..... ____________ _ 
Page 17 of 24 

I(aren Secor, Soil Lab Supervisor 



'l.rm~~pendiX K Soil I ::Ih Analvsis Your EnvirO"nrt'lEmral 'M6n mnng Partner 
!!!'!i!!i!!oii!i~~~~ Inter-Mountain Labs---------------------------------------------------=----
I NT<~ -.. OU.ml" L ADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report 10: S1312084001 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 Date Reported: 3/31/2014 

Date Received: 12/2/2013 
Cedar City, UT 84721 Work Order: S1312084 

Total Total Total Total Total Total Total Total Total 

Depths Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese Molybdenum 

LablD SamplelD cm mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

S1312084-061 13AS07 427-532 1.8 125 0.21 5.08 2.03 4740 3.5 265 <0.7 

S1312084-062 13AS07 532-656 3.0 69.1 0.35 6.40 3.17 6810 3.9 149 <0.7 

S1312084-063 13AS07 656-732 2.3 69.9 0.34 13.8 8.60 11400 9.2 145 <0.7 

S1312084-064 13AS09 0-14 1.4 79.1 0.26 14.2 101 11300 8.5 81.4 <0.7 

S 1312084-065 13AS09 14-46 <0.6 175 0.20 10.2 9.11 10100 8.3 97.0 <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 

K~~C6V'I.-Reviewed by: __ ~ __ ~ ____________ ___ 

Karen Secor, Soil Lab Supervisor K -153 
Page 23 of 24 



,(.vtrpendiX K 
Inter-Mountain Labs 

INT t lllt .. "'OUNT AI., L A DS 1673 Terra Avenue, Sheridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 121212013 
Cedar City, UT 84721 

Total Total Total Total 

Depths 8elenium 8ilver Zinc Mercury 

LablD SamplelD cm mg/Kg mg/Kg mg/Kg mg/Kg 

81312084-001 12A8019A 0-22 <0.96 <0.5 57.5 <0.2 

81312084-002 12A8019A 22-43 <0.96 <0.5 37.5 <0.2 

81312084-003 12A8019A 4~7 <0.96 <0.5 36.9 <0.2 

81312084-004 12AS019A 67-154 <0.96 <0.5 23.6 <0.2 

S 1312084-005 12AS019A 154-242 <0.96 <0.5 17.9 <0.2 

81312084-006 12A8019A 242-363 <0.96 <0.5 23.7 <0.2 

81312084-007 12A8019A 363-408 <0.96 <0.5 49.4 <0.2 

81312084-008 12AS019A 408-548 <0.96 <0.5 36.8 <0.2 

81312084-009 12A8019A 548-610 <0.96 <0.5 27.9 <0.2 

81312084-010 12A8019A 610-810 <0.96 <0.5 53.5 <0.2 

81312084-011 12A8019A 810-852 <0.96 <0.5 19.7 <0.2 

81312084-012 13A801 0-18 <0.96 <0.5 91 .2 <0.2 

81312084-013 13A801 18-45 <0.96 <0.5 48,2 <0.2 

81312084-014 13A801 45-106 <0.96 <0.5 46.5 <0.2 

81312084-015 13A801 106-180 <0.96 <0.5 29.7 <0.2 

81312084-016 13A801 180-213 <0.96 <0.5 19.9 <0.2 

81312084-017 13A801 213-320 <0.96 <0.5 45.9 <0.2 

81312084-018 13A801 320-475 <0.96 <0.5 23.1 <0.2 

81312084-019 13A802 0-10 <0,96 <0.5 52.8 <0.2 

81312084-020 13AS02 10-42 <0.96 <0.5 43.3 <0.2 

These results apply only to the samples tested. 

Bulk 

Density 

g/cm3 

6.18 

2.83 

4.05 

3.58 

2.78 

2.98 

2.98 

3.18 

2.64 

3.80 

3.81 

6.65 

4.46 

2.47 

2.64 

3.94 

2.43 

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

Your Envir§R~Jrff2 ~~IYo~~g Partner 

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S 1312084 

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 

~~~UVL. Reviewed by: _....;.... _ _ ....;.... ____________ _ 

I< ~ 54 '<aren Secor, Soil Lab Supervisor 
Page 6 of 24 



/ 

/~rpendiXK 
Inter-Mountain Labs 

INT I:R-MOUNTAfH LA.S 1673 Terra Avenue, Sheridan, \/'Iiyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List Suite 1 

Date Received: 1212/2013 
Cedar City, UT 84721 

Total Total Total Total Bulk 

Depths Selenium Silver Zinc Mercury Density 

Lab 10 Sample 10 cm mg/Kg mg/Kg mg/Kg mg/Kg g/cm3 

S1312084-021 13AS02 42-76 <0.96 <0.5 48.4 <0.2 2 ,72 

S 1312084-022 13AS03 0-18 <0.96 <0.5 58.8 <0.2 2.42 

S 1312084-023 13AS03 18-44 <0.96 <0.5 47.6 <0.2 2.69 

S1312084-024 13AS03 44~6 <0.96 <0.5 37.8 <0.2 2.72 

S1312084-025 13AS03 66-135 <0.96 <0.5 49.4 <0.2 2.76 

S 1312084-026 13AS03 136-164 <0.96 <0.5 49.8 <0.2 2.72 

S1312084-027 13AS04 0-13 <0.96 <0.5 43.9 <0.2 2.84 

S 1312084-028 13AS04 13-40 <0.96 <0.5 43.0 <0.2 2.35 

S 1312084-029 13AS04 40-90 <0.96 <0.5 43.0 <0.2 2.19 

S 1312084-030 13AS04 90-150 <0.96 <0.5 41.4 <0.2 2.43 

S1312084-031 13AS04 150-210 <0.96 <0.5 36.4 <0.2 2.26 

S 1312084-032 13AS05 0-10 <0.96 <0.5 49.8 <0.2 2.58 

S 1312084-033 13AS05 10-24 <0.96 <0.5 42.7 <0.2 2.22 

S1312084-034 13AS05 24-49 <0.96 <0.5 49.0 <0.2 2.43 

S1312084-035 13AS05 49-90 <0.96 <0.5 49.1 <0.2 2.19 

S 1312084-036 13AS05 90-153 <0.96 <0.5 49.8 <0.2 2.19 

S1312084-037 13AS05 153-242 <0.96 <0.5 46.8 <0.2 2.32 

S1312084-038 13AS05 242-300 <0.96 <0.5 50.1 <0.2 2.13 

S 1312084-039 13AS05 300-394 <0.96 <0.5 51.6 <0.2 2.15 

S 1312084-040 13AS05 394-516 <0.96 <0.5 52.0 <0.2 2.26 

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 

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

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: 
Karen Secor, Soil Lab Supervisor K-155 

Page 12 of 24 



'~rpendiXK 
Inter-Mountain Labs 

, ... Tt-.-"",,OUNT ... IH L.AIII,S 1673 Terra Avenue, Sheridan, \!\yoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 121212013 
Cedar City, UT 84721 

Total Total Total Total Bulk 

Depths Selenium Silver Zinc Mercury Density 

Lab ID Sample 10 cm mg/Kg mg/Kg mg/Kg mg/Kg g/cm3 

S1312084-041 13AS06 0-13 <0.96 <0.5 51 .7 <0.2 3.20 

S 1312084-042 13AS06 13-38 <0.96 <0.5 49.3 <0.2 2.21 

S1312084-043 13AS06 38-68 <0.96 <0.5 48.8 <0.2 2.24 

S 1312084-044 13AS06 68-112 <0.96 <0.5 57.1 <0.2 2.16 

S 1312084-045 13AS06 112-170 <0.96 <0.5 49.8 <0.2 2.25 

S 1312084-046 13AS06 170-245 <0.96 <0.5 47.2 <0.2 2.17 

S1312084-047 13AS06 245-315 <0.96 <0.5 57.2 <0.2 2.21 

S1312084-048 13AS06 315-396 <0.96 <0.5 48.6 <0.2 2.25 

S1312084-049 13AS06 396-457 <0.96 <0.5 51.4 <0.2 2.20 

S1312084-050 13AS06 457-579 <0.96 <0.5 50.3 <0.2 2.42 

S1312084-051 13AS06 579-632 <0.96 <0.5 48.4 <0.2 2.29 

S1312084-052 13AS06 632-770 <0.96 <0.5 12.5 <0.2 

S 1312084-053 13AS06 770-838 <0.96 <0.5 20.5 <0.2 2.60 

S1312084-054 13AS06 838-884 <0.96 <0.5 30.9 <0.2 2.49 

S 1312084-055 13AS07 0-19 <0.96 <0.5 40.9 <0.2 2.60 

S1312084-056 13AS07 19-46 <0.96 <0.5 51.1 <0.2 2.29 

S1312084-057 13AS07 46-67 <0.96 <0.5 42.5 <0.2 2.42 

S1312084-058 13AS07 67-183 <0.96 <0.5 30.5 <0.2 3.07 

S 1312084-059 13AS07 183-305 <0.96 <0.5 19.8 <0.2 5.43 

S1312084-060 13AS07 305-427 <0.96 <0.5 15.0 <0.2 2.90 

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 

ReportlD: S1312084001 

Date Reported : 3/31/2014 

Work. Order: S1312084 

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 

K~A~~ Reviewed by: _..;;.... __ .:..... ____________ _ 

I(aren Secor, Soil Lab Supervisor I< ~56 
Page 18 of 24 



~fijt-rpendiX K Your Envir8R~Jrff~ ~~IYo1-iRg Partner 

~'N~T'~~~. ~~O~U~~T~~~'K~'A~'~. Inte~MountainLabs---1-6-73--T-er-ra--A-ve-n-u-e-,--S-he-r-id-a-n-,~---o-m-in-g-8-2-8-0-1--P-h-:-(3-0-7-)-6-7-2--8-9-45----------------------------------------------------------------

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private Lease Soils - Full List 
Suite 1 

Date Received: 12/2/2013 
Cedar City, UT 84721 

Total Total Total Total Bulk 

Depths Selenium Silver Zinc Mercury Density 

LablD SamplelD cm mg/Kg mg/Kg mg/Kg mg/Kg g/cm3 

S1312084-061 13AS07 427-532 <0.96 <0.5 11.7 <0.2 

S1312084-062 13AS07 532-656 <0.96 <0.5 19.4 <0.2 2.71 

S1312084-063 13AS07 656-732 <0.96 <0.5 38.6 <0.2 2.69 

S 1312084-064 13AS09 0-14 <0.96 <0.5 455 <02 4.55 

S 1312084-065 13AS09 14-46 <0.96 <0.5 39.1 <0.2 2.68 

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 

ReportlD: S1312084001 

Date Reported: 3/31/2014 

Work Order: S1312084 

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 

K~A-S.cUVL.. Reviewed by: __ ~ ____ ~ __________________________ _ 

Karen Secor, Soil Lab Supervisor K -157 
Page 24 of 24 



'I~m~~ppendix K Soil Lab Analysis I:. Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------

"fTt~· .. OUH'A'H . AO S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

Date: 3/11/2014 

CLIENT: 

Project: 

Lab Order: 

Alton Coal Development, LLC 

Private Lease Soils - Short List 

S1312086 

CASE NARRATIVE 

ReportlD: S1312086001 

Samples 13AS08, DP-10, DP-19, and DP-7 were received on December 2,2013. 

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

U.S.E.PA 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: - -----------------Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

K - 158 



'~rpendiXK Your Envir§R~~~ ~~IYo~iRg Partner 
Inter-Mountain Labs 

INTc.-~OU"'TAI~ lA.1 1673 Terra Avenue, 8heridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1312086001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported: 3/11/2014 

Date Received: 121212013 
Cedar City, UT 84721 

Work Order: S1312086 

Electrical Percent Field Wilt Organic 

Depths pH 8aturation Conductivity Moisture Capacity Point Matter 

Lab 10 Sample 10 cm s.u. % d8/m % % % % 

81312086-001 DP-7 122-165 7.8 61.8 1.43 10.6 35.6 28.4 30 

81312086-002 DP-7 165-200 7.7 52.5 2.96 7.9 34.5 22.0 2.5 

81312086-003 DP-7 200-244 7.9 24.1 1.81 1.2 0.7 

81312086-004 DP-10 122-172 8.0 63.3 4.06 11.5 38.2 27.2 2.6 

81312086-005 DP-10 172-244 8.4 23.8 2.52 1.5 20.1 7.7 06 

81312086-006 DP-19 122-225 8.2 25.6 0.37 2.1 21.1 7.9 0.8 

81312086-007 DP-19 225-244 0.3 0.4 

81312086-008 13A808 122-244 8.1 75.8 4.06 19.0 34.9 27.5 1.7 

81312086-009 13A808 244-366 8.1 66.9 227 18.5 312 23.8 1.6 

81312086-010 13A808 366-488 8.0 79,6 4.22 19.2 37.1 28.7 1.7 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= 8aturated Paste Extract, H20801= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Abbreviations used in acid base accounting: T.8.= Total 8ulfur, AB= Acid Base, ABP= Acid Base Potential, pyr8= Pyritic 8ulfur, Pyr+Org= Pyritic 8ulfur + Organic 8ulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: 8AR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, E8P= Exchangeable 80dium Percentage 

K~~~ Reviewed by: _-'-__ ....;;:... _____________ _ 

Karen Secor, Soil Lab Supervisor K - 159 
Page 1 of 4 



'~rpendiXK 
Inter-Mountain Labs 

Your Envir§Rr\\~~ M~IYo~ing Partner 

1 1'4 1"1It- ""OUH~An. L ADS 1673 Terra Avenue, 8heridan, VVyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1312086001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported: 3/11/2014 

Date Received : 121212013 
Cedar City, UT 84721 

Work Order: S1312086 

PE PE PE PE 

Depths Calcium Magnesium Potassium 80dium 8AR 

Lab 10 Sample 10 cm meq/L meq/L meq/L meq/L 

81312086-001 DP-7 122-165 22.0 13.5 1.30 12.8 3.04 

81312086-002 DP-7 165-200 230 21.2 0.46 10.2 2.16 

81312086-003 DP-7 200-244 11 .6 10.7 0.33 5.21 1.56 

81312086-004 DP-10 122-172 15.9 37.2 0.45 15.5 3.01 

81312086-005 DP-10 172-244 4.30 18.1 0.22 9.82 2.93 

S1312086-006 DP-19 122-225 1.62 1.35 0.12 0.45 0.37 

S1312086-007 DP-19 225-244 

S1312086-OO8 13ASoa 122-244 11.4 23.1 0.54 24.4 5.87 

S 1312086-009 13AS08 244-366 4.96 8.62 0.44 14.1 5.41 

S1312086-010 13AS08 366-488 15.7 26.6 0.59 28.0 6.09 

These results apply only to the samples tested. 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,A8-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 

K~~C6VL... Reviewed by: _.:.... __ =--____________ _ 
Page 2 of 4 

'<aren Secor, Soil Lab Supervisor 



.-~rpendiXK Your Envir§RMJrff!ll oo~IYo~i~g Partner 
Inter-Mountain Labs 

,M t"Ut .. ""OUHTAIN LA DS 1673 Terra Avenue, Sheridan, lI'IoYoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

Alton Coal Development, LLC Report ID: S1312086001 

463 North 100 West 

Project: Private Lease Soils - Short List 
Suite 1 Date Reported: 3/11/2014 

Date Received: 121212013 
Cedar City, UT 84721 Work Order: S1312086 

Very Fine 

Depths Sand Silt Clay Texture Sand Boron Nitrate(as N) C03 Selenium 

LablD SamplelD cm % % % % ppm ppm % ppm 

S1312086-001 DP-7 122-165 14.0 36.0 50.0 Clay 5.6 1.00 4.9 18.9 <0.02 

S 1312086-002 DP-7 165-200 22.0 35.0 43.0 Clay 4.4 0.68 0.5 20.1 <0.02 

S 1312086-003 DP-7 200-244 78.0 10.0 12.0 Sandy Loam 9.6 0.16 0.3 20.6 <0.02 

S 1312086-004 DP-10 122-172 20.0 32.0 48.0 Clay 5.0 1.43 11.4 22.2 0.06 

S1312086-OO5 DP-10 172-244 66.0 22.0 12.0 Sandy Loam 13.0 0.40 1.1 31.6 <0.02 

S1312086-006 DP-19 122-225 54.0 32.0 14.0 Sandy Loam 8.5 0.20 2.1 34.2 <002 

S1312086-OO7 DP-19 225-244 82.5 10.0 7.5 Loamy Sand 12.0 18.8 

S 1312086-008 13AS08 122-244 10.0 42.0 48.0 Silty Clay <0.1 1.64 0.9 20.4 <0.02 

S 1312086-009 13AS08 244-366 16.0 43.0 41.0 Silty Clay 8.0 1.19 2.0 24.3 <0.02 

S1312086-010 13AS08 366-488 6.0 37.0 57.0 Silly Clay 0.9 1.12 0.6 22.8 <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 

<~A...s.e UVL.. Reviewed by: _ ....;.... _ _ ....;.... ___ _________ _ 

Karen Secor, Soil Lab Supervisor K - 161 
Page 3 of 4 



, .rm'fiPendiX K ~oil I ~h An I . L Your EnvirO"n"'rYltmtro M6~ Ydtl~g Partner 
!'!'!"'~T<~ • • o=!"!!!OU!i!!N~T~AI!!''' !=!LA~as Inter-Mountain labs --1-67- 3- T- e-r-ra-A-v-e-n-ue-,-S-h-er-id-a-n-, Wy- o-m-in-g-8-28-0-1--p-h:-(-3Q- 7-)-6-72--a-94-5---------------------------=:....---

Soil Analysis Report 

Alton Coal Development, LLC 

463 North 100 West 

Project: Private lease Soils - Short list 
Suite 1 

Date Received : 121212013 
Cedar City, UT 84721 

Total 

Depths Carbon TOC 

Lab 10 Sample 10 cm % % 

S1312086-001 DP-7 122-165 3.3 1.1 

S 1312086-002 DP-7 165-200 3.1 0.7 

S1312086-003 DP-7 200-244 3.0 0.5 

S 1312086-004 DP-10 122-172 3.7 1.0 

S 1312086-005 DP-10 172-244 4.7 0.9 

S 1312086-006 DP-19 122-225 4.7 0.6 

S1312086-007 DP-19 225-244 2.5 02 

S1312086-008 13ASoa 122-244 3.2 0.7 

S 1312086-009 13AS08 244-366 3.5 0.6 

S1312086-010 13AS08 366-488 3.6 0.8 

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 

ReportlD: S1312086001 

Date Reported: 3/11/2014 

Work Order: S1312086 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AS= Acid Base, ASP= Acid Sase 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 

-V'~~C6VL, Reviewed by: _..;;... __ ..;;... ____________ _ 
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'<aren Secor, Soil lab Supervisor 



~endiX K Soih~lM~i~bs, Inc --I - 1673 Terra Ave, Sheridan, Wyoming, 82801 
IN"'''· MO\tW'A IN ... .... s 

(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 10: S1211393001 
Date Received : 11/26/2012 Date Reported: 113012013 

Work Order: S 1211393 

Very 
Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M 

Lab 10 Samele 10 % % % % % (t.ac.h/100acft.tf.in) s p 

S1211393-001 12AS001 (1-12) 4.9 30.0 39.0 31.0 8.0 Clay Loam 0.17 2 4 3243.0 
S1211393-002 12AS001 (12-28) 3.9 24.0 41.0 35.0 5.4 Clay Loam 0.18 2 4 3016.0 
S1211393-003 12AS001 (28-56) 3.3 10.0 49.0 41.0 0 Silty Clay 0.24 2 6 2891.0 
S1211393-004 12AS001 (56-90) 4.2 16.0 40.0 44.0 6.9 Silty Clay 0.20 2 6 2626.4 
S1211393-005 12AS001 (90-122) 1.1 26.0 42.0 32.0 6.4 Clay Loam 0.26 2 4 3291.2 
S1211393-006 12AS001 (122-160) 0.6 64.0 24.0 12.0 14.4 Sandy Loam 0.23 2 2 3379.2 
S1211393-007 12AS002 (0-9) 2.2 30.0 41.0 29.0 10.4 Clay Loam 0.29 3 4 3649.4 
S1211393-008 12AS002 (9-26) 3.3 20.0 46.0 34.0 11.2 Clay Loam 0.28 3 4 3775.2 
S1211393-009 12AS002 (26-55) 2.6 24.0 39.0 37.0 13.9 Clay Loam 0.26 3 4 3332.7 
S1211393-010 12AS002 (55-87) 2.5 18.0 42.0 40.0 7.7 Silty Clay 0.29 3 6 2982.0 
S1211393-011 12AS002 (87-110) 2.7 10.0 52.0 38.0 0.6 Silty Clay Loam 0.28 3 5 3261.2 
S1211393-012 12AS003 (0-8) 4.4 24.0 39.0 37.0 5.9 Clay Loam 0.16 2 4 2828.7 
S1211393-013 12AS003 (8-34) 2.7 25.0 33.0 42.0 10.5 Clay 0.22 2 6 2523.0 
S1211393-014 12AS003 (34-88) 0.5 25.0 53.0 22.0 12.5 Silty Loam 0.41 2 3 5109.0 
S1211393-015 12AS003 (88-122) 0.9 27.0 50.0 23.0 10.1 Silty Loam 0.35 2 3 4627.7 
S1211393-016 12AS003 (122-155) 1.1 43.0 41.0 16.0 7.0 Loam 0.30 2 3 4032.0 
S1211393-017 12AS004 (0-8) 6.4 65.0 15.0 20.0 15.9 Sandy Clay Loam 0.11 2 4 2472.0 
S1211393-018 12AS004 (8-22) 1.4 67.0 10.0 23.0 16.7 Sandy Clay Loam 0.16 2 4 2055.9 
S1211393-019 12AS004 (22-48) 0.6 77.0 14.0 9.0 10.2 Sandy Loam 0.13 2 2 2202.2 
S1211393-020 12AS004 (48-78) 1.3 39.0 34.0 27.0 9.9 Clay Loam 0.25 2 4 3204.7 
S1211393-021 12AS005 (0-5) 3.9 17.0 33.0 50.0 5.0 Clay 0.17 2 6 1900.0 
S1211393-022 12AS005 (5-35) 2.3 9.0 33.0 58.0 4.5 Silty Clay 0.16 2 6 1575.0 
S1211393-023 12AS005 (35-78) 1.1 7.0 29.0 64.0 3.3 Clay 0.15 2 6 1162.8 
S1211393-024 12AS007 (0-7) 1.9 47.0 24.0 29.0 11.5 Sandy Clay Loam 0.19 2 4 2520.5 
S1211393-025 12AS007 (7-44) 1.8 37.0 27.0 36.0 4.2 Clay Loam 0.15 2 4 1996.8 
S1211393-026 12AS007 (44-83) 1.3 67.0 11.0 22.0 16.6 Sandy Clay Loam 0.17 2 4 2152.8 
S1211393-027 12AS008 (0-9) 4.0 63.0 20.0 17.0 12.2 Sandy Loam 0.11 2 2 2672.6 
S1211393-028 12AS008 (9-23) 2.5 77.0 11.0 12.0 11.4 Sandy Loam 0.09 2 2 1971.2 

These Results apply only to the samples tested. 

Reviewed by: 

Karen Secor, Soil Lab Supervisor 

K -163 
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pendix K Soil Lab Analysis 

'IIYI'I: Inter-Mountain Labs, Inc 
1673 Terra Ave. Sheridan. Wyoming. 82801 

t w JTiIII-MOU Wl'A IM ",AD I-

(307) 672-8945 
Soil Analysis Report 

Alton Coal Development 
463 North 1 00 West, Suite 1 

Cedar City, UT 84721 
Project 10: Private Lease Soils Report 10: S1301365001 
Date Received: 1/22/2013 Date Reported: 4/912013 

Work Order: S 130 1365 

Very 
Organic Fine 
Matter Sand Slit Clay Sand Texture K-factor Structure Permeability M 

Lab 10 Samele 10 % % % % % (t.ac h/100acfltf Ill) s p 

S 1301365-001 12AS009 (0- 7) 48 26.0 35.0 39.0 71 Clay loam 0.17 3 4 2568.1 
S1301365-002 12AS009 (7-20) 3.4 10.0 46.0 44.0 0.1 Silty Clay 0.25 3 6 2581.6 
S1301365-003 12AS009 (20-62) 1.8 <01 47.0 53.0 01 Silty Clay 0.25 3 6 2213.7 
S1301365-004 12AS009 (62-99) 1.3 <0.1 48.0 52.0 0.1 Silty Clay 026 3 6 2308.8 
S 130 1365-005 12AS009 (99-137) 0.9 <0.1 53.0 47.0 0.1 Silty Clay 027 2 6 2814.3 
S 130 1365-006 12AS009 (137-183) 1.0 <0.1 49.0 51 .0 0.1 Silty Clay 024 2 6 2405 .9 
S 1301365-007 12AS009 (183-232) 23 6.0 58.0 36.0 0.1 Silty Clay Loam 032 3 5 3718.4 
S 1301365-008 12AS010 (0-9) 5.7 10.0 50.0 40.0 0.1 Silty Clay 0.23 3 6 3006.0 
S1301365-OO9 12AS010 (9-31) 2.4 8.0 680 24.0 0.1 Silty Loam 035 2 3 51756 
S 1301365-01 0 12AS010 (31-67) 2.1 16.0 50.0 34.0 0.1 Silty Clay Loam 0.26 2 5 33066 
S1301365-011 12AS010 (67-96) 0.5 66.0 180 160 177 Sandy Loam 0.20 2 2 2998.8 
S1301365-012 12AS010 (95-134) 0.5 42.0 360 22.0 9,8 Loam 0.27 2 3 3572.4 
S1301365-013 12AS010 (134-183) 1 1 20.0 60.0 20,0 10.5 Silty Loam 043 2 3 5640.0 
S1301365-014 12AS010 (183-200) 05 60.0 28.0 120 8.8 Sandy Loam 022 2 2 3238.4 
S1301365-015 12AS010 (200-284) 0,9 <0.1 48.0 520 0.1 Silty Clay 0.27 3 6 2308.8 
S 1301365-016 12AS011 (0-10) 6.1 180 41 .0 41.0 0.1 Silty Clay o 16 2 6 2424.9 
S1301365·017 12AS011 (10-32) 4.5 18.0 40.0 42.0 05 Silty Clay 0.18 2 6 2349.0 
S1301365-018 12AS011 (32-71) 1,3 <0.1 61 .0 390 0,1 Silty Clay Loam 0.31 2 5 3727.1 
S1301365-019 12AS011 (71-116) 06 <0.1 37.0 63.0 0.1 Clay 0.20 3 6 1372 7 
S1301365-020 12AS011 (116-128) 1.0 70.0 18.0 12.0 36 Sandy loam 0.10 2 2 19008 
S 1301365-021 12AS011 (128-154) 1.0 <0.1 25.0 75.0 0.1 Clay 0.14 3 6 627,5 
S 130 1365-022 12AS011 (154--214) 1.3 <0.1 170 83,0 0.1 Clay 0.12 3 6 290.7 
S 130 1365-023 12AS012 (0-11) 6.0 <0.1 37.0 63.0 0.1 Clay 0.16 3 6 1372.7 
S 1301365-024 12AS012 (11-30) 4.1 <0.1 25.0 75.0 0.1 Clay 013 3 6 627.5 
S 1301365-025 12AS012 (30-72) 0.8 <0.1 37.0 63.0 01 Clay 0.20 3 6 1372.7 

These Results apply only 10 the samples tested 

Reviewed by: 

Karen Secor. SCilrLab Supervisor 



/u;rfndiXK Soil Lab Analysis 
Inter-Mountain Labs, Inc 

1673 Terra Ave, Sheridan, Wyoming, 82801 
"'n-o - .... ou .. -y .. , .. ......,., 

(307) 672-8945 
Soil Analysis Report 

Alton Coal Development 
463 North 100 West, Suite 1 

Cedar City. UT 84721 
Project 10: Private lease Soils ReportlD: S1301365001 

Oate Received: 1/22/2013 Date Reported: 4/912013 
Worl<. Order: S1301365 

Very 
Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M 

Lab 10 Samele 10 % % % % % (tac,h/100acft.tf.in) s p 

S 130 1365-026 12AS01 2 (72-116) 0.3 42.0 33.0 25.0 0.1 Loam 0,18 2 3 2482,5 

81301365-027 12AS012 (116-160) 0.3 50.0 32,0 18.0 0.1 Loam 0,19 2 3 2632.2 

S 1301365-028 12AS012 (160-187) 0,6 50.0 33,0 17,0 0.1 Loam 0.20 2 3 2747.3 

S 1301365-029 12AS012 (187-230) 0.3 50.0 33,0 17,0 0.1 Loam 0.20 2 3 2747.3 

S1301365-030 12AS013 (0-16) 4.4 <0.1 28,0 720 0.1 Clay 0.14 3 6 786.8 

S 1301365-031 12AS013 (16-52) 1.6 <0.1 39.0 61 .0 0.1 Clay 020 3 6 15249 

S1301365-032 12AS013 (52-102) 0.9 <0.1 390 61.0 0.1 Clay 0.21 3 6 15249 

S1301365-033 12AS013 (102-114) 08 <0.1 27.0 73.0 0.1 Clay 0.18 4 6 7317 

S1301365-034 12AS014 (0-20) 2.5 60 43.0 510 1.7 Silty Clay 0.24 3 6 2190.3 

S1301365-035 12AS014 (20-45) 1.8 60 43.0 51 .0 2.2 Silty Clay 0.25 3 6 2214.8 

S 130 1365-036 12AS014 (45-66) 1.1 4.0 44.0 52,0 0.3 Silty Clay 0.25 3 6 21264 

S1301365-037 12AS014 (66-88) 20 10.0 370 53,0 6.3 Clay 0.23 3 6 2035,1 

81301365-038 12AS014 (88-114) 1.0 6.0 39.0 55.0 2.4 Silty Clay 0.23 3 6 1863.0 

S 130 1 365-039 12AS015 (0-20) 3.7 10.0 39.0 51 0 4.4 Clay 022 3 6 2126.6 

81301365-040 12AS015 (20-54) 24 12.0 32.0 56.0 7.2 Silty Clay 0.21 3 6 1724.8 

S 1301365-041 12AS015 (54-87) 1 7 100 30.0 60.0 5.6 Clay 0.19 3 6 1424.0 

S1301365-042 12AS015 (87-119) 1.0 10.0 31 .0 59.0 6.1 Silty Clay 0.17 2 6 1521 .1 

S1301365-083 12AS015 (119-132) 0.8 20.0 32.0 48.0 15.6 Clay 028 3 6 2475.2 

S 1301365-043 12AS016 (0-11) 2.9 22.0 46.0 32.0 13.9 Clay Loam 0.27 2 4 4073.2 

S 1301365-044 12AS016 (11-40) 1.9 18.0 49,0 330 10.2 Silty Clay LOam 0.32 2 5 3966.4 

S1301365-045 12AS016 (40-71) 1.3 22.0 37.0 41 0 15.5 Clay 0.32 3 6 3097.5 

S 1301365-046 12AS016 (71-120) 1.7 22.0 47.0 31 .0 130 Clay Loam 0.34 3 4 4140.0 

81301365-047 12A8017 (0-13) 3.5 14.0 31 .0 55.0 9.2 Silty Clay 0.17 2 6 1809.0 

S 1301365-048 12AS017 (13-57) 1.9 10.0 230 670 66 Clay 0.19 4 6 976.8 

S 1301365-049 12AS017 (57-&4) 03 16.0 31.0 53.0 6.3 Clay 023 3 6 17531 

S 1301365-050 12AS017 (84-118) 0.6 18.0 24 .0 58 .0 4 5 Silty Clay 0.22 4 6 1197.0 

These Results apply only to the samples tested. 

Reviewed by: V~~~ 
Karen S ecor, Soil Lab Supervisor K -165 
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~pendixK Soil Lab Analysis 

llY1l:: Inter-Mountain Labs, Inc 
1673 Terra Ave , Sheridan, Wyoming, 82801 

lNTUl.· ~O"KT",r'" 1. ,. • .1. 

(307) 672-8945 
Soil Analysis Report 

Alton Coal Development 
463 North 1 00 West, Suite 1 

Cedar City, UT B4721 
Project 10 : Private lease Soils Report 10: 51301365001 

Date Received: 1/2212013 Date Reported: 4/9/2013 
Work Order: S1301365 

Very 
Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M 

lab 10 Semele 10 % % % % % (t.ac. hl1 OOacft.tf. in) s p 

5 1301365-051 12AS017 (118-161) 0.2 16.0 2RO 55.0 85 Silty Clay 0.23 3 6 168/.5 

S 1301365-052 12AS019 (0-12) 5.5 16.0 41 .0 43.0 2.3 Silty Clay 0.21 3 6 2468.1 

81301365-053 12AS019 (12-32) 5.8 12.0 41.0 47.0 0.2 Silty Clay 0.19 3 6 2183.6 

S 1301365-054 12ASO 1 9 (32-72) 3.9 10.0 46.0 440 0.1 Silty Clay 0.24 3 6 25816 

S1301365-055 12ASO 19 (72-100) 1.1 24.0 35.0 41.0 19.1 Clay 0.33 3 6 3191 .9 

S 1301365-056 12AS019 (100-147) 04 46.0 35.0 19.0 10.5 Loam 028 2 3 3685.5 

S1301365-057 12AS019 (147-196) 2.8 440 41.0 15.0 11 .5 Loam 0.28 2 3 4462.5 

8 1301365-058 12AS019 (196-240) 0.2 52 .0 33.0 15.0 11.1 Sandy Loam 0.27 2 2 3748.5 

S 1301365-059 12AS023 (0-18) 0.3 500 25.0 25,0 5.9 Sandy Clay Loam 0.23 3 4 2317,5 

S 130 1 365-060 12A8023 (18-47) 2.9 51 .0 25.0 24.0 2.0 Sandy Clay Loam 014 2 4 20520 

S1301365-061 12AS023 (47-78) 3.0 64.0 18.0 18.0 10.7 Sandy Loam 011 2 2 23534 

S 1301 365-062 12AS023 (78.120) 1.9 60.0 26.0 14.0 0.1 Sandy Loam 012 2 2 2244.6 

S 1301365-063 12AS023 (120-180) 07 840 8.0 80 10,6 Loamy Sand 0.09 2 2 1711 .2 

S 130 1365-064 12AS023 (180-230) 0.2 80.0 14.0 6.0 6.8 Loamy Sand 0,11 2 2 19552 

S 1301365-065 12AS025 (0-12) 6.4 22,0 56.0 22.0 7.5 Silty Loam 0.19 2 3 4953.0 

S 130 1365-066 12AS025 (12-30) 3.8 16.0 41 .0 43.0 8.1 Silty Clay 025 3 6 2798.7 

S 130 1365-067 12AS025 (30-70) 0.7 12.0 56.0 32.0 6.9 Silty Clay Loam 0.38 2 5 4277.2 

S1301365-068 12AS025 (70-101) 05 32.0 49.0 190 27.3 Loam 051 2 3 6180.3 

81301365-069 12AS025 (101-123} 02 38.0 46.0 16.0 13.8 Loam 0.41 2 3 5023.2 

S1301365-070 12AS025 (123-156) 0.7 20.0 44.0 36.0 13.3 Clay loam 0.33 3 4 3667.2 

81301365-071 12AS025 (156-186) 0.2 58.0 26.0 16.0 162 Sandy loam 025 2 2 3544.8 

S 1301365-072 12AS025 (186-204) 0.1 60.0 32.0 8.0 170 Sandy Loam 0.34 2 2 4508.0 

S1301365-073 12AS026 (3-20) 7.0 20.0 39.0 410 77 Clay 0.20 3 6 2755.3 

S 1301365·074 12AS026 (20-65) 1 9 20.0 47.0 33.0 3. 9 Clay Loam 028 3 4 3410,3 

S1301365-075 12AS026 (65-104) 2,0 30.0 31.0 390 6,4 Clay Loam 017 2 4 22814 

S 130 1365-076 12AS026 (104-144) 23 10.0 41 .0 49.0 2.2 Silty Clay 024 3 6 2203.2 

These Results apply only to the samples tested. 

Reviewed by: ~~~~~-= 
Karen Secor, Soil Lab Supervisor i< 166 
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Project 10: Private Lease Soils 

Date Received, 1/22/2013 

Organic 
Matter Sand Silt Clay 

LablD Sample 10 % % % % 

81301365-077 12AS026 (144-202) 1.2 20,0 37.0 43.0 

S1301365-078 12AS030'(O-15) 2,5 12.0 35.0 53.0 

S1301365-079 12AS'030'(15-30) 1.9 16.0 30,0 54.0 

S 130'1365·080 12AS030 (30-42) 1.8 14.0 32.0 54.0 

51301365-081 12AS030 (42-67) 1.9 10.0 36.0 54.0 

S1301365-082 12AS030 (67-95) 1.9 10.0 34.0 56.0 

These Resul ts apply only to the samples tested 

Reviewed by: ~ sIt.dfJAr-
Karenecor: So¥UIbSupervisor 

Soil Analysis Report 
Alton Coal Development 

463 North 100 West, Suite 1 
Cedar City, UT 84721 

Very 
Fine 
Sand Texture K-factor 

% (tac,h/100acfttfin) 

15.5 
7.9 
119 
10.0 

6.2 
6.2 

Clay 
Clay 

Clay 

Clay 

Clay 
S Ity Clay 

K -167 
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0.32 
0.22 

0.23 
0,26 

0.26 
0.21 

Soil Lab Analysis 
Inter-Mountain Labs, Inc 

1673 Terra Ave, Sheridan. Wyoming. 82801 

(307) 672-8945 

Report ID: S1301365001 
Date Reported: 419/2013 

Work Order: S1301365 

Structure Permeability M 

s P 
3 6 2992.5 
3 6 2016.3 

3 6 1927.4 

4 6 1932.0 
4 6 1941 .2 
3 6 176B.8 



Soil La~An~Jx;s~ Inter- oun nabs, Inc 

IMn ..... ,MOuM .-.. f,.. L,".~ 

1673 Terra Ave. Sheridan. Wyoming, 82801 

(307) 672·8945 
Soil Analysis Report 

Alton Coal Development 
463 North 1 00 West, Suite 1 

Cedar City, UT 84721 
Project 10: Private l ease Soils ReportlD: 81301363001 
Date Received: 112212013 Date Reported: 4/9/2013 

Work Order: 81301363 

Very 
Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M 

Lab 10 Samele 10 % % '"In % % ( ac.h/100acft.tf.in) s p 

S1301363-001 12AS018 (0-22) 5.6 26.0 38.0 36.0 9.4 Clay Loam 018 3 4 3033.6 
S 130 1363·D02 12AS018 (22-68) 1.9 26.0 42.0 32.0 7.3 Clay Loam 0.28 3 4 3352.4 
81301363-003 12AS018 (68-115) 1.3 8.0 48.0 44.0 4.0 Silty Clay 031 3 6 2912.0 
S 130 1363-004 12AS018 (115-148) 1 2 18.0 42.0 400 12.3 Si lty Clay 0.34 3 6 32580 
S 1301363-005 12AS018 (148-244) 05 60.0 28.0 12.0 17.2 Sandy Loam 0.28 2 2 3977.6 
S1301363-006 12AS020 (0-13) 74 20.0 49.0 31.0 3.3 Clay Loam 0.13 2 4 3608.7 
S 130 1363-007 12AS020 (13-30) 4.2 12.0 510 37.0 2.1 Silty Clay Loam 0.25 3 5 3345.3 
S 130 1363-008 12AS020 (30-80) 28 10.0 50.0 40.0 1 8 Silty Clay 0.29 3 6 3108.0 
S1301363-009 12AS020 (80-11) 09 8.0 51.0 41 .0 2.4 Silty Clay 030 2 6 3150.6 
81301363-010 12A8020 (111-140) 1 2 10.0 54.0 360 5.2 Silty Clay Loam 0 .32 2 5 3788.8 
S1301363-011 12AS020 (140-175) 1 1 10.0 64.0 26.0 4.8 Silty Loam 0.42 3 3 50912 
81301363-012 12AS021 (O-g) 5.1 24.0 41.0 350 10.9 Clay Loam 0.21 3 4 3373.5 
S 1301363-013 12AS021 (9-32) 3.9 22.0 45.0 330 10.7 Clay Loam 0.26 3 4 3731 .9 
S1301363-014 12AS021 (32-65) 2.7 22.0 46.0 32.0 83 Clay Loam 0.29 3 4 3692.4 
81301363-015 12AS021 (65-95) 0.7 320 56.0 12.0 15.5 Silty Loam 054 3 3 62920 
S1301363-016 12AS021 (95-150) 1.1 52.0 36.0 12.0 9.6 Sandy Loam 0.27 2 2 4012,8 
81301363-017 12AS021 (150-202) 0.9 82.0 15.0 3.0 18.3 Loamy Sand 0.21 2 2 3230.1 
S1301363-018 12AS021 (202-230) 0.4 82.0 16.0 2.0 12.5 Loamy Sand 0.18 2 2 2793.0 
81 301363-019 12A8022 (Q..12) 0.7 84.0 14.0 2.0 12.5 Loamy Sand 019 3 2 2597.0 
81301363-020 12AS022 (12-50) 0.3 90.0 8.0 2.0 8.5 Sand 0.09 3 1 1617.0 
81301363-021 12AS022 (50-87) 0.4 86.0 12.0 2.0 6.9 8and 0.08 2 1852.2 
S1301363-022 12AS022 (87-126) 0.3 90.0 9.0 1.0 4.9 Sand 0.04 2 1 1376.1 
S 130 1363-023 12AS022 (126-160) 1.0 82.0 15.0 3.0 9.9 Loamy Sand 0.17 3 2 24153 
S 130 1363-024 12A8022 (160-210) 05 84.0 14.0 2.0 11 3 Loamy Sand 015 2 2 24794 
81301363-025 12AS022 (210-232) 2.5 80.0 16.0 4.0 17.2 Loamy Sand 015 2 3187.2 

These Results apply only to the samples tested. 

Reviewed by: ~A:M-~ 
Karen Secor, Soil Lab Supervisor 

I<' 168 
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Soil Lab Analysis 
Inter-Mountain Labs, Inc 

1673 Terra Ave, Sheridan, Wyoming. 82801 

(307) 672-8945 
Soil Analysis Report 

Alton Coal Development 
463 North 100 West, Suite 1 

Cedar City , UT 84721 
Project 10: Private Lease Soils Report ID: S1301363001 
Date Received: 1/22/2013 Date Reported: 4/912013 

Work Order: S 1301363 
Very 

Orgatlic Fine 
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M 

LablD Samele ID % % % % % (t.ac.h/100acfttfin) s p 

S 1301363-026 12AS024 (O~ 18) 0.3 74.0 20.0 6.0 2.2 Sandy Loam 0.16 3 2 2086.8 
S 130 1363-027 12AS024 (18-84) 0.3 800 180 2.0 6.4 Loamy Sand 0.18 3 2 23912 
S1301363-028 12A8024 (84-136) 0,3 88.0 10.0 2.0 9.5 Sand 0.12 3 1 1911.0 
81301363-029 12AS024 (136-186) 1.3 84.0 14.0 2.0 8.3 Loamy Sand 0.15 3 2 2185.4 
81301363-030 12A8024 (186-233) 0.4 88.0 11 .0 1.0 8.8 Sand 0.09 2 1960.2 
S1301363-031 12AS027 (0-20) 5.5 24.0 36.0 40.0 13.6 Clay 020 2 6 2976.0 
S1301363-032 12AS027 (20-52) 5.0 24.0 40.0 36.0 10.0 Clay Loam 0.17 2 4 3200.0 
S1301363-033 12A8027 (52-100) 3.6 26.0 36.0 38.0 7.4 Clay Loam 0.20 3 4 2690.8 
81301363-034 12AS027 (100-116) 2.1 340 300 36.0 12.0 Clay Loam 0.23 3 4 2688.0 
S1301363-035 12AS027 (116-156) 1.7 12.0 50.0 38.0 5.7 Silty Clay Loam 0.28 2 5 3453.4 
51301363-036 12AS027 (156-170) 1.2 6.0 54.0 40.0 2.5 Silty Clay 0.31 2 6 3390.0 
S1301363-037 12AS028 (0-12) 5.9 18.0 38.0 44.0 5.8 Clay 0.20 3 6 2452.8 

$1301363-038 12AS028 (12-25) 4.0 18.0 43.0 39.0 7,9 Silty Clay Loam 0.24 3 5 3104.9 
S1301363-039 12AS028 (25~8) 1.6 10.0 46.0 44.0 4.8 Silty Clay 0.30 3 6 2844.8 
81301363-040 12AS028 (68-103) 0.4 52.0 36.0 120 17.2 Sandy Loam 0.38 3 2 4681.6 
S1301363-041 12AS028 (103-128) 1.0 12.0 56.0 32,0 6.3 Silty Clay Loam OAO 3 5 4236.4 
S1301363-042 12AS028 (128-157) 1.4 12.0 46.0 42.0 2.4 Silty Clay 0.26 2 6 2807.2 
S 1301363-043 12AS028 (157-173) 0.9 48.0 40.0 12.0 11 .7 Loam 0.34 2 3 4549.6 
S 1301363-044 12A8029 (0-14) 5.0 46.0 24.0 30.0 27.5 Sandy Clay Loam 0.19 2 4 3605.0 
S1301363·045 12AS029 (14-36) 2.4 32.0 30.0 38.0 7.1 Clay Loam 0.19 3 4 2300.2 
S 1301363-046 12AS029 (36-58) 2.1 12.0 40.0 48.0 0.1 Silty Clay 0.23 3 6 2085.2 
S 1301363-047 12AS029 (58-86) 5.1 2.0 40.0 58.0 0.1 Clay 0.14 2 6 1684.2 
51301363-048 12AS029 (86-118) 1 6 8.0 34.0 58.0 3.3 Silty Clay 0.17 2 6 1566,6 
81301363-049 12AS029 (118-173) 1.0 6.0 56.0 38.0 0.7 Silty Clay Loam 0.34 3 5 3515.4 
S 130 1363-050 12AS029 (173-232) 1.1 8.0 40.0 52.0 4.1 Silty Clay 0.22 2 6 2116.8 
81301363-051 12AS029 (232-244) 1.1 44.0 24.0 32.0 31 Clay Loam 0.15 2 4 1842.8 

These Results apply only to the samples tested. 

Reviewed by: ~Aco.VA-
Karen eCO;::Soil Lab Supervisor K -169 
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Project 10: Private Lease Soils 
Date Received: 4/11/2013 

Organic 
Matter Sand Silt Clay 

LablD Sample ID ~~ % % % 
S1304177-001 DP-17 (0-20) 2.9 28.0 34.0 38.0 
81304177-002 DP-17 (20-32) 2.3 30.0 29.0 41 0 
S1304177-003 DP-17 (32-54) 2.0 28.0 28.0 44.0 
S1304177-004 DP-17 (54-122) 2.3 220 32.0 46.0 
S1304177-005 DP-17 (122-170) 1.9 16.0 34.0 50.0 
S1304177-006 DP-29 (0-24) 5.2 20.0 38.0 42.0 
S 1304177 -007 DP-29 (24-52) 4.1 18.0 38.0 44.0 
81304177-008 DP-29 (52-72) 1.4 50.0 32.0 18.0 
81304177-009 DP-29 (72-97) 2.4 10.0 46.0 44.0 
S1304177 -010 DP-29 (97-155) 1.3 40 520 44.0 
81 304177-011 DP-29 (155-210) 1.2 10.0 44.0 460 
S1304177-012 DP-29 (210-266) 1.0 14.0 400 46.0 
S1304177-013 DP-29 (266-345) 1.5 60 44.0 500 
S1304177 -014 DP-29 (345-365) 1.0 175 37.5 450 

These Resu lts apply DIl ly to the samples tested. 

Reviewed by: 
Karen Secor, Soil Lab Supervisor 

Soil Analysis Report 
Alton Coal Development 

463 North 100 West, Suite 1 
Cedar City, UT 84721 

Very 
Fine 
Sand Texture K-factor 

% (lac,h/1 OOact!. ttin) 

11 .1 Clay loam 0.15 
108 Clay 0.22 
117 Clay 0.21 
10.0 Clay 0.21 
4.7 Clay 0.23 
33 Clay 0.18 
6.0 Clay 0.23 

10.4 Loam 027 
o 1 Silty Clay 0.26 
0.1 Silty Clay 031 
6.7 Silty Clay 0.30 
3.3 Silty Clay 0.30 
2.5 Silty Clay 0.29 

13.2 Clay 034 

t< 170 
P of 1 

Structure 
s 

1 
2 
2 
2 
3 
2 
3 
3 
3 
3 
3 
4 
4 
4 

SO'I' Lab Analysis 
nfer-Mo'untGlin Labs, Inc 

1673 Terra Ave, Sheridan, Wyoming. 82801 

(307) 672-8945 

Report 10: S1304177001 
Date Reported: 5/31/2013 

Work Order: S1304177 

Permeablltty M 
p 

4 27962 
6 2348.2 
6 2223.2 
6 22680 
6 1935.0 
6 2395.4 
6 2464.0 
3 34768 
6 2581.6 
6 2917.6 
6 2737.8 
6 2338.2 
6 2325.0 
6 2788.5 



Project 10: Private Lease Soils 
Date Received: 4/11/2013 

Organic 
Matter Sand Silt Clay 

Lab 10 Samelem % % % % 

S1304178-001 DP-16 (0-1 8) 2.9 36.0 28.0 36.0 
S1304178-002 DP-16 (18-43) 1.8 24.0 32.0 440 
S 1304178-003 DP-16 (43-70) 2.1 18.0 36.0 46.0 
S1304178-004 DP-16 (70-102) 2.9 22.0 30.0 480 
S 1304178-005 DP-28 (0-14) 3.6 20.0 34.0 46.0 
S 1304178-006 DP-28 (14-38) 2.3 10.0 38.0 520 
S 1304178-007 DP-28 (38-62) 1.7 10.0 35.0 55.0 
S 1304178-008 DP-28 (62-100) 2.0 20.0 44.0 360 
S1304178-009 DP-28 (100-120) 23 120 44.0 440 
S1304178-010 DP-28 (120-140) 1 7 140 34.0 520 
S1304178-011 DP-04 (0-20) 27 30.0 42.0 28.0 
S1304178-012 DP-04 (20-46) 2.3 30.0 38.0 32.0 
S1304178-013 DP-04 (46-90) 2.4 36.0 32.0 320 
S1304178-014 DP-04 (90-153) 2.3 38.0 34.0 280 
S1304178-015 DP-04 (153-232) 0.9 66.0 24.0 10.0 
S1304178-016 DP-05 (0-35) 2.6 20.0 42.0 38.0 
S1304178-017 DP-05 (35-70) 2.5 18.0 39.0 430 
S1304178-018 DP-05 (70-162) 1.8 16.0 39.0 45.0 

These Resu lts app ly only 10 the samples tested 

Reviewed by: ~ a..... ~~ 
KaresecO;:SOILabSUP€fViSor 

Soil Analysis Report 
Alton Coal Development 

463 North 100 West, Suite 1 
Cedar City, UT 84721 

Very 
Fine 
Sand Texture K-factor 

% (t.ac.h/100acft. tf.ln) 

18.2 Clay Loam 
13.4 Clay 
9.0 Clay 

14.4 Clay 
10.3 Clay 

5.0 Clay 
5.8 Silty Clay 

10 6 Clay Loam 
1 1 Silty Clay 
4.6 Clay 
6.6 Clay Loam 

10.3 Clay Loam 
12.3 Clay Loam 
8.0 Clay Loam 

11.0 Sandy Loam 
8.4 Clay Loam 
9.5 Clay 
9.1 Clay 

K -171 
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0.20 
0.24 
0.23 
0.21 
0.20 
0.20 
0.22 
0.29 
0.26 
0.22 
0.24 
0.23 
0.21 
0.21 
0.17 
0.22 
0.27 
0.28 

Soil La~Ana~sis 
nter- ount in Labs Inc 

1673 Terra Ave, Sheridan, Wyoming, 82801 

(307) 672-8945 

Report 10: S1304178001 
Date Reported: 5/29/2013 

Work Order: S1304178 

Structure Permeability M 
s p 

2 4 29568 
2 6 2542.4 
2 6 2430.0 
2 6 2308.8 
2 6 2392.2 
2 6 2064.0 
3 6 18360 
3 4 34944 
3 6 2525.6 
3 6 1852.8 
2 4 3499.2 
2 4 3284.4 
2 4 3012.4 
2 4 3024.0 

2 3150.0 
2 4 3124.8 
3 6 2764.5 
3 6 26455 



S~i l Lab Analrrsis 
nter-Mounta n Labs, Inc 

1673 Terra Ave , Sheridan, Wyoming, 82801 

(307) 672-B945 
Soil Analysis Report 

Alton Coal Development 

463 North 100 West, Suite 1 

Cedar City, UT 84721 

Project 10: Private Lease Soils Report ID: S1307417001 

Date Received: 7/30/2013 Date Reported: 10/15/2013 
Work Order: S1307417 

Very 
Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Struclure Permeability M 

Lab 10 Sam~le 10 % % % % % (Lac. h/1 OOacftlf.in) s p 

S1307417-001 12AS009 (232-230) 1.0 60.0 30.0 10.0 27 Sandy Loam 0.15 1 2 2943.0 
S1307417 -002 12AS009 (320-366) 1.2 56.0 324 11 6 73 Sandy Loam 0.22 2 2 35095 
S1307417-003 12A8009 (366-514) 1.1 66.0 260 8.0 75 Sandy Loam 0.16 2 30820 
81307417-004 12AS018 (244-318) 0.2 BO.O 14 ° 6.0 6.5 Loamy 8and 0.08 2 1927.0 
81307417-006 12A8018 (31B-388) 2.2 <0.1 530 47 .0 0.1 Silty Clay 0.28 3 6 2814.3 
81307417-007 12A8018 (406-572) 14 28.0 510 21 .0 2.0 Silty Loam 0.30 2 3 4187.0 
S1307417-008 12AS018 (572-640) 3.0 14.0 54.0 32.0 39 Silty Clay Loam 0.32 3 5 3937.2 
81307417-009 12AS018 (640-732) 1 8 16.0 44.0 400 0.1 Silty Clay 0.28 3 6 2646.0 
81307417-010 12A8020 (175-300) 1.1 38.0 40.0 22.0 22 Loam 0.23 2 3 3291.6 
S1307417-011 12A8020 (300-488) 1.0 56.0 30,0 14.0 59 Sandy Loam 0.23 3 2 3087.4 
81307417-012 12AS020 (488-600) 1.1 32.0 48.0 20.0 102 Loam 038 3 3 46560 
81307417-013 12AS021 (260-374) 1.9 <0.1 59.0 41 .0 0.1 Silty Clay 037 4 6 3486.9 
S1307417-014 12AS021 (374-448) 1.4 73.0 210 6.0 4.7 Sandy Loam 0.14 2 2 2415.8 
81307417-015 12A8021 (448-524) 15 75.0 19.0 6.0 01 8andy Loam 0.09 2 2 1795.4 
81307417-016 12A8021 (524-570) 2.3 31.0 52.0 17.0 95 Silty Loam 0.38 3 3 5104.5 
81307417-017 12AS021 (570-660) 2.6 37.0 37.0 26.0 3.3 Loam 0.21 3 3 2982.2 
81307417-018 12A8021 (660-742) 1.2 73.0 17.0 10.0 59 Sandy Loam 0.11 2 2 20610 
S1307417-019 12A8021 (742-853) 0.8 81.0 13 ° 6.0 2.5 Loamy Sand 0.07 2 2 1457.0 
81307417-020 12AS024 (243-305) OJ 80.0 12.0 8.0 7.0 Loamy Sand 013 3 2 1748.0 
S1307417-021 12AS027 (170-305) 1.7 <01 520 48.0 01 Silty Clay 0,32 4 6 2709.2 
S1307417-022 12AS027 (305-427) 1 5 12.0 39.0 49.0 01 Clay 0.27 4 6 19941 
S 1307417-023 12AS027 (427-560) 1.4 4.0 37 .0 59.0 0.1 8ilty Clay 0.20 3 6 1521 .1 
S1307417-024 12AS027 (560-625) 0.9 46.0 32.0 22.0 8.3 Loam 026 3 3 3143.4 
S1307417-025 12AS027 (625-792) 0.6 64.0 26.0 100 7.2 Sandy Loam 0.19 2 2 29880 
81307417-026 12AS028 (173-235) 0.6 50.0 38_0 12_0 102 Loam 0.29 1 3 42416 
S1307417-027 12AS028 (235-275) 1.0 72.0 18.0 10.0 7.4 Sandy Loam 0.10 1 2 22860 
S1307417-028 12AS028 (275-325) 3.3 72.0 20.0 8.0 7.0 Sandy Loam 0.11 2 2 24840 

These Results apply only to the samples tested. 

Reviewed by: ~£:QJ&u£}-
Karen Secor, Soil Lab Supervisor 

I<' 172 
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S9il La~An~JXrs~ nter- oun nabs, Inc 
1673 Terra Ave, Sheridan, Wyoming, 82801 

(307) 672-8945 
Soil Analysis Report 

Alton Coal Development 
463 North 100 West, Suite 1 

Cedar City, UT 84721 
Project ID: Private Lease Soils ReportlD: 81307417001 
Date Received: 7/30/2013 Date Reported: 10/15/2013 

Work Order: 81307417 
Very 

Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M 

LablD Samele ID % % % % % (t.ac.h/100acft.tf.in) s p 

51307417-029 12AS028 (325-460) 3.3 280 46.0 26.0 5.6 Loam 0.25 3 3 3818.4 
S1307417·030 12AS028 (460-610) 1.7 54.0 32.0 14.0 4.9 Sandy Loam 0.22 3 2 3173.4 
51307417-031 12AS029 (244-334) 1.1 620 24.0 14.0 1.9 Sandy Loam 0.13 2 2 2227.4 
S1307417·032 12AS029 (334-500) 0.6 4.0 40.0 56.0 0.1 Clay 0.20 2 6 1764.4 
S 1307417-033 12AS029 (500-610) 0.6 64.0 16.0 20.0 59.6 Sandy Clay Loam 0.55 3 4 6048.0 
S1307417-034 DP-12 (0-28) 1 5 58.0 25.0 17.0 11.1 Sandy Loam 0.15 1 2 2996.3 
51307417-035 DP-12 (28-62) 4.6 50.0 35.0 150 2.4 Loam 0.12 3 3179.0 
51307417-036 DP-12 (62-126) 1.6 66.0 12.0 22.0 23.9 Sandy Clay Loam 0.21 2 4 2800.2 

S1307417-037 DP-12 (126-183) 0.8 52.0 26.0 22.0 0.1 Sandy Clay Loam 0.20 3 4 2035.8 
81307417-038 DP-12 (183-244) 0.1 50.0 28.0 22.0 18.4 Loam 0.35 4 3 3619.2 
S1307417-039 DP-21 (140-188) 09 11.0 41.0 480 0.9 Silty Clay 0.29 4 6 2178.8 
51307417-040 DP-21 (188-260) 27 11.0 400 490 2.2 Silty Clay 0.26 4 6 2152.2 
S1307417-041 DP-21 (260-360) 2.2 7.0 39.0 54.0 0.1 Clay 0.25 4 6 1798.6 
S1307417-042 DP-22 (120-180) 1.9 <0.1 39.0 61.0 0.1 Clay 0.23 4 6 1524.9 
S1307417-043 DP-22 (180-240) 1 6 5.0 39,0 56.0 0,6 Silty Clay 0.25 4 6 1742.4 
S1307417-044 DP-24 (22-40) 1.2 15.0 41.0 440 34 Silty Clay 0.28 3 6 2486.4 
S1307417-045 DP-24 (40-65) 4.4 150 39.0 46.0 4.9 Clay 0.22 3 6 2370,6 
S1307417-046 DP-24 (65-126) 3.5 13.0 39.0 480 3.0 Clay 0.22 3 6 2184.0 
S1307417-047 DP-24 (126-244) 3.6 15.0 35.0 50,0 6.7 Clay 0.25 4 6 2085.0 

S1307417-048 DP-26 (0-15) 2.3 15.0 43.0 42.0 3,9 Silty Clay 0.28 3 6 27202 
51307417 -049 DP-26 (15-32) 4.9 9.0 47.0 44.0 09 Silty Clay 0.23 3 6 2682.4 
S1307417-050 DP-26 (32-59) 4.4 3.0 49.0 48,0 0,1 Silty Clay 0.20 2 6 2553,2 
S1307417-051 DP-26 (59-90) 2,0 1.0 51,0 48.0 0,1 Silty Clay 0.24 2 6 2657.2 
S1307417-052 DP-26 (90-148) 1,7 <0.1 64,0 36.0 0.1 Silty Clay Loam 0.33 2 5 4102.4 
81307417-053 DP-26 (148-230) 1 2 35,0 45.0 20,0 6.8 Loam 0.30 2 3 4144,0 
S1307417-054 DP-26 (230-294) 0.5 55.0 31,0 14,0 15.2 Sandy Loam 0.25 2 3973,2 
81307417-055 DP-26 (294-350) 0.5 69,0 23.0 8.0 iDA Sandy Loam 0.20 2 2 3072.8 
These Results apply only to the samples tested 

Reviewed by: ~b~~ 
Karen Secor, Soil Lab Supervisor 

K - 173 
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Soil Lab Analysis 
Inter-Mountain Labs, Inc 

1673 Terra Ave, Sheridan. Wyoming. 82801 

(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 ID: 81307425001 
Date Received: 7/30/2013 Date Reported: 10/15/2013 

Work Order: 81307425 

Very 
Organic Fine 
Matter Sand 8ilt Clay Sand Texture K-faetor Structure Permeabil ity M 

Lab 10 Sam~le 10 % % % % %. (lo ae.h/1 OOacft. tun) s p 

S1307425-001 12AS009 (514-610) 12 35.0 50.0 15.0 16,5 Silty Loam 0.43 2 3 5652.5 
S1307425-002 12AS018 (388-406) 0.9 73.8 150 11 .3 68 Sandy Loam 0.11 2 2 1933.7 
S1307425-003 DP-21 (0-33) 4 .0 23.8 375 38.8 65 Clay Loam 0.16 2 4 2692.8 
81307425-004 DP-21 (33-140) 2.6 26.3 35.0 38.8 12.5 Clay Loam 020 2 4 29070 
81307425-005 DP-22 (0-28) 33 7.5 40,0 52.5 01 Silty Clay 0.2 1 3 6 19048 
S 1307425-006 DP-22 (28-50) 2.2 8.8 33.8 57.5 1.5 Silty Clay 0.19 3 6 1500.3 
S 1307425-007 DP-22 (50-120) 1.8 2.5 50.0 47.5 0.1 Silty Clay 0.28 3 6 2630.3 
S1307425-008 DP-25 (0-16) 62 18.8 41 .3 400 5.7 Silty Clay 0.21 3 6 2820.0 
S 1307425-009 DP-25 (16-28) 4.0 15.0 41.3 43.8 2.5 Silty Clay 0.23 3 6 2461.6 
81307425-010 DP-25 (28-54) 3.3 11 .3 41.3 47.5 1.6 Silty Clay 0.23 3 6 2252.3 
S1307425-011 DP-25 (54-75) 3.7 18.8 38.8 42.5 0.1 Clay 0.22 3 6 2236.8 
S1307425-012 DP-25 (75-144) 2.0 36.3 31 ,3 32.5 3.2 Clay Loam 0.17 2 4 2328.8 
S1307425-013 DP-25 (144-208) 1.0 72.5 15.0 12.5 4.0 8andy Loam 008 2 2 16625 
S1307425-014 DP-27 (0-22) 5.3 138 43.8 42.5 2.2 Silty Clay 022 3 6 26450 
S1307425·015 DP-27 (22-40) 39 3.8 47.5 48.8 0.1 Silty Clay 0.20 2 6 2437.1 
S1307425-016 DP-27 (40-80) 4.1 8.8 46.3 45.0 1.3 Sflty Clay 0.24 3 6 2618.0 
S1307425-017 DP-27 (80-152) 24 <0.1 52.5 47.5 0.1 Silty Clay 028 3 6 2761 .5 
81307425-018 DP-27 (152-224) 1.1 6.3 58.8 35.0 0.1 Silty Clay Loam 033 2 5 38285 
81307425-019 DP-27 (224-310) 1.2 6.3 61.3 32.5 01 Silty Clay Loam 035 2 5 4144.5 
81307425-020 DP-27 (310-350) 1.6 32.5 35.0 32.5 7 1 Clay Loam 0.25 3 4 2841.8 
81307425-021 DP-27 (350-396) 1.2 46.3 31.3 22.5 48 Loam 019 2 3 27978 
S 1307425-022 DP-27 (396-488) 1.6 7.5 25.0 67,5 2.6 Clay 019 4 6 897.0 

These Results apply only to the samples tested 

Rev;ewed by: ~GG----
Karen ec~ervisor 

t< 174 
Pi 311 



~endiXK 
"IIYI~ 
l",l~Jt-MOUH'f.1'" L •• ~ 

Project ID: Private Lease Soils 

Date Received: 12/2/2013 

Organic 
Matter Sand Silt Clay 

Lab 10 SamelelD % % % % 

S1312084-001 12AS019A(0-22) 3.6 10.0 43.8 463 
81312084-002 12AS019 (22-43) 1.1 88 38.8 52.5 
81312084-003 12AS019A( 43-67) 1.0 6.3 43.8 50.0 
S 1312084-004 12AS019A(67-154) 0.6 37.0 42.0 21 .0 
51312084-005 12AS019A(154-242) 04 63.0 28.0 90 
S1312084-006 12AS019A(242-363) 12 58.0 31 .0 11.0 
S1312084-007 12AS019A(363-408) 2.6 18.0 43.0 39.0 
S 1312084-008 12AS019A(408-548) 1.0 38.0 42.0 200 
S1312084-009 12AS019A(548-610) 1.1 59.0 32.0 9.0 
S1312084-010 12AS019A(61 0-81 0) 2.9 26.0 40.0 34.0 
81312084-011 12AS019A(810-852) 0.5 86.0 9.0 50 
81312084-012 13AS01(0-18) 6.0 240 35.0 41 .0 
51312084-013 13AS01 (18-45) 2.3 240 33.0 43.0 
81312084-014 13AS01 (45-106) 1.4 240 37.0 39.0 
S1312084-015 13AS01 (106-180) 0.5 390 40.0 21 .0 
51312084-016 13AS01 (180-213) 0.4 70.0 20.0 100 
S1312084-017 13AS01 (213-320) 0.9 360 24.0 40.0 
S1312084-018 13AS01 (320-475) 0.6 44.0 32.0 24.0 
S1312084-019 13A502(O-10) 2.4 38.0 31 .0 31 .0 
81312084-020 13AS02(10-42) 1.8 32.0 36.0 32.0 
51312084-021 13AS02(42-76) 1.9 34.0 32.0 34.0 
S1312084-022 13AS03(0-18) 2.6 36.0 31 .0 33.0 
51312084-023 13AS03( 18-44) 1.6 36.0 30.0 34.0 
S1312084-024 13AS03( 44-66) 1.4 38.0 26.0 36.0 
81312084-025 13AS03(66-135) 1.3 38.0 27.0 35.0 

These Res ults apply only to tt1e samples tested 

Reviewed by: 

Karen Secor, Soil Lab Supervisor 

Soil Analysis Report 

Alton Coal Development 

463 North 100 West, Suite 1 

Cedar City, UT 84721 

Very 
Fine 
Sand Texture K-factor 

% (t. ac.h1100acfUf in) 

0.1 
2.7 
0.3 

26.5 
34.6 
263 
13.2 
29.0 
34.5 
21 .3 
28.2 
17.9 
19.6 
19.1 
250 
11 .5 
32.2 
34.5 
25.7 
22 .7 
28.9 
27.2 
25.1 
27.5 
25.3 

Silty Clay 
Clay 

Silty Clay 
Loam 

Sandy Loam 
Sandy Loam 

Silty Cray Loam 
Loam 

Sandy Loam 
Clay Loam 

Loamy Sand 
Clay 
Clay 

Clay Loam 
Loam 

Sandy Loam 
Clay 
Loam 

Clay Loam 
Clay Loam 
Clay Loam 
Clay Loam 
Clay Loam 
Clay Loam 
Clay Loam 
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0.20 
021 
0.22 
0.40 
0.41 
0.32 
0.29 
0.44 
0.41 
0.30 
0.21 
0.20 
0.26 
0.26 
0.38 
0.15 
0.32 
0040 
0.28 
0.33 
0.33 
0.30 
031 
030 
0.30 

Soil Lab Analysis 
Inter-Mountain Labs, Inc 

1673 Terra Ave, Sheridan, Wyoming, 82801 

(307) 672-8945 

ReportlD: S1312084001 

Date Reported: 41312014 
Work Order: S 1312084 

Structure Permeability M 
s p 

2 6 2357.4 
2 6 1971 .3 
2 6 2205.0 
1 3 5411.5 
1 2 5696.6 
1 2 5099.7 
3 5 3428.2 
2 3 5680.0 

2 60515 
3 4 4045.8 
1 2 3534.0 
2 6 3121 1 
2 6 2998.2 
2 4 3422.1 
1 3 51350 

2 2835.0 
2 6 3372.0 
2 3 5054.0 
2 4 3912.3 
3 4 39916 
3 4 4019.4 
3 4 38994 
3 4 3636.6 
3 4 34240 
3 4 33995 



Soil Lab Analysis 
Inter-Mountain Labs, Inc 

1673 Terra Ave, Sheridan, Wyoming, 82801 

(307) 672-8945 
Soil Analysis Report 

Alton Coal Development 

463 North 100 West, Suite 1 
Cedar City, UT 84721 

Project 10: Private Lease Soils ReportlD: S1312084001 
Date Received: 12/2/2013 Date Reported: 41312014 

Work Order: S1312084 
Very 

Organic Fine 
Matter Sand Silt Clay Sand Texture K-factor Structure Permeability M 

LablD Samele 10 % % % % % (t.ac.h/1 OOacft tf.in) s p 

S1312084-026 13AS03(135-164) 1.0 38.0 26.0 36.0 263 Clay Loam 0_30 3 4 3347.2 
S1312084-027 13AS04(0-13) 2.7 50.0 270 23.0 255 Sandy Clay Loam 0.28 2 4 4042.5 
S 1312084-028 13AS04(13--40) 2.3 48.0 25.0 27.0 28.6 Sandy Clay Loam 031 3 4 3912 ,8 
S1312084-029 13AS04( 40-90) 1.8 42.0 27.0 31.0 28.7 Clay Loam 032 3 4 3843.3 
S1312084-030 13AS04(90-150) 1 4 40.0 28.0 32.0 28.6 Clay Loam 0.33 3 4 3848.8 
S1312084-031 13AS04(150-210) 1.0 46.0 24.0 30.0 31 .3 Sandy Clay Loam 034 3 4 3871.0 
S 1312084-032 13AS05(0-10) 2.5 34.0 310 35.0 24.9 Clay Loam 0.25 2 4 3633.5 
S1312084-033 13AS05(10-24) 2,4 34.0 28.0 38.0 26.5 Clay Loam 027 3 4 3379.0 
S1312084-034 13AS05(24-49) 24 28.0 33.0 39.0 21.0 Clay Loam 026 3 4 3294.0 
S 1312084-035 13AS05(49-90) 2.8 32.0 29.0 39.0 255 Clay Loam 026 3 4 3324.5 
S1312084-036 13AS05(90-153) 1.7 10.0 37.0 53.0 4.5 Clay 0.23 3 6 1950.5 
S1312084-037 13AS05( 153-242) 1,4 32.0 18.0 50.0 24.2 Clay 0.21 2 6 2110.0 

S1312084-038 13AS05(242-300) 1,4 10.0 37.0 53.0 5.3 Clay 0.24 3 6 1988.1 
S 1312084-039 13AS05(300-394) 1 2 14.0 35.0 51.0 8.4 Clay 0.25 3 6 2126.6 
S 1312084-040 13AS05(394-516) 1.1 400 14.0 46.0 34.7 Clay 0.29 3 6 2629.8 
81312084-041 13AS06(0-13) 4,6 23,0 38.0 39.0 8.5 Clay Loam 0.19 3 4 2836.5 
S1312084-042 13AS06(13-38) 2.7 46.0 12,0 42.0 36.3 Sandy Clay 0.25 3 5 2801,4 

S 1312084-043 13AS06(38---68) 1 7 16.0 37 .0 47.0 8.7 Clay 0.26 3 6 2422.1 

S 1312084-044 13AS06(68-112) 1.8 16.0 33.0 51 0 10.5 Clay 0.24 3 6 2131.5 

81312084-045 13AS06(112-170) 1 4 47.0 4.0 49.0 41.2 Sandy Clay 0.23 3 5 2305.2 

81312084-046 13AS06(170-245) 1.3 18.0 36.0 46.0 6.3 Clay 0.23 2 6 2284.2 
81312084-047 13AS06(245-315) 1.4 48.0 11.0 41.0 41 .5 Sandy Clay 0.29 3 5 3097.5 
S1312084-048 13AS06(315-396) 1.1 120 35.0 53.0 5.6 Clay 0.23 3 6 19082 
S1312084-049 13AS06(396--457) 1.1 56.0 8.0 36.0 50.4 Sandy Clay 0.35 3 5 3737.6 
S1312084-050 13AS06( 457 -579) 1.1 10.0 39.0 51.0 3.8 Clay 0.25 3 6 2097,2 

These Results apply only to the samples tested. 

Reviewed by: ~W~ 
Karen Secor, Soil Lab Supervisor I< 176 
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Project 10: Private Lease Soils 
Date Received: 12/2/2013 

Organic 
Matter Sand Silt Clay 

LablD Sam~le ID % % % % 

S1 312084-051 13AS06(579-632) 1.1 32.0 19.0 49.0 

S 1312084-052 13AS06(632-770) 0.4 82.0 13.0 5.0 
S1312084-053 13AS06(770-838) 0.7 86.0 6.0 8.0 
S 1312084·054 13AS06(838-884 ) 1.0 64.0 21 .0 15.0 
S1312084-055 13AS07(0·19) 3.3 28.0 36.0 36.0 
S1312084·056 13AS07(19-46) 2.6 32.0 23.0 45.0 

S1312084--057 13AS07 (46-67) 1.9 22.0 37.0 41.0 
S1312084-058 13AS07 (67 -183) 1.3 52.0 16.0 32.0 
S 1312084-059 13AS07(183-305) 0.9 760 15.0 9.0 
S 1312084-060 13AS07 (305-427) 0.6 80.0 12.0 8.0 
S 1312084-061 13AS07(427-532) 0.5 78.0 16.0 6.0 
S1312084-062 13AS07(532-656) 1.8 84.0 9.0 7.0 
S1312084-063 13AS07 (656-732) 1.4 26.0 28.0 46.0 
S1312084-064 13AS09(0-14 ) 3.2 140 32.0 54.0 
S1312084-065 13AS09(14-46) 1.4 28.0 23.0 49.0 

These Results apply only to the samples tested 

Reviewed by: 
Karen Secor, Soil Lab Supervisor 

Soil Analysis Report 
Alton Coal Development 

463 North 100 West, Suite 1 
Cedar City, UT 84721 

Very 
Fine 
Sand Texture K-factor 

% (t.ac.hJ100acfUf.in) 

23.1 
3.7 

27.3 
31.8 
12.0 
21 .9 

8.0 
30.5 
14.3 
13.7 
4.2 
21.4 
20.6 
8.0 

24.1 

Clay 
Loamy Sand 
Loamy Sand 
Sandy Loam 
Clay Loam 

Clay 
Clay 

Sandy Clay Loam 
Sandy Loam 
Loamy Sand 
Loamy Sand 
Loamy Sand 

Clay 
Clay 
Clay 

K -177 
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0.22 

0.05 
0.20 
0.34 
0.23 
0.25 
0.28 
0.21 
0.13 
0.14 
0.11 
0.19 
0.28 
o 17 
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Soil Lab Analysis 
Inter-Mountain Labs, Inc 

1673 Terra Ave, Sheridan, Wyoming, 82801 

(307) 672-8945 

Report 10: S1312084001 
Date Reported: 413/2014 

Work Order: S 1312084 

Structure Permeability M 

s p 

2 6 2147.1 
2 1586.5 

2 2 3063.6 
3 2 4488.0 
3 4 3072.0 
3 6 2469.5 
3 6 2655.0 

4 3162.0 
2 2666.3 

2 2 2364.4 
2 2 1898.8 
3 2 2827.2 
3 6 2624.4 
2 6 1840.0 
3 6 2402.1 



~Dendix K Soil Lab Analysis 
'I~IYI~ .!'- Inter-Mountain Labs. Inc 

... 1673 Terra Ave. Sheridan. Wyoming, 82801 
tM'TC.IIIo -'W'OUM'T.&tM\..A.JII;---------------------------------------------"'-----'---'--.-::;-'---

Project 10: Private Lease Soils 
Date Received: 12/6/2013 

Organic 
Matter Sand Silt Clay 

LablD Sample ID % % % % 

81 31 2086-001 DP-7(1 22-165) 3.0 14,0 36.0 50.0 
81312086-002 DP-7(165-200) 2.5 22,0 35.0 43.0 
81312086-003 DP-7(200-244) 0,7 78.0 10.0 12.0 
81312086-004 DP-10(122-172) 26 20.0 32.0 48.0 
81312086-005 DP-10(172-244) 0.6 66.0 22.0 12.0 
S 1312086-006 DP-19(122-225) 0.8 540 32.0 14.0 
81312086-007 DP-19(225-244) 04 82.5 100 75 
81312086-008 13AS08(122-244) 1 7 10.0 42.0 48.0 
S1312086·009 13AS08(244-366) 1.6 16.0 43.0 41.0 
81312086-010 13AS08(366-488) 1 7 6.0 37.0 57.0 

These Results apply only to the samples tested, 

Reviewed by: 
Karen Secor. Soil Lab Supervisor 

Soil Analysis Report 
Alton Coal Development 

463 North 100 West. Suite 1 
Cedar City. UT 84721 

Very 
Fine 
Sand Texture K-factor 

% (t.ac.h/100acft,tUn) 

5.6 Clay 0.19 
4.4 Clay 0,21 
9.6 Sandy Loam 0.06 
5.0 Clay 0.22 
'13.0 Sandy Loam 0.17 
8.5 Sandy Loam 0.20 
120 Loamy 8and 009 
0.1 Silty Clay 0.25 
8.0 Silty Clay 0.31 
0.9 Silty Clay 0.21 

j( 178 
p, of 1 

Structure Permeability 
s p 

2 6 
2 6 
1 2 
3 6 
1 2 
1 2 
1 2 
3 6 
3 6 
3 6 

(307) 672-8945 

ReportlD: S1312086001 

Date Reported: 4/3/2014 
Work Order: S1312086 

M 

2080.0 
2245.8 
1724,8 
1924.0 
3080.0 
34830 
2035.0 
2189.2 
3009.0 
1629.7 
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PedonID:12ASOOl 

Description Date: 10/24/2012 
Describer: Robert Long 

12ASOOl 

Appendix L 

12ASOOl 

Pedon Notes: Text: Non carbonate clay 29% and 15% fine sand or coarser in control section. 

Current Taxonomic Name: BBB 
Current Taxonomic Class: Fine-loamy, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369936E, 4143218N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: terrace, valley side and hillslope 
Geomorphic Component: Riser 
Profile Pos: Backslope 
Slope: 45 percent 
Elevation: 2106 meters (6909.4 feet) 
Aspect: 1010 

Shape: up/down: Convex; across: Convex 
Surface Fragments: none. 

Drainage: Well drained 
Runoff: Very high 
Erosion: Class 2 - Rill erosion 

Earth Cover: Shrubby rangeland 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus); BROMU - brome (Bromus); LESAS­
Salina wild rye (Leymus salinus ssp. salinus); ROWO - Woods' rose (Rosa woodsii); JUOS -
Utah juniper (Juniperus osteosperma) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 

Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Calcic horizon: 90 to 122 centimeters (35.4 to 48 inches) 
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A --- 0 to 12 centimeters (0 to 4.7 inches); light brownish gray (10YR 6/2) dry, clay loam; brown 
(10YR 5/3) moist; 30 percent sand; 39 percent silt; 31 percent clay; weak medium platy 
parting to moderate medium granular structure; very friable, slightly hard, slightly 
sticky, slightly plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
electrical conductivity of 0.67 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; clear smooth 
boundary; CaC03 46.2 percent. 

Bw --- 12 to 28 centimeters (4.7 to 11 inches); light brownish gray (10YR 6/2) dry, clay loam; 
brown (10YR 5/3) moist; 24 percent sand; 41 percent silt; 35 percent clay; moderate 
medium subangular blocky structure; friable, hard, slightly sticky, slightly plastic; 
common fine roots throughout, common medium roots throughout and common very 
fine roots throughout; common very fine tubular pores; electrical conductivity of 0.53 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.6, pH meter; clear wavy boundary; CaC03 47.9 percent. 

Bk --- 28 to 56 centimeters (11 to 22 inches); 80 percent light brownish gray (2.5Y 6/2) dry, 15 
percent pale yellow (2.5Y 8/2) dry and 5 percent yellow (10YR 7/6) dry, silty clay; 80 
percent dark grayish brown (2.5Y 4/2) moist, 15 percent light brownish gray (2.5Y 6/2) 
moist and 5 percent brownish yellow (10YR 6/6) moist; 10 percent sand; 49 percent silt; 
41 percent clay; moderate medium subangular blocky structure; friable, hard, 
moderately sticky, slightly plastic; common medium roots throughout, common fine 
roots throughout and common very fine roots throughout; common very fine tubular 
pores; 6 percent (common) fine finely disseminated carbonates and 2 percent 
(common) fine masses of carbonate in matrix; 30 percent shale parachanners; electrical 
conductivity of 0.5 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; varied colors in Bk due to 
decomposing shale and sandstone.; clear smooth boundary; CaC03 52.2 percent. 

2Bw --- 56 to 90 centimeters (22 to 35.4 inches); dark grayish brown (10YR 4/2) dry, silty clay; 
very dark grayish brown (10YR 3/2) moist; 16 percent sand; 40 percent silt; 44 percent 
clay; strong medium subangular blocky structure; firm, very hard, moderately sticky, 
moderately plastic; common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; electrical conductivity of 0.67 mmhos/cm 
by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately 
alkaline, pH 7.9, pH meter; 2Bw is buried surface.; abrupt smooth boundary; CaC03 
42.9 percent. 

2Bk --- 90 to 122 centimeters (35.4 to 48 inches); light gray (2.5Y 7/2) dry, clay loam; light 
yellowish brown (2.5Y 6/3) moist; 26 percent sand; 42 percent silt; 32 percent clay; 
weak medium subangular blocky structure; friable, hard, slightly sticky, slightly plastic; 
common very fine roots throughout; common very fine tubular pores finely 
disseminated carbonates; 2 percent sandstone parachanners; electrical conductivity of 1 
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12ASOOl 

mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH meter; Varied colors in 2Bk due to parachanners.; 
gradual smooth boundary; CaC03 51.8 percent. 

2BCk --- 122 to 160 centimeters (48 to 63 inches); pale yellow (2.5Y 7/3) dry, paragravelly sandy 
loam; light olive brown (2.5Y 5/3) moist; 64 percent sand; 24 percent silt; 12 percent 
clay; massive parting to single grain; friable, hard, nonsticky, nonplastic; common very 
fine roots throughout; common very fine interstitial pores finely disseminated 
carbonates; 25 percent sandstone paragravels; electrical conductivity of 0.81 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH meter; CaC03 30.4 percent. 

L-3 



Pedon ID: 12AS002 

Description Date: 10/24/2012 
Describer: Robert Long 

12AS002 

Appendix L 
12AS002 

Pedon Notes: Text: Non carbonate clay 31% and 17% fine sand or coarser in control section. 

Current Taxonomic Name: Sideslide family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Typic Endoaquepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369987E, 4142687N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: flood plain 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: 3 percent 
Elevation: 2092 meters (6863.5 feet) 
Aspect: 1610 

Shape: up/down: Linear; across: Linear 
Surface Fragments: none. 

Drainage: Very poorly drained 
Runoff: Very low 
Erosion: None - deposition 

Earth Cover: Grassland rangeland 

Existing Vegetation: CAUT - Northwest Territory sedge (Carex utriculata); JUARL - Baltic rush 
(Juncus arcticus ssp. littoralis); paPR - Kentucky bluegrass (Poa pratensis) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Aquic conditions: 0 to 110 centimeters (O to 43.3 inches) and Calcic 
horizon: 55 to 110 centimeters (21.7 to 43.3 inches) 
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A --- 0 to 9 centimeters (0 to 3.5 inches); light olive brown (2.5Y 5/3) moist, clay loam; light 
brownish gray (2.5Y 6/2) dry; 30 percent sand; 41 percent silt; 29 percent clay; 20 
percent medium strong brown (7.5YR 5/6) mottles; moderate medium platy structure; 
friable, hard, slightly sticky, slightly plastic; common fine roots throughout, common 
medium roots throughout and many very fine roots throughout; common very fine 
tubular pores; 20 percent (many) medium strong brown (7.5YR 5/6), moist; electrical 
conductivity of 1.79 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; neutral, pH 7.3, pH meter; abrupt smooth boundary; CaC03 27.3 
percent. 

Bgl --- 9 to 26 centimeters (3.5 to 10.2 inches); grayish brown (2.5Y 5/2) moist, clay loam; light 
yellowish brown (2.5Y 6/3) dry; 20 percent sand; 46 percent silt; 34 percent clay; 5 
percent fine strong brown (7.5YR 5/6) mottles; moderate medium subangular blocky 
structure; firm, very hard, slightly sticky, slightly plastic; common fine roots throughout, 
common medium roots throughout and common very fine roots throughout; common 
very fine tubular pores; 10 percent (common) medium prominent light greenish gray 
(lOY 7/1), moist, reduced matrix; electrical conductivity of 1.45 mmhos/cm by EC meter, 
saturated paste; very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH 
meter; clear smooth boundary; CaC03 23.8 percent. 

Bg2 --- 26 to 55 centimeters (10.2 to 21.7 inches); grayish brown (2.5Y 5/2) moist, clay loam; 
pale yellow (2.5Y 7/3) dry; 24 percent sand; 39 percent silt; 37 percent clay; 12 percent 
fine brownish yellow (10YR 6/6) mottles; moderate medium subangular blocky 
structure; firm, very hard, moderately sticky, moderately plastic; common fine roots 
throughout and common very fine roots throughout; 3 percent (common) fine 
prominent greenish gray (lOY 5/1), moist, reduced matrix; electrical conductivity of 1.28 
mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; clear smooth boundary; CaC03 22.2 percent. 

Bg3 --- 55 to 87 centimeters (21.7 to 34.3 inches); light olive brown (2.5Y 5/3) moist, silty clay; 
pale yellow (2.5Y 7/3) dry; 18 percent sand; 42 percent silt; 40 percent clay; 25 percent 
medium brownish yellow (10YR 6/6) mottles; strong medium subangular blocky parting 
to moderate medium prismatic structure; firm, very hard, moderately sticky, moderately 
plastic; common fine roots throughout and common very fine roots throughout; 10 
percent (common) fine prominent greenish gray (lOY 5/1), moist, reduced matrix; 2 
percent (common) fine masses of carbonate in matrix; electrical conductivity of 1.45 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; abrupt smooth boundary; CaC03 33.2 percent. 

Bg4 --- 87 to 110 centimeters (34.3 to 43.3 inches); light brownish gray (2.5Y 6/2) moist, silty 
clay loam; light gray (2.5Y 7/2) dry; 10 percent sand; 52 percent silt; 38 percent clay; 15 
percent medium light greenish gray (lOY 7/1) and 30 percent coarse yellow (10YR 7/6) 
mottles; strong medium subangular blocky parting to moderate coarse prismatic 
structure; firm, very hard, moderately sticky, moderately plastic; common fine roots 
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12AS002 

throughout and common very fine roots throughout; 15 percent (common) medium 
prominent light greenish gray (lOY 7/1), moist, reduced matrix; 5 percent (common) fine 
masses of carbonate in matrix; electrical conductivity of 1.91 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH 
meter; clear smooth boundary; CaC03 47.9 percent. 

BgS --- 110 centimeters (43.3 inches); Hit large cobble. 
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PedonID:12AS003 

Description Date: 10/24/2012 
Describer: Robert Long 

12AS003 

Appendix L 
12AS003 

Pedon Notes: Text: Non carbonate clay 15% and 22% fine sand or coarser in control section. 

Current Taxonomic Name: Wimmer similar 
Current Taxonomic Class: Coarse-loamy, carbonatic, mesic Aridic Haplustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370393E, 4143794N -- Datum NAD83, Zone 13 
Legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: terrace, valley side, and hillslope 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 40 percent 
Elevation: 2127 meters (6978.3 feet) 
Aspect: 93° 
Shape: up/down: Concave; across: Linear 
Surface Fragments: none. 

Drainage: Poorly drained 
Runoff: High 
Erosion: Class 2 - Rill erosion 

Earth Cover: Shrubby rangeland 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus); ARTRW8 - Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) 

Parent Materials: alluvium 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Cambic horizon: 8 to 34 centimeters (3.1 to 13.4 inches) 

l-7 



Appendix L 
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A --- 0 to 8 centimeters (0 to 3.1 inches); light brownish gray (2.5Y 6/2) dry, clay loam; olive 
brown (2.5Y 4/3) moist; 24 percent sand; 39 percent silt; 37 percent clay; moderate 
medium platy parting to moderate medium granular structure; very friable, slightly 
hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; electrical 
conductivity of 0.64 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; clear smooth boundary; CaC03 
46.4 percent. 

Bw --- 8 to 34 centimeters (3.1 to 13.4 inches); light brownish gray (2.5Y 6/2) dry, clay; light 
olive brown (2.5Y 5/3) moist; 25 percent sand; 33 percent silt; 42 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
friable, hard, very sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; electrical 
conductivity of 0.61 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; abrupt smooth boundary; CaC03 
50.8 percent. 

BkI --- 34 to 88 centimeters (13.4 to 34.6 inches); pale yellow (2.5Y 8/2) dry, silt loam; pale 
yellow (2.5Y 7/3) moist; 25 percent sand; 53 percent silt; 22 percent clay; 12 percent 
medium distinct yellow (10YR 7/6) mottles; moderate medium subangular blocky and 
moderate fine subangular blocky structure; friable, very hard, slightly sticky, slightly 
plastic; common fine roots throughout and common very fine roots throughout; 12 
percent (common) fine distinct yellow (10YR 7/6), moist; 8 percent (common) medium 
masses of carbonate in matrix; electrical conductivity of 0.38 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.3, pH 
meter; gradual smooth boundary; CaC03 45.4 percent. 

Bk2 --- 88 to 122 centimeters (34.6 to 48 inches); pale yellow (2.5Y 7/3) dry, silt loam; light 
yellowish brown (2.5Y 6/3) moist; 27 percent sand; 50 percent silt; 23 percent clay; 8 
percent fine prominent yellow (10YR 7/6) mottles; weak medium subangular blocky 
structure; very friable, hard, slightly sticky, slightly plastic; common very fine roots 
throughout; 10 percent (common) medium masses of carbonate in matrix; electrical 
conductivity of 0.42 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HC!, 1 normal; moderately alkaline, pH 8.3, pH meter; clear smooth boundary; CaC03 
41.1 percent. 

Bk3 --- 122 to 155 centimeters (48 to 61 inches); 75 percent light gray (2.5Y 7/2) dry and 25 
percent pale yellow (2.5Y 7/4) dry, paragravelly loam; 75 percent light brownish gray 
(2.5Y 6/2) moist and 25 percent light olive brown (2.5Y 5/4) moist; 43 percent sand; 41 
percent silt; 16 percent clay; 5 percent medium prominent yellow (10YR 7/6) mottles; 
medium structure; very friable, slightly hard, nonsticky, non plastic; common very fine 
roots throughout; 7 percent (common) medium masses of carbonate in matrix; 20 
percent sandstone paragravels; electrical conductivity of 0.45 mmhos/cm by EC meter, 
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12AS003 

saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH 
meter; dual colors are result of weathering shale and sand stone {75/25}; CaC03 33.4 
percent. 
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PedonID:12AS004 

Description Date: 10/25/2012 
Describer: Robert Long 

12AS004 

Appendix L 

12AS004 

Pedon Notes: Text: Non carbonate clay 23% and 56% fine sand or coarser in control section. 

Current Taxonomic Name: Flugle 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustalfs 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370313E, 4142972N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: hills 
Landform: structural bench 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 13 percent 
Elevation: 2124 meters (6968.5 feet) 
Aspect: 58° 
Shape: up/down: Convex; across: Linear 
Surface Fragments: none. 

Drainage: We" drained 
Runoff: Medium 
Erosion: Class 2 - Sheet erosion 

Earth Cover: Shrub cover 

Existing Vegetation: PUTR2 - antelope bitterbrush (Purshia tridentata); CHRYS9 - rabbitbrush 
(Chrysothamnus) 

Parent Materials: residuum weathered from sandstone 
Bedrock: Sandstone at 78 centimeters (30.7 inches) 
Particle Size Control Section: 8 to 22 centimeters (3.1 to 8.7 inches) 

Diagnostic Features: Argillic horizon: 8 to 22 centimeters (3.1 to 8.7 inches), Secondary 
carbonates: 48 to 78 centimeters (18.9 to 30.7 inches) and Lithic contact : 78 
centimeters (30.7 inches) 
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A --- 0 to 8 centimeters (0 to 3.1 inches); pale brown (10YR 6/3) dry, sandy clay loam; brown 
(10YR 4/3) moist; 65 percent sand; 15 percent silt; 20 percent clay; moderate medium 
platy structure; very friable, hard, slightly sticky, non plastic; common medium roots 
throughout, common fine roots throughout and many very fine roots throughout; 
common very fine tubular pores; electrical conductivity of 0.61 mmhos/cm by EC meter, 
saturated paste; very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH 
meter; clear smooth boundary; CaC03 4.1 percent. 

Bt --- 8 to 22 centimeters (3.1 to 8.7 inches); brownish yellow (10YR 6/6) dry, sandy clay loam; 
yellowish brown (10YR 5/6) moist; 67 percent sand; 10 percent silt; 23 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; 35 percent 
(common) clay films between sand grains; 5 percent subangular sandstone gravels; 
electrical conductivity of 0.35 mmhos/cm by EC meter, saturated paste; noneffervescent 
by HCI, 1 normal; slightly alkaline, pH 7.4, pH meter; clear smooth boundary; CaC03 1.8 
percent. 

Bkl --- 22 to 48 centimeters (8.7 to 18.9 inches); brownish yellow (10YR 6/6) dry, silt loam; 
yellowish brown (10YR 5/6) moist; 77 percent sand; 14 percent silt; 9 percent clay; weak 
medium subangular blocky structure; very friable, slightly hard, nonsticky, nonplastic; 
common fine roots throughout and common very fine roots throughout; common very 
fine interstitial pores; 3 percent (common) fine masses of carbonate on vertical faces of 
peds; electrical conductivity of 0.26 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH meter; gradual smooth 
boundary; CaC03 5.9 percent. 

Bk2 --- 48 to 78 centimeters (18.9 to 30.7 inches); pale yellow (2.5Y 7/3) dry, clay loam; light 
yellowish brown (2.5Y 6/3) moist; 39 percent sand; 34 percent silt; 27 percent clay; 
moderate medium subangular blocky structure; friable, very hard, slightly sticky, slightly 
plastic; common very fine roots throughout; 20 percent (many) medium masses of 
carbonate on faces of peds; electrical conductivity of 0.33 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH 
meter; abrupt smooth boundary; CaC03 14.4 percent. 

R --- 78 centimeters (30.7 inches); sandstone. 
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Pedon ID: 12AS005 

Description Date: 10/25/2012 
Describer: Robert long 

12AS005 

Appendix L 
12AS005 

Pedon Notes: Text: Non carbonate clay 54% and 7% fine sand or coarser in control section. 

Current Taxonomic Name: Quezcan family 
Current Taxonomic Class: Fine, smectitic, calcareous, mesic Aridic Ustorthents 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370339E, 4142683N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: hills 
Landform: structural bench 
Geomorphic Component: Side Slope 
Profile Pos: Shoulder 
Slope: 11 percent 
Elevation: 2124 meters (6968.5 feet) 
Aspect: 2150 

Shape: up/down: Convex; across: Convex 
Surface Fragments: subangular sandstone - 15 percent gravels, 20 percent cobbles, 10 percent 

channers, and 5 percent flags. 

Drainage: Well drained 
Runoff: Very high 
Erosion: Class 3 - Sheet erosion 

Earth Cover: Other tree cover 

Existing Vegetation: PIED - twoneedle pinyon (Pinus edulis); JUOS - Utah juniper (Juniperus 

osteosperma); SYMPH - snowberry (Symphoricarpos); POA - bluegrass (Poa) 

Parent Materials: residuum weathered from shale 
Bedrock: Calcareous shale at 78 centimeters (30.7 inches) 
Particle Size Control Section: 25 to 78 centimeters (9.8 to 30.7 inches) 
Diagnostic Features: Paralithic contact: 78 centimeters (30.7 inches) 
Restrictions: Para lithic bedrock: 78 centimeters (30.7 inches) 
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A --- 0 to 5 centimeters (0 to 2 inches); light yellowish brown (2.5Y 6/3) dry, cobbly clay; light 
olive brown (2.5Y 5/3) moist; 17 percent sand; 33 percent silt; 50 percent clay; 
moderate coarse platy parting to moderate medium granular structure; firm, very hard, 
very sticky, very plastic; common fine roots throughout and common very fine roots 
throughout; common fine tubular pores; 5 percent subangular sandstone flags, 10 
percent subangular sandstone cobbles and 5 percent sandstone gravels; electrical 
conductivity of 0.45 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; clear smooth boundary; CaC03 23.1 
percent. 

C1 --- 5 to 35 centimeters (2 to 13.8 inches); light gray (2.5Y 7/2) dry, parachannery silty clay; 
light yellowish brown (2.5Y 6/3) moist; 9 percent sand; 33 percent silt; 58 percent clay; 
weak medium subangular blocky structure; firm, very hard, very sticky, very plastic; 
common coarse roots throughout, common medium roots throughout, common fine 
roots throughout and many very fine roots throughout; common very fine tubular 
pores; 15 percent angular shale parachanners and 10 percent subangular sandstone 
gravels; electrical conductivity of 0.33 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH meter; clear smooth 
boundary; CaC03 23.5 percent. 

C2 --- 35 to 78 centimeters (13.8 to 30.7 inches); light gray (2.5Y 7/2) dry, very parachannery 
clay; light yellowish brown (2.5Y 6/3) moist; 7 percent sand; 29 percent silt; 64 percent 
clay; massive; firm, very hard, very sticky, very plastic; common fine roots throughout 
and common very fine roots throughout; 45 percent angular parachanners; shale 
electrical conductivity of 0.44 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; gradual smooth 
boundary; CaC03 24.4 percent. 

Cr --- 78 centimeters (30.7 inches); weathering Tropic shale. 
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Pedon ID: 12AS006 

Description Date: 10/25/2012 
Describer: Robert Long 

Pedon Notes: Text: Sandstone outcrop 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 

12AS006 

UTM: 370311E, 4142608N -- Datum NAD83, Zone 12 
Location Description: 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: hills 
Landform: ledge 
Slope: 8 percent 
Elevation: 2123 meters (6965.2 feet) 
Aspect: 17r 

L -14 

Appendix L 

12AS006 



PedonID:12AS007 

Description Date: 10/25/2012 
Describer: Robert Long 

12AS007 

Appendix L 

12AS007 

Pedon Notes: Text: Non carbonate clay 35% and 35% fine sand or coarser in control section. 

Current Taxonomic Name: Brumley family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Calcidic Haplustalfs 
Current Taxon Kind: Family 
County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370318E, 4142763N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: hills 
Landform: structural bench 
Geomorphic Component: Side Slope 
Profile Pos: Shoulder 
Slope: 19 percent 
Elevation: 2131 meters (6991.5 feet) 
Aspect: 2580 

Shape: up/down: Convex; across: linear 
Surface Fragments: subangular sandstone - 15 percent gravels, 3 percent cobbles, 5 percent 

stones, 1 percent boulders, 20 percent channers, and 6 percent flags. 

Drainage: Well drained 
Runoff: High 
Erosion: Class 3 - Sheet erosion 

Earth Cover: Shrubby rangeland 

Existing Vegetation: LESAS - Salina wildrye (Leymus salinus ssp. salinus); CHRYS9 - rabbitbrush 
(Chrysothamnus); QUGA - Gambel oak (Quercus gambelii); SYOR2 - mountain snowberry 
(Symphoricarpos oreophilus); PIED - twoneedle pinyon (Pinus edulis); JUOS - Utah 
juniper (Juniperus osteosperma) 

Parent Materials: residuum weathered from sandstone 
Bedrock: Sandstone at 83 centimeters (32.7 inches) 
Particle Size Control Section: 7 to 44 centimeters (2.8 to 17.3 inches) 
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Diagnostic Features: Argillic horizon: 7 centimeters {2.8 inches}, Calcic horizon: 44 centimeters 
{17.3 inches} and Lithic contact: 83 centimeters {32.7 inches} 

Restrictions: Lithic bedrock: 83 centimeters {32.7 inches} 

A --- 0 to 7 centimeters {O to 2.8 inches}; brown {10YR 4/3} dry, channery sandy clay loam; dark 
brown {10YR 3/3} moist; 47 percent sand; 24 percent silt; 29 percent clay; moderate 

medium platy structure; very friable, slightly hard, slightly sticky, slightly plastic; 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; 12 percent subangular sandstone channers, 1 percent subangular 
sandstone boulders, 3 percent subangular sandstone cobbles and 10 percent subangular 
sandstone gravels; electrical conductivity of 0.4 mmhos/cm by EC meter, saturated 
paste; noneffervescent by HC" 1 normal; slightly alkaline, pH 7.5, pH meter; clear 
smooth boundary; CaC03 3 percent. 

Bt --- 7 to 44 centimeters {2.8 to 17.3 inches}; light yellowish brown {10YR 6/4} dry, clay loam; 
yellowish brown {10YR 5/4} moist; 37 percent sand; 27 percent silt; 36 percent clay; 
moderate medium prismatic parting to strong medium subangular blocky structure; 
friable, hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; 40 percent {common} clay films on all faces of peds; 1 percent 
subangular sandstone boulders; electrical conductivity of 0.34 mmhos/cm by EC meter, 
saturated paste; noneffervescent by HCI, 1 normal; slightly alkaline, pH 7.4, pH meter; 
abrupt smooth boundary; CaC03 1.4 percent. 

Bk --- 44 to 83 centimeters {17.3 to 32.7 inches}; pale yellow {2.5Y 7/4} dry, sandy clay loam; 
light yellowish brown {2.5Y 6/4} moist; 67 percent sand; 11 percent silt; 22 percent clay; 
weak medium subangular blocky structure; loose, loose, slightly sticky, slightly plastic; 
common fine roots throughout and common very fine roots throughout; common very 
fine interstitial pores; 8 percent {few} carbonate coats on bottom surfaces of rock 
fragments; 25 percent {many} medium masses of carbonate on faces of peds; electrical 
conductivity of 0.32 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; abrupt smooth boundary; CaC03 19.9 
percent. 

R --- 83 centimeters {32.7 inches}; Tropic sandstone. 
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PedonID:12AS008 

Description Date: 10/25/2012 
Describer: Robert long 

12AS008 

Appendix L 

12AS008 

Pedon Notes: Text: Non carbonate clay 12% and 63% fine sand or coarser in control section. 

Current Taxonomic Name: Vessilla family 
Current Taxonomic Class: loamy, mixed, active, calcareous, mesic Aridic lithic Ustorthents 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370452E, 4142806N -- Datum NAD83, Zone 12 
legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: hills 
Landform: structural bench 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 18 percent 
Elevation: 2114 meters (6935.7 feet) 
Aspect: 2500 

Shape: up/down: Linear; across: Convex 
Surface Fragments: subangular sandstone - 10 percent gravels,S percent cobbles, 15 percent 

channers, and 5 percent flags. 

Drainage: Somewhat excessively drained 
Runoff: Medium 
Erosion: Class 1- Sheet erosion 

Earth Cover: Tree cover 

Existing Vegetation: PIED - twoneedle pinyon (Pinus edu/is); JUOS - Utah juniper (Juniperus 

osteosperma); QUGA - Gambel oak (Quercus gambe/ii); SYOR2 - mountain snowberry 
(Symphoricarpos oreophilus) 

Parent Materials: residuum weathered from sandstone 
Bedrock: Sandstone at 23 centimeters (9.1 inches) 
Particle Size Control Section: 0 to 23 centimeters (0 to 9.1 inches) 
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Diagnostic Features: Secondary carbonates: 9 to 23 centimeters (3.5 to 9.1 inches) and Lithic 
contact: 23 centimeters (9.1 inches) 

Restrictions: Lithic bedrock: 23 centimeters (9.1 inches) 

A --- 0 to 9 centimeters (0 to 3.5 inches); light yellowish brown (2.5Y 6/4) dry, channery sandy 
loam; olive brown (2.5Y 4/4) moist; 63 percent sand; 20 percent silt; 17 percent clay; 
moderate medium platy structure; very friable, slightly hard, slightly sticky, slightly 
plastic; common very fine roots throughout; common very fine interstitial pores; 2 
percent subangular sandstone flags, 10 percent subangular sandstone channers, 3 
percent subangular sandstone cobbles and 5 percent subangular sandstone gravels; 
electrical conductivity of 0.43 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; clear smooth 
boundary; CaC03 11.8 percent. 

Ck --- 9 to 23 centimeters (3.5 to 9.1 inches); light yellowish brown (2.5Y 6/4) dry, sandy loam; 
light olive brown (2.5Y 5/4) moist; 77 percent sand; 11 percent silt; 12 percent clay; 
weak medium subangular blocky parting to single grain structure; loose, soft, nonsticky, 
nonplastic; common coarse roots throughout, common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; common very 
fine interstitial pores; 2 percent (very few) carbonate coats on bottom surfaces of rock 
fragments; 5 percent subangular sandstone gravels; electrical conductivity of 0.48 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.5, pH meter; abrupt smooth boundary; CaC03 15.7 percent. 

R --- 23 centimeters (9.1 inches); Tropic sandstone. 
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Pedon ID: 12AS009 

Description Date: 11/26/2012 
Describer: Robert long 

12AS009 

Appendix L 

12AS009 

Pedon Notes: Text: Non carbonate clay 40% and 3% fine sand or coarser in control section. 

Current Taxonomic Name: Boxcanyon family 
Current Taxonomic Class: Fine, smectitic, superactive, mesic Calcidic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370090E, 4142575N -- Datum NAD83, Zone 12 
legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

landscape: valley 
landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 2 percent 
Elevation: 2095 meters (6873.4 feet) 
Aspect: 2250 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Moderately well drained 
Runoff: Medium 
Erosion: None - deposition 

Earth Cover: Shrub cover 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus); JUOS - Utah juniper (Juniperus 

osteosperma) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Bedrock: Sandstone at 514 centimeters (202.4 inches) 
Particle Size Control Section: 7 to 57 centimeters (2.8 to 22.4 inches) 

Diagnostic Features: Argillic horizon: 7 to 62 centimeters (2.8 to 24.4 inches) and Calcic 
horizon: 20 to 232 centimeters (7.9 to 91.3 inches) 
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A --- 0 to 7 centimeters (0 to 2.8 inches); brown (10YR 5/3) dry, clay loam; (lOY 4/3) moist; 26 
percent sand; 35 percent silt; 39 percent clay; moderate medium platy parting to 
moderate medium granular structure; friable, hard, moderately sticky, moderately 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.59 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 22.2 percent. 

Bt --- 7 to 20 centimeters (2.8 to 7.9 inches); pale brown (10YR 6/3) dry, silty clay; brown (10YR 
4/3) moist; 10 percent sand; 46 percent silt; 44 percent clay; moderate medium 
prismatic parting to strong medium angular blocky structure; friable, very hard, very 
sticky, very plastic; common medium roots throughout, common fine roots throughout 
and many very fine roots throughout; common very fine tubular pores; 20 percent (few) 
clay films between sand grains and 25 percent (common) clay films on all faces of peds; 
electrical conductivity of 0.45 mmhos/cm by EC meter, saturated paste; very slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH meter; clear; CaC03 25.4 
percent. 

Btk --- 20 to 62 centimeters (7.9 to 24.4 inches); very pale brown (10YR 7/4) dry, silty clay; light 
yellowish brown (10YR 6/4) moist; 0 percent sand; 47 percent silt; 53 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
friable, very hard, very sticky, very plastic; common medium roots throughout, common 
fine roots throughout and common very fine roots throughout; common very fine 
tubular pores; 15 percent (few) clay films on all faces of peds; 8 percent (common) fine 
masses of carbonate in matrix; electrical conductivity of 0.33 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH 
meter; gradual; CaC03 42.4 percent. 

Bkl --- 62 to 99 centimeters (24.4 to 39 inches); pink (7.5YR 8/3) dry, silty clay; pink (7.5YR 7/4) 
moist; 0 percent sand; 48 percent silt; 52 percent clay; moderate medium prismatic 
parting to moderate fine subangular blocky structure; friable, very hard, very sticky, very 
plastic; common very fine roots throughout; common very fine tubular pores; 15 
percent (common) medium masses of carbonate in matrix; electrical conductivity of 
0.26 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; gradual; CaC03 52.6 percent. 

Bk2 --- 99 to 137 centimeters (39 to 53.9 inches); very pale brown (10YR 8/3) dry, silty clay; very 
pale brown (10YR 7/4) moist; 0 percent sand; 53 percent silt; 47 percent clay; 8 percent 
medium distinct strong brown (7.5YR 5/6) mottles; moderate medium prismatic parting 
to moderate medium subangular blocky structure; friable, hard, very sticky, moderately 
plastic; common very fine roots throughout; common very fine tubular pores; 8 percent 
(common) medium strong brown (7.5YR 5/6), moist; 15 percent (common) medium 
masses of carbonate in matrix; electrical conductivity of 0.25 mmhos/cm by EC meter, 
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saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH 
meter; gradual; CaC03 51.8 percent. 

Bk3 --- 137 to 183 centimeters (53.9 to 72 inches); pale yellow (2.5Y 8/2) dry, silty clay; light 
gray (2.5Y 7/2) moist; 0 percent sand; 49 percent silt; 51 percent clay; 10 percent coarse 
reddish yellow (7.5YR 6/6) and 10 percent medium prominent reddish yellow (7.5YR 
6/6) mottles; moderate medium subangular blocky structure; friable, hard, very sticky, 
moderately plastic; common very fine roots throughout; common very fine tubular 
pores; 10 percent (common) coarse reddish yellow (7.5YR 6/6), moist and 10 percent 
(common) medium reddish yellow (7.5YR 6/6), moist; 20 percent (many) medium 
masses of carbonate in matrix; electrical conductivity of 0.28 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH 
meter; gradual; CaC03 49.2 percent. 

Bk4 --- 183 to 232 centimeters (72 to 91.3 inches); pale yellow (2.5Y 8/2) dry, silty clay loam; 
light gray (2.5Y 7/2) moist; 6 percent sand; 58 percent silt; 36 percent clay; 5 percent 
medium prominent strong brown (7.5YR 5/6) mottles; weak medium angular blocky 
structure; friable, hard, very sticky, moderately plastic; 5 percent (common) medium 
strong brown (7.5YR 5/6), moist; 15 percent (common) medium masses of carbonate in 
matrix; electrical conductivity of 0.32 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.6, pH meter; clear; CaC03 45.2 
percent. 

2C --- 232 to 320 centimeters (91.3 to 126 inches); white (2.5Y 8/1) dry, sandy loam; light gray 
(2.5Y 7/1) moist; 60 percent sand; 30 percent silt; 10 percent clay; 25 percent coarse 
prominent brownish yellow (10YR 6/6) mottles; single grain; loose, loose, nonsticky, 
nonplastic; many very fine interstitial pores; electrical conductivity of 0.38 mmhos/cm 
by EC meter, saturated paste; violently effervescent by HCI, 1 normal; moderately 
alkaline, pH 8.2, pH meter; clear; CaC03 25.7 percent. 

3C --- 320 to 366 centimeters (126 to 144.1 inches); white (2.5Y 8/1) dry, sandy loam; light gray 
(2.5Y 7/1) moist; 56 percent sand; 32 percent silt; 12 percent clay; 15 percent coarse 
prominent brownish yellow (10YR 6/6) mottles; massive; friable, very hard, nonsticky, 
nonplastic; electrical conductivity of 0.44 mmhos/cm by EC meter, saturated paste; 
violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.3, pH meter; water is 
perching on this horizon; clear; CaC03 25.6 percent. 

4C --- 366 to 514 centimeters (144.1 to 202.4 inches); white (2.5Y 8/1) dry, sandy loam; light 
gray (2.5Y 7/2) moist; 55 percent sand; 26 percent silt; 8 percent clay; 20 percent coarse 
prominent brownish yellow (10YR 6/6) mottles; single grain; loose, loose, nonsticky, 
nonplastic; many very fine interstitial pores; electrical conductivity of 0.35 mmhos/cm 
by EC meter, saturated paste; violently effervescent by HCI, 1 normal; moderately 
alkaline, pH 8.2, pH meter; diffuse; CaC03 20.5 percent. 
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4Cr --- 514 to 610 centimeters (202.4 to 240.2 inches); light gray (2.5Y 7/2) dry, silt loam; light 
brownish gray (2.5Y 6/2) moist; 35 percent sand; 50 percent silt; 15 percent clay; 
massive; friable, hard, moderately sticky, moderately plastic; electrical conductivity of 
0.44 mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.6, pH meter; weathered sandstone; CaC03 13 percent. 
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Pedon Notes: Text: Non carbonate clay 17% and 31% fine sand or coarser in control section. 

Current Taxonomic Name: Bobknoll family 
Current Taxonomic Class: Coarse-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370027E, 4142761N -- Datum NAD83, Zone 12 
legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

landscape: valley 
landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 4 percent 
Elevation: 2100 meters (6889.8 feet) 
Aspect: 1700 

Shape: up/down: linear; across: linear 
Surface Fragments: subrounded sandstone - 1 percent gravels. 

Drainage: Somewhat poorly drained 
Runoff: Medium 
Erosion: None - deposition 

Earth Cover: Shrub cover 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus) 

Parent Materials: alluvium derived from limestone and sandstone 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Calcic horizon: 9 to 31 centimeters (3.5 to 12.2 inches) 
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A --- 0 to 9 centimeters (0 to 3.5 inches); very pale brown (10YR 7/3) dry, silty clay; yellowish 
brown (10YR 5/4) moist; 10 percent sand; 50 percent silt; 40 percent clay; moderate 
medium subangular blocky structure; friable, hard, moderately sticky, moderately 
plastic; common medium roots throughout, common fine roots throughout and many 
very fine roots throughout; common very fine tubular pores; electrical conductivity of 
0.56 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; clear; CaC03 47.6 percent. 

Bk1 --- 9 to 31 centimeters (3.5 to 12.2 inches); very pale brown (10YR 8/2) dry, silt loam; 
grayish brown (10YR 5/2) moist; 8 percent sand; 68 percent silt; 24 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; 1 percent (few) 
fine masses of carbonate in matrix; electrical conductiVity of 0.42 mmhos/cm by EC 
meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 
8.2, pH meter; clear; CaC03 57.6 percent. 

Bk2 --- 31 to 67 centimeters (12.2 to 26.4 inches); very pale brown (10YR 8/3) dry, silty clay 
loam; very pale brown (10YR 7/4) moist; 16 percent sand; 50 percent silt; 34 percent 
clay; structure; very friable, slightly hard, slightly sticky, moderately plastic; common 
fine roots throughout and common very fine roots throughout; common very fine 
tubular pores; 12 percent (common) medium masses of carbonate in matrix; electrical 
conductivity of 0.37 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; strongly alkaline, pH 8.6, pH meter; clear; CaC03 50.1 percent. 

Bk3 --- 67 to 96 centimeters (26.4 to 37.8 inches); pale yellow (2.5Y 8/3) dry, sandy loam; pale 
yellow (2.5Y 7/4) moist; 66 percent sand; 18 percent silt; 16 percent clay; 4 percent fine 
prominent reddish yellow (7.5YR 6/8) mottles; weak medium subangular blocky 
structure; very friable, slightly hard, nonsticky, non plastic; common very fine roots 
throughout; common very fine interstitial pores; 4 percent (common) fine reddish 
yellow (7.5YR 6/8), moist; 8 percent (common) medium masses of carbonate in matrix; 
electrical conductivity of 0.27 mmhos/cm by EC meter, saturated paste; Violently 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.9, pH meter; abrupt; CaC03 24.4 
percent. 

C1 --- 96 to 134 centimeters (37.8 to 52.8 inches); pale yellow (2.5Y 8/2) dry, loam; pale yellow 
(2.5Y 7/3) moist; 42 percent sand; 36 percent silt; 22 percent clay; 20 percent coarse 
prominent strong brown (7.5YR 5/8) mottles; weak medium subangular blocky 
structure; friable, hard, slightly sticky, slightly plastic; common very fine roots 
throughout; common very fine tubular pores; 20 percent (many) coarse strong brown 
(7.5YR 5/8), moist; 2 percent (common) fine masses of carbonate in matrix; electrical 
conductivity of 0.34 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; strongly alkaline, pH 8.9, pH meter; clear; CaC03 32.4 percent. 
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C2 --- 134 to 183 centimeters (52.8 to 72 inches); pale yellow (2.5Y 8/2) dry, silt loam; light gray 
(2.5Y 7/2) moist; 20 percent sand; 60 percent silt; 20 percent clay; 30 percent coarse 
prominent strong brown (7.5YR 5/8) mottles; weak medium subangular blocky 
structure; friable, hard, slightly sticky, slightly plastic; common very fine roots 
throughout; common very fine tubular pores; 30 percent (many) coarse strong brown 
(7.5YR 5/8), moist; electrical conductivity of 0.3 mmhos/cm by EC meter, saturated 
paste; slightly effervescent by HCI, 1 normal; strongly alkaline, pH 8.9, pH meter; abrupt; 
CaC03 37 percent. 

2C --- 183 to 200 centimeters (72 to 78.7 inches); white (2.5Y 8/1) dry, sandy loam; light gray 
(2.5Y 7/2) moist; 60 percent sand; 28 percent silt; 12 percent clay; 2 percent medium 
prominent yellow (10YR 7/8) mottles; weak medium subangular blocky parting to single 
grain structure; very friable, slightly hard, nonsticky, non plastic; many very fine 
interstitial pores; 2 percent (common) medium yellow (10YR 7/8), moist; electrical 
conductivity of 0.26 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; strongly alkaline, pH 9, pH meter; abrupt; CaC03 25.8 percent. 

3Cg --- 200 to 284 centimeters (78.7 to 111.8 inches); white (2.5Y 8/1) dry, silty clay; light gray 
(2.5Y 7/1) moist; 0 percent sand; 48 percent silt; 52 percent clay; 15 percent coarse 
prominent strong brown (7.5YR 5/6) and 15 percent medium prominent strong brown 
(7.5YR 5/6) mottles; medium structure; very firm, very hard, very sticky, very plastic; 5 
percent (common) medium prominent bluish gray (5PB 6/1), moist, reduced matrix; 
electrical conductivity of 0.3 mmhos/cm by EC meter, saturated paste; noneffervescent 
by HCI, 1 normal; strongly alkaline, pH 8.5, pH meter; CaC03 48 percent. 

L - 25 



Pedon ID: 12ASOll 

Description Date: 11/26/2012 
Describer: Robert Long 

12ASOll 

Appendix L 
12ASOll 

Pedon Notes: Text: Non carbonate clay 37% and 2% fine sand or coarser in control section. 

Current Taxonomic Name: CCC family 
Current Taxonomic Class: Fine, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 
County or Parish: UT02S - Kane 
State or Territory: UT - Utah: 
UTM: 370019E, 41429S7N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 3 percent 
Elevation: 2104 meters (6902.9 feet) 
Aspect: 1210 

Shape: up/down: Linear; across: Linear 
Surface Fragments: none. 

Drainage: Somewhat poorly drained 
Runoff: Medium: 
Erosion: None - deposition 

Earth Cover: Shrub cover 

Existing Vegetation: AGCR - crested wheatgrass (Agropyron cristatum); CHRYS9 - rabbitbrush 
(Chrysothamnus) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Calcic horizon: 71 to 116 centimeters (28 to 45.7 inches) and Calcic 

horizon: 128 to 214 centimeters (50.4 to 84.3 inches) 
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A --- 0 to 10 centimeters (0 to 3.9 inches); grayish brown (10YR 5/2) dry, silty clay; dark brown 
(10YR 3/3) moist; 18 percent sand; 41 percent silt; 41 percent clay; moderate medium 
subangular blocky structure; friable, hard, moderately sticky, moderately plastic; 
common medium roots throughout, common fine roots throughout and many very fine 
roots throughout; common very fine tubular pores; electrical conductivity of 0.54 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; clear; CaC03 39.8 percent. 

Bk1 --- 10 to 32 centimeters (3.9 to 12.6 inches); light brownish gray (10YR 6/2) dry, silty clay; 
dark grayish brown (10YR 4/2) moist; 18 percent sand; 40 percent silt; 42 percent clay; 
moderate medium subangular blocky structure; friable, hard, moderately sticky, 
moderately plastic; common medium roots throughout, common fine roots throughout 
and common very fine roots throughout; common very fine tubular pores; 3 percent 
(common) fine masses of carbonate in matrix; electrical conductivity of 0.46 mmhos/cm 
by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately 
alkaline, pH 8, pH meter; gradual; CaC03 43.3 percent. 

Bk2 --- 32 to 71 centimeters (12.6 to 28 inches); pink (7.5YR 8/4) dry, silty clay loam; reddish 
yellow (7.5YR 7/6) moist; 0 percent sand; 61 percent silt; 39 percent clay; structure; very 
friable, hard, moderately sticky, moderately plastic; common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; 20 percent 
(many) medium masses of carbonate in matrix; electrical conductivity of 0.37 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.4, pH meter; clear; CaC03 41.4 percent. 

Bk3 --- 71 to 116 centimeters (28 to 45.7 inches); very pale brown (10YR 8/2) dry, clay; light 
brownish gray (10YR 6/2) moist; 0 percent sand; 37 percent silt; 63 percent clay; 22 
percent medium prominent reddish yellow (7.5YR 6/6) mottles; structure; friable, hard, 
very sticky, very plastic; common very fine roots throughout; common very fine tubular 
pores; 22 percent (many) medium reddish yellow (7.5YR 6/6), moist; 12 percent 
(common) fine masses of carbonate in cracks; electrical conductivity of 0.36 mmhos/cm 
by EC meter, saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, 
pH 8.6, pH meter; abrupt; CaC03 55.2 percent. 

2C --- 116 to 128 centimeters (45.7 to 50.4 inches); light gray (2.5Y 7/2) dry, sandy loam; light 
brownish gray (2.5Y 6/2) moist; 70 percent sand; 18 percent silt; 12 percent clay; single 
grain; loose, loose, nonsticky, nonplastic; common very fine roots throughout; many 
very fine interstitial pores; electrical conductivity of 0.31 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; strongly alkaline, pH 8.9, pH 
meter; (limited sample collected ofthis sand lens); abrupt; CaC03 24.4 percent. 

3Bk1 --- 128 to 154 centimeters (50.4 to 60.6 inches); white (2.5Y 8/1) dry, clay; light gray (2.5Y 
7/2) moist; 0 percent sand; 2S percent silt; 75 percent clay; 10 percent medium 
prominent reddish yellow (7.5YR 6/8) and 10 percent fine prominent reddish yellow 
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(7.5YR 6/8) mottles; moderate medium subangular blocky structure; friable, hard, very 
sticky, moderately plastic; common very fine roots throughout; common very fine 
tubular pores; 10 percent (common) medium reddish yellow (7.5YR 6/8), moist and 10 
percent (common) fine reddish yellow (7.5YR 6/8), moist; 3 percent (common) fine 
masses of carbonate in matrix; electrical conductivity of 0.35 mmhoslcm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; strongly alkaline, pH 8.8, pH 
meter; clear; CaC03 51 percent. 

3Bk2 --- 154 to 214 centimeters (60.6 to 84.3 inches); white (2.5Y 8/1) dry, clay; light gray (2.5Y 
7/2) moist; 0 percent sand; 17 percent silt; 83 percent clay; 25 percent fine prominent 
reddish yellow (7.5YR 6/6) mottles; moderate medium subangular blocky structure; 
friable, hard, very sticky, moderately plastic; common very fine roots throughout; 
common very fine tubular pores; 25 percent (many) fine reddish yellow (7.5YR 6/6), 
moist; 2 percent (common) fine masses of carbonate in matrix; electrical conductivity of 
0.5 mmhoslcm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.6, pH meter; CaC03 49.5 percent. 
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Pedon Notes: Text: Non carbonate clay 37% and 1% fine sand or coarser in control section. 

Current Taxonomic Name: CCC family 
Current Taxonomic Class: Fine, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370063E, 4143126N -- Datum NAD83, Zone 12 
legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 3 percent 
Elevation: 2107 meters (6912.7 feet) 
Aspect: 2250 

Shape: up/down: linear; across: Concave 
Surface Fragments: none. 

Drainage: Somewhat poorly drained 
Runoff: Medium 
Erosion: None - deposition 

Earth Cover: Shrubby rangeland 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus) 

Parent Materials: alluvium 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Cambic horizon: 11 to 30 centimeters (4.3 to 11.8 inches) and Calcic 
horizon: 30 to 72 centimeters (11.8 to 28.3 inches) 
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A --- 0 to 11 centimeters (0 to 4.3 inches); light brownish gray (10YR 6/2) dry, clay; brown (10YR 
4/3) moist; 0 percent sand; 37 percent silt; 63 percent clay; moderate medium 
subangular blocky structure; friable, hard, very sticky, very plastic; common medium 
roots throughout, common fine roots throughout and many very fine roots throughout; 
common very fine tubular pores; electrical conductivity of 0.53 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH 
meter; clear; CaC03 38.6 percent. 

Bw --- 11 to 30 centimeters (4.3 to 11.8 inches); light brownish gray (10YR 6/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 0 percent sand; 25 percent silt; 75 percent clay; weak 
medium prismatic parting to moderate medium angular blocky structure; friable, hard, 
very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
electrical conductivity of 0.45 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; clear; CaC03 49 
percent. 

Bkl --- 30 to 72 centimeters (11.8 to 28.3 inches); white (10YR 8/1) dry, clay; light brownish 
gray (10YR 6/2) moist; 0 percent sand; 37 percent silt; 63 percent clay; weak medium 
subangular blocky structure; friable, hard, very sticky, very plastic; common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
20 percent (many) medium masses of carbonate in matrix; electrical conductivity of 0.4 
mmhos/cm by EC meter, saturated paste; Violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.4, pH meter; gradual; CaC03 61.7 percent. 

Bk2 --- 72 to 116 centimeters (28.3 to 45.7 inches); yellow (2.5Y 8/6) dry, loam; olive yellow 
(2.5Y 6/6) moist; 42 percent sand; 33 percent silt; 25 percent clay; 15 percent medium 
prominent yellow (10YR 7/8) mottles; weak medium subangular blocky structure; very 
friable, hard, slightly sticky, slightly plastic; common very fine roots throughout; 
common very fine tubular pores; 15 percent (common) medium yellow (10YR 7/8), 
moist finely disseminated carbonates; electrical conductivity of 0.26 mmhos/cm by EC 
meter, saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 9, 
pH meter; gradual; CaC03 28.9 percent. 

Bk3 --- 116 to 160 centimeters (45.7 to 63 inches); pale yellow (2.5Y 8/2) dry, loam; light 
yellowish brown (2.5Y 6/3) moist; 50 percent sand; 32 percent silt; 18 percent clay; 10 
percent medium distinct yellow (2.5Y 7/6) mottles; moderate medium subangular 
blocky structure; very friable, slightly hard, nonsticky, nonplastic; common very fine 
roots throughout; many very fine interstitial pores; 10 percent (common) medium 
yellow (2.5Y 7/6), moist; 3 percent (common) fine masses of carbonate in matrix; 
electrical conductivity of 0.35 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.8, pH meter; abrupt; CaC03 25.5 
percent. 
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c --- 160 to 181 centimeters (63 to 71.3 inches); white (10YR 8/1) dry, loam; light gray (10YR 
7/2) moist; 50 percent sand; 33 percent silt; 17 percent clay; 2 percent fine prominent 
yellow (2.5Y 7/6) mottles; weak medium subangular blocky structure; very friable, 
slightly hard, nonsticky, nonplastic; common very fine roots throughout; many very fine 
interstitial pores; 2 percent (common) fine yellow (2.5Y 7/6), moist; electrical 
conductivity of 0.28 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; very strongly alkaline, pH 9.2, pH meter; abrupt; CaC03 25.6 percent. 

2Bk --- 181 to 187 centimeters (71.3 to 73.6 inches); white (10YR 8/1) dry, extremely gravelly 
loamy sand; light gray (10YR 7/2) moist; null percent sand; null percent silt; 3 percent 
clay; single grain; loose, loose, nonsticky, nonplastic; common very fine roots 
throughout; many very fine interstitial pores finely disseminated carbonates; 50 percent 
subrounded sandstone gravels; strongly effervescent by HCI, 1 normal; too thin to 
sample separately for analysis, included with overlying C horizon (field estimated 
texture and percent clay); clear; CaC03 25.6 percent. 

3Bk --- 187 to 230 centimeters (73.6 to 90.6 inches); white (10YR 8/1) dry, loam; light gray 
(10YR 7/2) moist; 50 percent sand; 33 percent silt; 17 percent clay; single grain; loose, 
loose, nonsticky, nonplastic; common very fine roots throughout; many very fine 
interstitial pores finely disseminated carbonates; electrical conductivity of 0.25 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
strongly alkaline, pH 9, pH meter; CaC03 18.1 percent. 
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Pedon Notes: Text: Non carbonate clay 55% and 0% fine sand or coarser in control section; . 
Bag sample of 0-12 cm 
Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT02S - Kane 
State or Territory: UT - Utah 
UTM: 369813E, 4142684N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: hills 
Landform: hillslope 
Geomorphic Component: Side Slope 
Profile Pos: Shoulder 
Slope: 7 percent 
Elevation: 2110 meters (6922.6 feet) 
Aspect: 1160 

Shape: up/down: Convex; across: Convex 
Surface Fragments: subangular sandstone - 3 percent gravels and 2 percent channers. 

Drainage: Well drained 
Runoff: Very high 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: shrub cover. 

Parent Materials: residuum weathered from shale 
Bedrock: Calcareous shale at 102 centimeters (40.2 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Secondary carbonates: 16 to 114 centimeters (6.3 to 44.9 inches) and 

Paralithic contact: 102 to 114 centimeters (40.2 to 44.9 inches) 
Restrictions: Paralithic bedrock: 102 to 114 centimeters (40.2 to 44.9 inches) 
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Ap --- 0 to 16 centimeters (0 to 6.3 inches); grayish brown (10YR 5/2) dry, clay; very dark grayish 
brown (10YR 3/2) moist; 0 percent sand; 28 percent silt; 72 percent clay; moderate 
medium platy parting to moderate medium granular structure; friable, hard, very sticky, 
very plastic; common medium roots throughout, common fine roots throughout and 
many very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.37 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 3.5 percent. 

Bk1 --- 16 to 52 centimeters (6.3 to 20.5 inches); light gray (2.5Y 7/2) dry, very parachannery 
clay; grayish brown (2.5Y 5/2) moist; 0 percent sand; 39 percent silt; 61 percent clay; 
weak medium subangular blocky parting to moderate medium granular structure; very 
friable, slightly hard, very sticky, very plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; 8 percent (few) carbonate coats on bottom surfaces of rock 
fragments; 8 percent (common) fine threadlike masses of carbonate between peds; 45 
percent angular shale parachanners; electrical conductivity of 0.3 mmhos/cm by EC 
meter, saturated paste; violently effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, 
pH meter; gradual; CaC03 10.7 percent. 

Bk2 --- 52 to 102 centimeters (20.5 to 40.2 inches); light gray (2.5Y 7/2) dry, extremely 
parachannery clay; grayish brown (2.5Y 5/2) moist; 0 percent sand; 39 percent silt; 61 
percent clay; weak fine subangular blocky structure; very friable, slightly hard, very 
sticky, very plastic; common very fine roots throughout; common very fine tubular 
pores; 15 percent (common) fine threadlike masses of carbonate on faces of peds; 70 
percent angular shale parachanners; electrical conductivity of 0.27 mmhos/cm by EC 
meter, saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 
8.1, pH meter; gradual; CaC03 14.9 percent. 

Cr --- 102 to 114 centimeters (40.2 to 44.9 inches); 0 percent sand; 24 percent silt; 73 percent 
clay; 3 percent (common) fine threadlike masses of carbonate in cracks; electrical 
conductivity of 0.3 mmhos/cm by EC meter, saturated paste; by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH meter; weathered Tropic shale; CaC03 10.1 percent. 
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Description Date: 11/27/2012 
Describer: Robert Long 

12AS014 

Appendix L 
12AS014 

Pedon Notes: Text: Non carbonate clay 48% and 6% fine sand or coarser in control section. 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts: 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369703E, 4142594N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: hills 
Landform: hillslope 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 9 percent 
Elevation: 2103 meters {6899.6 feet} 
Aspect: 26r 
Shape: up/down: linear; across: Concave 
Surface Fragments: subangular sandstone - 1 percent channers. 

Drainage: Well drained 
Runoff: Very high 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: SAME3 - black sage {Artemisia nova}; BROMU - brome {Bromus} 

Parent Materials: residuum weathered from calcareous shale 
Bedrock: Calcareous shale at 88 centimeters {34.6 inches} 
Particle Size Control Section: 25 to 88 centimeters {9.8 to 34.6 inches} 
Diagnostic Features: Cambic horizon: 20 to 45 centimeters {7.9 to 17.7 inches} and Paralithic 

contact: 88 to 114 centimeters {34.6 to 44.9 inches} 

Restrictions: Paralithic bedrock: 88 to 114 centimeters {34.6 to 44.9 inches} 
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Ap --- 0 to 20 centimeters (0 to 7.9 inches); light brownish gray (2.5Y 6/2) dry, silty clay; dark 
grayish brown (2.5Y 4/2) moist; 6 percent sand; 43 percent silt; 51 percent clay; 
moderate medium subangular blocky parting to moderate medium granular structure; 
friable, hard, very sticky, very plastic; common fine roots throughout and many very fine 
roots throughout; common very fine tubular pores; 15 percent (few) pressure faces on 
all faces of peds; electrical conductivity of 0.34 mmhos/cm by EC meter, saturated 
paste; very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; 
clear; CaC03 4.1 percent. 

Bw --- 20 to 45 centimeters (7.9 to 17.7 inches); light brownish gray (2.5Y 6/2) dry, silty clay; 
dark grayish brown (2.5Y 4/2) moist; 6 percent sand; 43 percent silt; 51 percent clay; 
moderate medium subangular blocky structure; firm, very hard, very sticky, very plastic; 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; electrical conductivity of 0.31 mmhos/cm by EC meter, saturated 
paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; 
gradual; CaC03 5.9 percent. 

BC --- 45 to 66 centimeters (17.7 to 26 inches); light brownish gray (2.5Y 6/2) dry, silty clay; 
grayish brown (2.5Y 5/2) moist; 4 percent sand; 44 percent silt; 52 percent clay; 
moderate medium angular blocky structure; firm, very hard, very sticky, very plastic; 
common very fine roots throughout; 5 percent (few) pressure faces on all faces of peds; 
electrical conductivity of 0.39 mmhos/cm by EC meter, saturated paste; very slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; gradual; CaC03 
6.4 percent. 

C --- 66 to 88 centimeters (26 to 34.6 inches); light brownish gray (2.5Y 6/2) dry, clay; grayish 
brown (2.5Y 5/2) moist; 10 percent sand; 37 percent silt; 53 percent clay; medium 
structure; very firm, extremely hard, very sticky, very plastic; common very fine roots 
throughout; electrical conductivity of 0.8 mmhos/cm by EC meter, saturated paste; 
noneffervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; gradual; 
CaC03 6.3 percent. 

Cr --- 88 to 114 centimeters (34.6 to 44.9 inches); 6 percent sand; 39 percent silt; 55 percent 
clay; electrical conductivity of 1.65 mmhos/cm by EC meter, saturated paste; 
moderately alkaline, pH 8.1, pH meter; weathered tropic shale; CaC03 6.6 percent. 
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Description Date: 11/27/2012 
Describer: Robert Long 
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Appendix L 
12AS015 

Pedon Notes: Text: Non carbonate clay 53% and 10% fine sand or coarser in control section . 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369733E, 4142889N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: hills 
Landform: structural bench 
Geomorphic Component: Base Slope 
Profile Pos: Footslope 
Slope: 2 percent 
Elevation: 2113 meters (6932.4 feet) 
Aspect: 3440 

Shape: up/down: Concave; across: Concave 
Surface Fragments: subangular sandstone - 4 percent channers. 

Drainage: Well drained 
Runoff: High 
Erosion: Class 1- Sheet erosion 

Earth Cover: Grass/herbaceous cover 

Existing Vegetation: ARN04 - black sagebrush (Artemisia nova); BROMU - brome (Bromus); POA 
- bluegrass (Poa); LESAS - Salina wild rye (Leymus salinus ssp. salinus); MEDIC - alfalfa 
(Medicago) 

Parent Materials: residuum weathered from calcareous shale 
Bedrock: Calcareous shale at 110 centimeters (43.3 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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Diagnostic Features: Cambic horizon: 20 to 87 centimeters (7.9 to 34.3 inches), Gypsum 
accumulations: 87 to 119 centimeters {34.3 to 46.9 inches} and Paralithic contact: 119 
to 132 centimeters {46.9 to 52 inches} 

Restrictions: Paralithic bedrock: 119 to 132 centimeters {46.9 to 52 inches} 

A --- 0 to 20 centimeters {O to 7.9 inches}; light brownish gray (10YR 6/2) dry, clay; dark grayish 
brown (10YR 4/2) moist; 10 percent sand; 39 percent silt; 51 percent clay; moderate 
medium subangular blocky parting to moderate medium granular structure; friable, 
hard, very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
electrical conductivity of 0.47 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; clear; CaC03 5.3 
percent. 

Bwl --- 20 to 54 centimeters (7.9 to 21.3 inches); light brownish gray (10YR 6/2) dry, silty clay; 
grayish brown (10YR 5/2) moist; 12 percent sand; 32 percent silt; 56 percent clay; strong 
medium angular blocky structure; very firm, very hard, very sticky, very plastic; common 
fine roots throughout and common very fine roots throughout; common very fine 
tubular pores; 30 percent (common) pressure faces on all faces of peds; electrical 
conductivity of 0.39 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; moderately alkaline, pH 8, pH meter; gradual; CaC03 8.4 percent. 

Bw2 --- 54 to 87 centimeters (21.3 to 34.3 inches); light brownish gray (10YR 6/2) dry, clay; 
grayish brown (10YR 5/2) moist; 10 percent sand; 30 percent silt; 60 percent clay; strong 
medium angular blocky structure; very firm, very hard, very sticky, very plastic; common 
very fine roots throughout; 20 percent (few) pressure faces on all faces of peds; 
electrical conductivity of 0.98 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; gradual; CaC03 
12.6 percent. 

By --- 87 to 119 centimeters (34.3 to 46.9 inches); light brownish gray {2.5Y 6/2} dry, silty clay; 
grayish brown {2.5Y 5/2} moist; 10 percent sand; 31 percent silt; 59 percent clay; 
massive; very firm, extremely hard, very sticky, very plastic; common very fine roots 
throughout; 2 percent {common} medium masses of gypsum in cracks; electrical 
conductivity of 6.55 mmhos/cm by EC meter, saturated paste; noneffervescent by HCI, 1 
normal; moderately alkaline, pH 8.2, pH meter; weathered Tropic shale; gradual; CaC03 
7.4 percent. 

Cr --- 119 to 137 centimeters {46.9 to 53.9 inches}; clay; 20 percent sand; 32 percent silt; 48 
percent clay; 4 percent {common} medium masses of gypsum in cracks; electrical 
conductivity of 10.9 mmhos/cm by EC meter, saturated paste; by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH meter; moderately hard tropic shale; CaC03 11.9 
percent. 
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Description Date: 11/27/2012 
Describer: Robert long 
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Appendix L 
12AS016 

Pedon Notes: Text: Non carbonate clay 31% and 18% fine sand or coarser in control section. 

Current Taxonomic Name: Teromote family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369561E, 4142715N -- Datum NAD83, Zone 12 
legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

landscape: hills 
landform: structural bench and hillslope 
Geomorphic Component: Riser 
Profile Pos: Summit 
Slope: 10 percent 
Elevation: 2108 meters (6916 feet) 
Aspect: 1440 

Shape: up/down: Convex; across: Convex 
Surface Fragments: subangular sandstone - 4 percent gravels, 3 percent cobbles, 1 percent 

stones, and 7 percent channers; and cobble size Tropic concretions. 

Drainage: Well drained 
Runoff: High 
Erosion: Class 1 - Rill erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis) 

Parent Materials: residuum weathered from calcareous shale 
Bedrock: Strongly cemented calcareous shale at 112 centimeters (44.1 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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Diagnostic Features: Secondary carbonates: 11 to 40 centimeters (4.3 to 15.7 inches), 
Secondary carbonates: 71 to 120 centimeters (28 to 47.2 inches) and Paralithic contact: 
112 centimeters (44.1 inches) 

Restrictions: Paralithic bedrock: 112 centimeters (44.1 inches) 

A --- 0 to 11 centimeters (0 to 4.3 inches); light yellowish brown (2.5Y 6/3) dry, clay loam; light 
olive brown (2.5Y 5/3) moist; 22 percent sand; 46 percent silt; 32 percent clay; weak 
medium subangular blocky parting to moderate medium granular structure; very friable, 
slightly hard, slightly sticky, slightly plastic; common fine roots throughout and many 
very fine roots throughout; common very fine tubular pores; electrical conductivity of 
0.43 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.7, pH meter; collected bag sample of 0-11 cm about 6 ft; clear; 
CaC03 11.6 percent. 

Bk --- 11 to 40 centimeters (4.3 to 15.7 inches); light gray (2.5Y 7/2) dry, silty clay loam; light 
yellowish brown (2.5Y 6/3) moist; 18 percent sand; 49 percent silt; 33 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 2 percent (common) fine masses of carbonate on 
vertical faces of peds; electrical conductivity of 0.37 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; 
abrupt; CaC03 13.9 percent. 

2A --- 40 to 45 centimeters (15.7 to 17.7 inches); grayish brown (10YR 5/2) dry, clay; brown 
(10YR 4/3) moist; 22 percent sand; 37 percent silt; 41 percent clay; moderate medium 
granular structure; very friable, soft, very sticky, very plastic; common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
electrical conductivity of 0.78 mmhos/cm by EC meter, saturated paste; noneffervescent 
by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; This is a buried surface that 
appeared to have covered when the pinyons and junipers were recently removed and 
the surface smoothed.; abrupt; CaC03 14.5 percent. 

2Bk --- 45 to 71 centimeters (17.7 to 28 inches); light brownish gray (2.5Y 6/2) dry, gravelly clay; 
grayish brown (2.5Y 5/2) moist; 22 percent sand; 37 percent silt; 41 percent clay; 
moderate medium subangular blocky structure; friable, hard, very sticky, very plastic; 
common very fine roots throughout; common very fine tubular pores; 5 percent (few) 
carbonate coats on bottom surfaces of rock fragments; 8 percent (common) fine masses 
of carbonate on vertical faces of peds; 20 percent subangular sandstone gravels; 
electrical conductivity of 0.78 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; abrupt; CaC03 
14.5 percent. 
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3Bk --- 71 to 120 centimeters (28 to 47.2 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; 22 percent sand; 47 percent silt; 31 percent 
clay; moderate medium angular blocky structure; firm, very hard, slightly sticky, slightly 
plastic; common very fine roots throughout; common very fine tubular pores; 12 
percent (common) medium masses of carbonate on faces of peds; electrical 
conductivity of 0.38 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 17.8 percent. 

3Cr --- 112 to 120 centimeters (44.1 to 47.2 inches); 22 percent sand; 47 percent silt; 31 percent 
clay; electrical conductivity of 0.38 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; Tropic shale; CaC03 
17.8 percent. 
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Description Date: 11/27/2012 
Describer: Robert long 
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Appendix L 

12AS017 

Pedon Notes: Text: Non carbonate clay 56% and 13% fine sand or coarser in control section . 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts: 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369423E, 4142655N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: hills 
Landform: hillslope 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 12 percent 
Elevation: 2100 meters (6889.8 feet) 
Aspect: 2920 

Shape: up/do\Nn: Convex; across: Convex 
Surface Fragments: Tropic concretions - 2 percent gravels and 3 percent cobbles. 

Drainage: Well drained 
Runoff: Medium 
Erosion: None - deposition 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis) 

Parent Materials: residuum weathered from shale 
Bedrock: Calcareous shale at 118 centimeters (46.5 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Cambic horizon: 13 to 57 centimeters (5.1 to 22.4 inches), Gypsum 
accumulations: 57 to 118 centimeters (22.4 to 46.5 inches), Secondary carbonates: 57 to 
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84 centimeters {22.4 to 33.1 inches} and Paralithic contact: 118 to 170 centimeters {46.5 
to 66.9 inches} 

Restrictions: Paralithic bedrock: 118 to 170 centimeters {46.5 to 66.9 inches} 

Ap --- 0 to 13 centimeters {O to 5.1 inches}; pale brown {10YR 6/3} dry, silty clay; brown {10YR 
4/3} moist; 14 percent sand; 31 percent silt; 55 percent clay; weak medium subangular 
blocky parting to moderate medium granular structure; firm, hard, very sticky, very 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.33 mmhos/cm by EC meter, saturated paste; noneffervescent by HCI, 1 
normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 4 percent. 

Bw --- 13 to 57 centimeters {5.1 to 22.4 inches}; light brownish gray {2.5Y 6/2} dry, clay; dark 
grayish brown {2.5Y 4/2} moist; 10 percent sand; 23 percent silt; 67 percent clay; 
moderate medium angular blocky structure; firm, very hard, very sticky, very plastic; 
common medium roots throughout, common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; electrical conductivity of 0.24 
mmhos/cm by EC meter, saturated paste; noneffervescent by HCI, 1 normal; moderately 
alkaline, pH 7.9, pH meter; gradual; CaC03 4.4 percent. 

Bky --- 57 to 84 centimeters {22.4 to 33.1 inches}; light brownish gray {2.5Y 6/2} dry, clay; dark 
grayish brown {2.5Y 4/2} moist; 16 percent sand; 31 percent silt; 53 percent clay; 
moderate medium angular blocky structure; very firm, very hard, very sticky, very 
plastic; common very fine roots throughout; common very fine tubular pores; 3 percent 
{common} fine masses of carbonate on horizontal faces of peds and 2 percent 
{common} fine masses of gypsum on horizontal faces of peds; electrical conductivity of 
3.35 mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 
normal; slightly alkaline, pH 7.8, pH meter; gradual; CaC03 2.7 percent. 

Cy --- 84 to 118 centimeters {33.1 to 46.5 inches}; gray {2.5Y 5/1} dry, silty clay; very dark gray 
{2.5Y 3/1} moist; 18 percent sand; 24 percent silt; 58 percent clay; weak medium 
angular blocky structure; very firm, very hard, very sticky, very plastic; common very fine 
roots throughout; 4 percent {common} fine masses of gypsum on horizontal faces of 
peds; electrical conductivity of 4.64 mmhos/cm by EC meter, saturated paste; 
noneffervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 1.6 
percent. 

Crl--- 118 to 161 centimeters (46.5 to 63.4 inches); 16 percent sand; 29 percent silt; 55 percent 
clay; moderate medium angular blocky structure; 4 percent {common} fine masses of 
gypsum in cracks; electrical conductivity of 6.14 mmhos/cm by EC meter, saturated 
paste; non effervescent by HCI, 1 normal; strongly acid, pH 5.3, pH meter; weathered 
Tropic shale; gradual; CaC03 1.3 percent. 

l- 42 



Appendix L 

12AS017 

Cr2 --- 161 to 170 centimeters (63.4 to 66.9 inches); weak medium subangular blocky structure; 
2 percent (common) fine masses of gypsum in cracks; noneffervescent; Tropic shale. 

L-43 



Pedon ID: 12AS018 

Description Date: 11/27/2012 
Describer: Robert long 
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Appendix L 
12AS018 

Pedon Notes: Text: Non carbonate clay 24% and 17% fine sand or coarser in control section. 

Current Taxonomic Name: AAA family 
Current Taxonomic Class: Fine-loamy, carbonatic, mesic Aridic Haplustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
lat/Long: 
UTM: 369803E, 4143245N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 1 percent 
Elevation: 2106.8 meters (6912.2 feet) 
Aspect: 45° 
Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Somewhat poorly drained 
Runoff: Negligible 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: lESAS - Salina wildrye (Leymus salinus ssp. salinus); CHRYS9 - rabbitbrush 
( Chrysothamnus) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features:, Secondary carbonates: 22 to 244 centimeters (8.7 to 96.1 inches) and 
Aquic conditions: 572 to 732 centimeters (225.2 to 288.2 inches) 
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BAkp --- 0 to 22 centimeters (0 to 8.7 inches); gray (2.5Y 6/1) dry, clay loam; dark gray (2.5Y 
4/1) moist; 26 percent sand; 38 percent silt; 36 percent clay; weak medium subangular 
blocky parting to moderate medium granular structure; very friable, slightly hard, 
moderately sticky, moderately plastic; common medium roots throughout, common fine 
roots throughout and many very fine roots throughout; common very fine tubular 
pores; electrical conductivity of 0.46 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 61.5 
percent. 

Bki --- 22 to 68 centimeters (8.7 to 26.8 inches); light gray (2.5Y 7/1) dry, clay loam; gray (2.5Y 
5/1) moist; 26 percent sand; 42 percent silt; 32 percent clay; moderate medium 
subangular blocky structure; friable, hard, slightly sticky, slightly plastic; common 
medium roots throughout, common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 5 percent (common) fine masses of 
carbonate on vertical faces of peds; electrical conductivity of 0.24 mmhos/cm by EC 
meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 
8.2, pH meter; clear; CaC03 59.5 percent. 

Bk2 --- 68 to 115 centimeters (26.8 to 45.3 inches); pale yellow (2.5Y 8/2) dry, silty clay; pale 
yellow (2.5Y 7/3) moist; 8 percent sand; 48 percent silt; 44 percent clay; 15 percent 
medium prominent strong brown (7.5YR 5/6) mottles; moderate medium angular blocky 
structure; friable, hard, moderately sticky, moderately plastic; common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
15 percent (common) medium strong brown (7.5YR 5/6), moist; 15 percent (common) 
medium masses of carbonate on faces of peds; electrical conductivity of 0.25 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.4, pH meter; clear; CaC03 54.1 percent. 

Ck --- 115 to 148 centimeters (45.3 to 58.3 inches); white (2.5Y 8/1) dry, silty clay; light gray 
(2.5Y 7/2) moist; 18 percent sand; 42 percent silt; 40 percent clay; 10 percent medium 
prominent reddish yellow (7.5YR 6/6) mottles; moderate medium angular blocky 
structure; firm, very hard, moderately sticky, moderately plastic; common very fine 
roots throughout; 10 percent (common) medium reddish yellow (7.5YR 6/6)' moist; 2 
percent (common) fine masses of carbonate in matrix; electrical conductivity of 0.26 
mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.6, pH meter; Very dense layer; clear; CaC03 55.4 percent. 

2Bk --- 148 to 244 centimeters (58.3 to 96.1 inches); white (2.5Y 8/1) dry, sandy loam; light gray 
(2.5Y 7/2) moist; 60 percent sand; 28 percent silt; 12 percent clay; 3 percent medium 
prominent brownish yellow (10YR 6/6) mottles; weak medium subangular blocky 
structure; friable, very hard, nonsticky, non plastic; common very fine tubular pores; 3 
percent (common) medium brownish yellow (10YR 6/6), moist; 20 percent (many) 
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medium masses of carbonate in matrix; electrical conductivity of 0.21 mmhos/cm by EC 
meter, saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 9, 
pH meter; clear; CaC03 27.9 percent. 

3C --- 244 to 318 centimeters (96.1 to 125.2 inches); white (2.5Y 8/1) dry, loamy sand; light 
brownish gray (2.5Y 6/2) moist; 80 percent sand; 14 percent silt; 6 percent clay; 10 
percent coarse prominent brownish yellow (10YR 6/6) mottles; single grain; loose, loose, 
nonsticky, nonplastic; many very fine interstitial pores; electrical conductivity of 0.34 
mmhos/cm by EC meter, saturated paste; Violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; clear; CaC03 18.3 percent. 

4C --- 318 to 388 centimeters (125.2 to 152.8 inches); white (2.5Y 8/1) dry, silty clay; light gray 
(2.5Y 7/1) moist; 0 percent sand; 53 percent silt; 47 percent clay; 20 percent coarse 
prominent brownish yellow (10YR 6/6) mottles; massive; firm, very hard, very sticky, 
very plastic; electrical conductivity of 1.19 mmhos/cm by EC meter, saturated paste; 
slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; abrupt; CaC03 
42.9 percent. 

SC --- 388 to 406 centimeters (152.8 to 159.8 inches); pale yellow (2.5Y 8/2) dry, sandy loam; 
light gray (2.5Y 7/2) moist; 74 percent sand; 15 percent silt; 11 percent clay; 8 percent 
coarse prominent brownish yellow (10YR 6/6) mottles; single grain; loose, loose, 
nonsticky, non plastic; many very fine interstitial pores; electrical conductivity of 1.73 
mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; abrupt; CaC03 20 percent. 

6C --- 406 to 572 centimeters (159.8 to 225.2 inches); pale yellow (2.5Y 8/3) dry, silt loam; light 
yellowish brown (2.5Y 6/3) moist; 28 percent sand; 51 percent silt; 21 percent clay; 30 
percent coarse prominent brownish yellow (10YR 6/6) mottles; massive; firm, very hard, 
slightly sticky, slightly plastic; electrical conductivity of 2.62 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH 
indicator solutions; 4-10 cm LS lenses; abrupt; CaC03 37.1 percent. 

6Cgl --- 572 to 640 centimeters (225.2 to 252 inches); gray (2.5Y 6/1) dry, silty clay loam; dark 
gray (2.5Y 4/1) moist; 14 percent sand; 54 percent silt; 32 percent clay; massive; firm, 
very hard, slightly sticky, slightly plastic; 60 percent (many) coarse prominent dark 
greenish gray (lOY 3/1), moist, reduced matrix; electrical conductivity of 2.37 
mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 normal; 
neutral, pH 7.3, pH indicator solutions; very wet; clear; CaC03 37.1 percent. 

6Cg2 --- 640 to 732 centimeters (252 to 288.2 inches); gray (2.5Y 6/1) dry, silty clay; dark grayish 
brown (2.5Y 4/2) moist; 16 percent sand; 44 percent silt; 40 percent clay; 40 percent 
coarse prominent brownish yellow (10YR 6/6) mottles; massive; firm, very hard, 
moderately sticky, moderately plastic; 15 percent (common) coarse prominent dark 
greenish gray (lOY 3/1), moist, reduced matrix in matrix; 5 percent subrounded 

L - 46 



Appendix L 

12AS018 

mudstone gravels; electrical conductivity of 1.57 mmhos/cm by EC meter, saturated 
paste; very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH indicator 
solutions; alluvium from conglomerate; CaC03 35.1 percent. 
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Description Date: 11/27/2012 
Describer: Robert long 
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Pedon Notes: Text: Non carbonate clay 30% and 14% fine sand or coarser in control section . 

Current Taxonomic Name: AAA similar 
Current Taxonomic Class: Fine-silty, carbonatic, mesic Aridie Haplustepts 
Current Taxon Kind: Family 

County or Parish: UT02S - Kane 
State or Territory: UT - Utah 
UTM: 369866E, 4143060N -- Datum NAD83, Zone 12 
legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 2 percent 
Elevation: 2109 meters (6919.3 feet) 
Aspect: 1940 

Shape: up/down: linear; across: Concave 
Surface Fragments: none. 

Drainage: Moderately well drained 
Runoff: low 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: lESAS - Salina wildrye (Leymus salinus ssp. salinus); CHRYS9 - rabbitbrush 
( Chrysothamnus) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Secondary carbonates: 32 to 196 centimeters (12.6 to 77.2 inches) and 
Cambie horizon: 32 to 72 centimeters (12.6 to 28.3 inches) 
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BAkpl --- 0 to 12 centimeters (O to 4.7 inches); light brownish gray (2.5Y 6/2) dry, silty clay; dark 
grayish brown (2.5Y 4/2) moist; 16 percent sand; 41 percent silt; 43 percent clay; weak medium 
subangular blocky parting to moderate medium granular structure; very friable, slightly hard, 
moderately sticky, moderately plastic; common medium roots throughout, common fine roots 
throughout and many very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.6 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 
normal; slightly alkaline, pH 7.7, pH meter; gradual; CaC03 56 percent. 

BAkp2 --- 12 to 32 centimeters (4.7 to 12.6 inches); light brownish gray (2.5Y 6/2) dry, silty clay; dark 
grayish brown (2.5Y 4/2) moist; 12 percent sand; 41 percent silt; 47 percent clay; weak medium 
subangular blocky parting to moderate medium granular structure; very friable, slightly hard, 
very sticky, moderately plastic; common medium roots throughout, common fine roots 
throughout and many very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.4 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 
normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 57.2 percent. 

Bkl --- 32 to 72 centimeters (12.6 to 28.3 inches); light gray (2.5Y 7/1) dry, silty clay; gray (2.5Y 6/1) 
moist; 10 percent sand; 46 percent silt; 44 percent clay; moderate medium subangular blocky 
structure; friable, hard, moderately sticky, moderately plastic; common medium roots 
throughout, common fine roots throughout and common very fine roots throughout; common 
very fine tubular pores; 1 percent (few) fine masses of carbonate in matrix; electrical 
conductivity of 0.33 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 
normal; moderately alkaline, pH 8, pH meter; abrupt; CaC03 57.1 percent. 

Bk2 --- 72 to 100 centimeters (28.3 to 39.4 inches); white (2.5Y 8/1) dry, clay; light gray (2.5Y 7/1) 
moist; 24 percent sand; 35 percent silt; 41 percent clay; 10 percent medium prominent reddish 
yellow (7.5YR 7/6) mottles; structure; friable, hard, moderately sticky, moderately plastic; 
common very fine roots throughout; common very fine tubular pores; 10 percent (common) 
medium masses of carbonate in matrix; electrical conductivity of 0.2 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.3, pH meter; 
clear; CaC03 50.8 percent. 

Bk3 --- 100 to 147 centimeters (39.4 to 57.9 inches); white (2.5Y 8/1) dry, loam; light gray (2.5Y 7/1) 
moist; 46 percent sand; 35 percent silt; 19 percent clay; 12 percent fine prominent reddish 
yellow (7.5YR 7/6) mottles; moderate medium subangular blocky structure; friable, hard, 
slightly sticky, slightly plastic; common very fine roots throughout; common very fine tubular 
pores; 20 percent (many) medium masses of carbonate in matrix; electrical conductivity of 0.27 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately 
alkaline, pH 8.4, pH meter; gradual; CaC03 32.1 percent. 

'~k --- 147 to 196 centimeters (57.9 to 77.2 inches); pale yellow (2.5Y 8/2) dry, loam; light gray (2.5Y 
7/2) moist; 44 percent sand; 41 percent silt; 15 percent clay; 15 percent medium reddish yellow 
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(7.5YR 6/6) mottles; moderate medium platy structure; friable, hard, nonsticky, non plastic; 
common very fine roots throughout; common very fine tubular pores; 15 percent (common) 
medium reddish yellow (7.5YR 7/6), moist; 30 percent (many) medium masses of carbonate in 
matrix; electrical conductivity of 0.31 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.7, pH meter; clear; CaC03 32.4 percent. 

c --- 196 to 240 centimeters (77.2 to 94.5 inches); pale yellow (2.5Y 8/2) dry, sandy loam; light gray 
(2.5Y 7/2) moist; 52 percent sand; 33 percent silt; 15 percent clay; 25 percent medium 
prominent strong brown (7.5YR 5/6) mottles; moderate medium subangular blocky structure; 
very friable, slightly hard, nonsticky, non plastic; many very fine interstitial pores; 25 percent 
(many) medium strong brown (7.5YR 5/6), moist; electrical conductivity of 0.44 mmhos/cm by 
EC meter, saturated paste; strongly effervescent by HCI, 1 normal; strongly alkaline, pH 8.7, pH 
meter; CaC03 30.7 percent. 
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Description Date: 11/12/2013 
Describer: Robert long 
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Appendix L 

12A5019A 

Pedon Notes: Text: 12AS019 was sampled and examined to 8 feet; a piezometer was needed in 
this vicinity, so this new hole was sampled within 10 feet of 12AS019 and a piezometer 
installed. 

Current Taxonomic Name: AAA family 
Current Taxonomic Class: Fine-loamy, carbonatic, mesic Aridic Haplustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369866E, 4143060N -- Datum NAD83, Zone 12 
Location Description: 
Legal Description: Section 13, Township 39 South, Range 6 west of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 2 percent 
Elevation: 2109 meters (6919.3 feet) 
Aspect: 1940 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Moderately well drained 
Runoff: low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Shrubby rangeland 
Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus); lESAS - Salina wildrye 
(Leymus salinus ssp. salinus) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Secondary carbonates: 22 to 154 centimeters (8.7 to 60.6 inches) 

L-Sl 



Appendix L 
12AS019A 

A --- 0 to 22 centimeters (0 to 8.7 inches); light gray (10YR 7/2) dry, silty clay; grayish brown 
(10YR 5/2) moist; 10 percent sand; 44 percent silt; 46 percent clay; moderate medium 
platy parting to weak medium subangular blocky structure; very friable, slightly hard, 
very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores 
finely disseminated carbonates; electrical conductivity of 0.35 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.3, pH 
meter; clear; CaC03 47.9 percent. 

Bkl--- 22 to 43 centimeters (8.7 to 16.9 inches); very pale brown (10YR 7/3) dry, clay; grayish 
brown (10YR 5/2) moist; 9 percent sand; 39 percent silt; 53 percent clay; moderate 
medium prismatic parting to moderate medium subangular blocky structure; friable, 
hard, very sticky, very plastic; common fine roots throughout and common very fine 
roots throughout; common very fine tubular pores; 5 percent (common) medium 
masses of carbonate in matrix; electrical conductivity of 0.37 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH 
meter; gradual; CaC03 50.4 percent. 

Bk2 --- 43 to 67 centimeters (16.9 to 26.4 inches); white (2.5Y 8/1) dry, silty clay; light brownish 
gray (2.5Y 6/2) moist; 6 percent sand; 44 percent silt; 50 percent clay; 8 percent fine 
prominent strong brown (7.5YR 5/6) mottles; structure; friable, hard, very sticky, very 
plastic; common very fine roots throughout; common very fine tubular pores; 12 
percent (common) medium masses of carbonate in matrix; electrical conductivity of 
0.26 mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH meter; gradual; CaC03 50.1 percent. 

Bk3 --- 67 to 154 centimeters (26.4 to 60.6 inches); pale yellow (2.5Y 8/2) dry, loam; light gray 
(2.5Y 7/2) moist; 37 percent sand; 42 percent silt; 21 percent clay; 3 percent fine 
prominent strong brown (7.5YR 5/6) mottles; massive; friable, hard, slightly sticky, 
slightly plastic; many very fine interstitial pores; 10 percent (common) fine masses of 
carbonate in matrix; electrical conductivity of 0.35 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; 
gradual; CaC03 45.9 percent. 

2Cl --- 154 to 242 centimeters (60.6 to 95.3 inches); pale yellow (2.5Y 7/4) dry, sandy loam; 
light yellowish brown (2.5Y 6/3) moist; 63 percent sand; 28 percent silt; 9 percent clay; 3 
percent fine prominent brownish yellow (10YR 6/6) mottles; single grain; loose, loose, 
nonsticky, nonplastic; many very fine interstitial pores; electrical conductivity of 0.28 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.6, pH meter; clear; CaC03 32.4 percent. 

2C2 --- 242 to 363 centimeters (95.3 to 142.9 inches); light gray (2.5Y 7/2) dry, sandy loam; light 
brownish gray (2.5Y 6/2) moist; 58 percent sand; 31 percent silt; 11 percent clay; single 
grain; loose, loose, nonsticky, nonplastic; common very fine interstitial pores; electrical 
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conductivity of 0.52 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; gradual; CaC03 31.6 percent. 

3C1 --- 363 to 408 centimeters (142.9 to 160.6 inches); pale yellow (2.5Y 8/4) dry, silty clay 
loam; light yellowish brown (2.5Y 6/4) moist; 18 percent sand; 43 percent silt; 39 
percent clay; 15 percent medium distinct yellowish brown (10YR 5/6) mottles; massive; 
firm, very hard, moderately sticky, moderately plastic; 5 percent (common) fine masses 
of carbonate in matrix; electrical conductivity of 1.87 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH meter; clear; 
CaC03 42.8 percent. 

3C2 --- 408 to 548 centimeters (160.6 to 215.7 inches); pale yellow (2.5Y 8/2) dry, loam; light 
gray (2.5Y 7/2) moist; 38 percent sand; 42 percent silt; 20 percent clay; 5 percent 
medium prominent brownish yellow (10YR 6/6) mottles; massive; friable, very hard, 
slightly sticky, non plastic; 12 percent (common) medium masses of carbonate in matrix; 
electrical conductivity of 1.96 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 47 
percent. 

4C --- 548 to 610 centimeters (215.7 to 240.2 inches); pale yellow (2.5Y 8/3) dry, sandy loam; 
light yellowish brown (2.5Y 6/4) moist; 59 percent sand; 32 percent silt; 9 percent clay; 3 
percent fine prominent brownish yellow (10YR 6/8) mottles; single grain and massive; 
very friable, slightly hard, nonsticky, nonplastic; many very fine interstitial pores; 
electrical conductivity of 2.2 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; box sample is similar 
to weathered Tropic sandstone; clear; CaC03 32 percent. 

SCk --- 610 to 810 centimeters (240.2 to 318.9 inches); very pale brown (10YR 8/2) dry, clay 
loam; light brownish gray (10YR 6/2) moist; 26 percent sand; 40 percent silt; 34 percent 
clay; 8 percent medium prominent brownish yellow (10YR 6/8) mottles; massive; firm, 
very hard, moderately sticky, moderately plastic; 5 percent (common) medium masses 
of carbonate in matrix; electrical conductivity of 1.98 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH meter; box 
sample is similar to weathered Tropic shale; clear; CaC03 29.3 percent. 

6C --- 810 to 852 centimeters (318.9 to 335.4 inches); pale yellow (2.5Y 8/2) dry, loamy sand; 
light yellowish brown (2.5Y 6/3) moist; 86 percent sand; 9 percent silt; 5 percent clay; 30 
percent coarse distinct olive yellow (2.5Y 6/6) mottles; single grain; loose, loose, 
nonsticky, nonplastic; many very fine interstitial pores; electrical conductivity of 1.69 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.8, pH meter; box sample is similar to a mix of weathered Tropic 
sandstone and shale; CaC03 19.4 percent. 
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Description Date: 11/27/2012 
Describer: Robert long 
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Pedon Notes: Text: Non carbonate clay 26% and 9% fine sand or coarser in control section. 

Current Taxonomic Name: CCC family 
Current Taxonomic Class: Fine-silty, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369879E, 4143461N -- Datum NAD83, Zone 12 
legal Description: Section 12, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 2 percent 
Elevation: 2109.8 meters {6922 feet} 
Aspect: 3240 

Shape: up/down: linear; across: Linear 
Surface Fragments: none. 

Drainage: Poorly drained 
Runoff: Low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters {9.8 to 39.4 inches} 

Diagnostic Features: Secondary carbonates: 30 to 300 centimeters (11.8 to 118.1 inches), Calcic 
horizon: 30 to 140 centimeters {11.8 to 55.1 inches} and Aquic conditions: 300 to 610 
centimeters {118.1 to 240.2 inches} 

Ap --- 0 to 13 centimeters {O to 5.1 inches}; gray {2.5Y 6/1} dry, clay loam; dark grayish brown 
{2.5Y 4/2} moist; 20 percent sand; 49 percent silt; 31 percent clay; moderate medium 
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platy parting to moderate medium granular structure; friable, hard, slightly sticky, 
slightly plastic; common medium roots throughout, common fine roots throughout and 
many very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.59 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 38.2 percent. 

BAkp --- 13 to 30 centimeters (5.1 to 11.8 inches); gray (2.5Y 6/1) dry, silty clay loam; dark 
grayish brown (2.5Y 4/2) moist; 12 percent sand; 51 percent silt; 37 percent clay; 
moderate medium subangular blocky parting to moderate medium granular structure; 
friable, hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; electrical conductivity of 0.29 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; 
clear; CaC03 76.3 percent. 

Bkl --- 30 to 80 centimeters (11.8 to 31.5 inches); white (2.5Y 8/1) dry, silty clay; light brownish 
gray (2.5Y 6/2) moist; 10 percent sand; 50 percent silt; 40 percent clay; 2 percent fine 
prominent reddish yellow (7.5YR 6/6) mottles; moderate medium subangular blocky 
structure; friable, hard, moderately sticky, moderately plastic; common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 2 
percent (common) fine reddish yellow (7.5YR 6/6), moist; 20 percent (many) fine masses 
of carbonate in matrix; electrical conductivity of 0.3 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.3, pH meter; 
clear; CaC03 60.4 percent. 

Bk2 --- 80 to 111 centimeters (31.5 to 43.7 inches); white (2.5Y 8/1) dry, silty clay; light 
brownish gray (2.5Y 6/2) moist; 8 percent sand; 51 percent silt; 41 percent clay; 5 
percent fine prominent reddish yellow (7.5YR 6/6) mottles; moderate medium 
subangular blocky structure; friable, hard, moderately sticky, moderately plastic; 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; 5 percent (common) fine reddish yellow (7.5YR 6/6), moist; 25 
percent (many) medium masses of carbonate in matrix; electrical conductivity of 0.31 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.6, pH meter; clear; CaC03 52.4 percent. 

Ck --- 111 to 140 centimeters (43.7 to 55.1 inches); pale yellow (2.5Y 8/2) dry, silty clay loam; 
light yellowish brown (2.5Y 6/3) moist; 10 percent sand; 54 percent silt; 36 percent clay; 
25 percent medium prominent strong brown (7.5YR 5/6) mottles; moderate medium 
subangular blocky structure; friable, hard, slightly sticky, moderately plastic; common 
very fine roots throughout; common very fine tubular pores; 25 percent (many) medium 
strong brown (7.5YR 5/6), moist; 2 percent (common) medium masses of carbonate in 
matrix; electrical conductivity of 0.51 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH meter; clear; CaC03 44.9 
percent. 
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2Ck1 --- 140 to 175 centimeters (55.1 to 68.9 inches); white (2.5Y 8/1) dry, silt loam; light gray 
(2.5Y 7/1) moist; 10 percent sand; 64 percent silt; 26 percent clay; 3 percent medium 
prominent reddish yellow (7.5YR 6/6) and 4 percent fine prominent reddish yellow 
(7.5YR 6/6) mottles; moderate medium subangular blocky structure; friable, hard, 
slightly sticky, slightly plastic; common very fine roots throughout; 15 percent (common) 
medium masses of carbonate in matrix; electrical conductivity of 0.66 mmhos/cm by EC 
meter, saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 
8.7, pH meter; clear; CaC03 54.2 percent. 

2Ck2 --- 175 to 300 centimeters (68.9 to 118.1 inches); white (2.5Y 8/1) dry, loam; light gray 
(2.5Y 7/1) moist; 38 percent sand; 40 percent silt; 22 percent clay; 20 percent coarse 
prominent olive yellow (2.5Y 6/6) mottles; massive; firm, very hard, slightly sticky, 
slightly plastic; 5 percent (common) medium masses of carbonate in matrix; electrical 
conductivity of 1.48 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; 2-8 cm lS lenses; clear; CaC03 35.4 
percent. 

2C1 --- 300 to 488 centimeters (118.1 to 192.1 inches); light gray (2.5Y 7/1) dry, sandy loam; 
gray (2.5Y 5/1) moist; 56 percent sand; 30 percent silt; 14 percent clay; 8 percent 
medium prominent olive yellow (2.5Y 6/6) mottles; massive; firm, very hard, slightly 
sticky, non plastic; electrical conductivity of 2.57 mmhos/cm by EC meter, saturated 
paste; very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; 
gradual; CaC03 28.2 percent. 

2C2 --- 488 to 600 centimeters (192.1 to 236.2 inches); pale yellow (2.5Y 8/2) dry, loam; light 
gray (2.5Y 7/2) moist; 32 percent sand; 48 percent silt; 20 percent clay; 8 percent 
medium prominent brownish yellow (10YR 6/6) mottles; massive; firm, very hard, 
nonsticky, nonplastic; electrical conductivity of 1.63 mmhos/cm by EC meter, saturated 
paste; very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; 
clear; CaC03 34.8 percent. 

3C --- 600 to 610 centimeters (236.2 to 240.2 inches); yellow (2.5Y 7/6) dry, sand; olive yellow 
(2.5Y 6/6) moist; 88 percent sand; 7 percent silt; 5 percent clay; 15 percent medium 
faint brownish yellow (10YR 6/6) mottles; single grain; loose, loose, slightly sticky, 
nonplastic; electrical conductivity of 1.86 mmhos/cm by EC meter, saturated paste; very 
slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; CaC03 
18.6 percent. 
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Description Date: 11/28/2012 
Describer: Robert long 
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Pedon Notes: Text: Non carbonate clay 12% and 25% fine sand or coarser in control section. 

Current Taxonomic Name: Atlatl family 
Current Taxonomic Class: Coarse-loamy, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370292E, 4143151N -- Datum NAD83, Zone 12 
legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

landscape: valley 
landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 2 percent 
Elevation: 2109.1 meters (6919.8 feet) 
Aspect: 2430 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Somewhat poorly drained 
Runoff: low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Secondary carbonates: 32 to 374 centimeters (12.6 to 147.2 inches), Calcic 
horizon: 32 to 150 centimeters (12.6 to 59.1 inches), Calcic horizon: 260 to 374 
centimeters (102.4 to 147.2 inches), Secondary carbonates: 448 to 742 centimeters 
(176.4 to 292.1 inches) and Aquic conditions: 570 to 853 centimeters (224.4 to 335.8 
inches) 
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Ap --- 0 to 9 centimeters (0 to 3.5 inches); pale brown (10YR 6/3) dry, clay loam; brown (10YR 4/3) 
moist; 24 percent sand; 41 percent silt; 35 percent clay; moderate medium subangular blocky 
structure; friable, hard, slightly sticky, slightly plastic; common medium roots throughout, 
common fine roots throughout and many very fine roots throughout; common very fine tubular 
pores; electrical conductivity of 0.48 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 19.7 percent. 

Bw --- 9 to 32 centimeters (3.5 to 12.6 inches); grayish brown (10YR 5/2) dry, clay loam; dark grayish 
brown (10YR 4/2) moist; 22 percent sand; 45 percent silt; 33 percent clay; moderate medium 
prismatic parting to moderate medium subangular blocky structure; friable, hard, slightly sticky, 
slightly plastic; common medium roots throughout, common fine roots throughout and many 
very fine roots throughout; common very fine tubular pores; electrical conductivity of 0.43 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; moderately 
alkaline, pH 7.9, pH meter; clear; CaC03 30.7 percent. 

Bkl--- 32 to 65 centimeters (12.6 to 25.6 inches); pink (7.5YR 8/4) dry, clay loam; light yellowish brown 
(10YR 6/4) moist; 22 percent sand; 46 percent silt; 32 percent clay; structure; friable, hard, 
slightly sticky, slightly plastic; common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 10 percent (common) medium masses of 
carbonate in matrix; electrical conductivity of 0.39 mmhos/cm by EC meter, saturated paste; 
violently effervescent by HCI, 1 normal; strongly alkaline, pH 8.7, pH meter; clear; CaC03 56.3 
percent. 

Bk2 --- 65 to 95 centimeters (25.6 to 37.4 inches); very pale brown (10YR 8/3) dry, silt loam; very pale 
brown (10YR 7/4) moist; 32 percent sand; 56 percent silt; 12 percent clay; 15 percent medium 
distinct reddish yellow (7.5YR 6/6) mottles; moderate medium subangular blocky structure; 
very friable, slightly hard, nonsticky, nonplastic; common very fine roots throughout; common 
very fine tubular pores; 15 percent (common) medium reddish yellow (7.5YR 6/6), moist; 15 
percent (common) medium masses of carbonate in matrix; electrical conductivity of 0.33 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; very strongly 
alkaline, pH 9.4, pH meter; gradual; CaC03 60.8 percent. 

2Ckl--- 95 to 150 centimeters (37.4 to 59.1 inches); pale yellow (2.5Y 8/3) dry, sandy loam; pale yellow 
(2.5Y 7/3) moist; 52 percent sand; 36 percent silt; 12 percent clay; 20 percent coarse prominent 
strong brown (7.5YR 5/8) mottles; moderate medium subangular blocky structure; friable, hard, 
nonsticky, nonplastic; common very fine roots throughout; common very fine tubular pores; 20 
percent (many) coarse strong brown (7.5YR 5/8), moist; 4 percent (common) fine masses of 
carbonate in matrix; electrical conductivity of 0.34 mmhos/cm by EC meter, saturated paste; 
strongly effervescent by HCI, 1 normal; strongly alkaline, pH 9, pH meter; gradual; CaC03 45.9 
percent. 
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-~k2 --- 150 to 202 centimeters (59.1 to 79.5 inches); very pale brown (10YR 7/3) dry, loamy sand; light 
yellowish brown (10YR 6/4) moist; 82 percent sand; 15 percent silt; 3 percent clay; 40 percent 
coarse prominent brownish yellow (10YR 6/8) mottles; moderate medium subangular blocky 
structure; very friable, slightly hard, nonsticky, non plastic; many very fine interstitial pores; 40 
percent (many) coarse brownish yellow (10YR 6/8)' moist finely disseminated carbonates; 
electrical conductivity of 0.23 mmhos/cm by EC meter, saturated paste; very slightly 
effervescent by HCI, 1 normal; very strongly alkaline, pH 9.1, pH meter; abrupt; CaC03 26.1 
percent. 

3Ck --- 202 to 260 centimeters (79.5 to 102.4 inches); white (2.5Y 8/1) dry, loamy sand; light gray (2.5Y 
7/1) moist; 82 percent sand; 16 percent silt; 2 percent clay; 15 percent medium prominent 
brownish yellow (10YR 6/6) mottles; moderate medium subangular blocky structure; very 
friable, hard, nonsticky, nonplastic finely disseminated carbonates; electrical conductivity of 
0.23 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; strongly 
alkaline, pH 9, pH meter; abrupt; CaC03 22.5 percent. 

4Ckg --- 260 to 374 centimeters (102.4 to 147.2 inches); pale yellow (2.5Y 8/2) dry, silty clay; gray (2.5Y 
5/1) moist; 0 percent sand; 59 percent silt; 41 percent clay; 30 percent coarse yellow (10YR 7/6) 
mottles; massive; firm, very hard, very sticky, moderately plastic; 20 percent (many) coarse 
prominent dark greenish gray (lOY 3/1)' moist, reduced matrix; 12 percent (common) medium 
masses of carbonate in matrix; electrical conductivity of 0.54 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; 
lenses of LS 2-4 m thick; abrupt; CaC03 47.8 percent. 

SC --- 374 to 448 centimeters (147.2 to 176.4 inches); pale yellow (2.5Y 7/4) dry, sandy loam; (2.5Y 4/6) 
moist; 73 percent sand; 21 percent silt; 6 percent clay; 10 percent medium distinct brownish 
yellow (10YR 6/6) mottles; single grain; loose, loose, nonsticky, nonplastic; many very fine 
interstitial pores; electrical conductivity of 2.36 mmhos/cm by EC meter, saturated paste; very 
slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH meter; abrupt; CaC03 19.4 
percent. 

6Ck --- 448 to 524 centimeters (176.4 to 206.3 inches); very pale brown (10YR 7/4) dry, gravelly sandy 
loam; yellowish brown (10YR 5/6) moist; 75 percent sand; 19 percent silt; 6 percent clay; single 
grain; loose, loose, nonsticky, non plastic; 3 percent (very few) carbonate coats on bottom 
surfaces of rock fragments finely disseminated carbonates; 30 percent subrounded calcareous 
sandstone gravels; electrical conductivity of 2.41 mmhos/cm by EC meter, saturated paste; 
violently effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; abrupt; CaC03 31 
percent. 

7Ckl --- 524 to 570 centimeters (206.3 to 224.4 inches); pale yellow (2.5Y 7/4) dry, silt loam; light 
yellowish brown (2.5Y 6/4) moist; 31 percent sand; 52 percent silt; 17 percent clay; 10 percent 
medium distinct brownish yellow (10YR 6/6) mottles; massive; friable, very hard, slightly sticky, 
nonplastic finely disseminated carbonates; electrical conductivity of 2.75 mmhos/cm by EC 
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meter, saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH 
meter; abrupt; CaC03 35.2 percent. 

7Ckg2 --- 570 to 660 centimeters (224.4 to 259.8 inches); light gray (10YR 7/2) dry, loam; grayish brown 
(10YR 5/2) moist; 37 percent sand; 37 percent silt; 26 percent clay; 25 percent coarse 
prominent yellowish red (5YR 5/6) mottles; massive; friable, very hard, slightly sticky, slightly 
plastic; 15 percent (common) medium prominent dark greenish gray (5GY 4/1), moist, reduced 
matrix finely disseminated carbonates; electrical conductivity of 2.85 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.4, pH meter; 
clear; CaC03 24.6 percent. 

8Ck --- 660 to 742 centimeters (259.8 to 292.1 inches); pale yellow (2.5Y 7/4) dry, sandy loam; light 
olive brown (2.5Y 5/4) moist; 73 percent sand; 17 percent silt; 10 percent clay; 8 percent 
medium distinct brownish yellow (10YR 6/6) mottles; single grain; loose, loose, nonsticky, 
nonplastic finely disseminated carbonates; electrical conductivity of 2.68 mmhos/cm by EC 
meter, saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH 
meter; clear; CaC03 22.9 percent. 

9C --- 742 to 853 centimeters (292.1 to 335.8 inches); very pale brown (10YR 7/4) dry, extremely 
gravelly loamy sand; yellowish brown (10YR 5/4) moist; 81 percent sand; 13 percent silt; 6 
percent clay; 20 percent medium distinct reddish yellow (7.5YR 6/6) mottles; single grain; loose, 
loose, nonsticky, nonplastic; 25 percent (many) coarse prominent dark greenish gray (5GY 4/1), 
moist, reduced matrix; 61 percent subrounded calcareous sandstone gravels; electrical 
conductivity of 0.71 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 
normal; moderately alkaline, pH 8.3, pH meter; CaC03 70.7 percent. 
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Pedon Notes: Text: Non carbonate clay 0% and 82% fine sand or coarser in control section . 

Current Taxonomic Name: DDD 
Current Taxonomic Class: Sandy-skeletal, carbonatic, mesic, Oxyaquic Ustifluvents 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370095E, 4142936N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: stream terrace 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: 6 percent 
Elevation: 2095.1 meters (6873.6 feet) 
Aspect: 27r 
Shape: up/down: linear; across: Convex 
Surface Fragments: subrounded sandstone - 20 percent gravels, 3 cobbles, 2 percent stones, 

and 10 channers. 

Drainage: Very poorly drained 
Runoff: low 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Native shrubs 

Existing Vegetation: SALVI - sage (Salvia); JUSC2 - Rocky Mountain juniper (Juniperus 

scopulorum); lESAS - Salina wildrye (Leymus salinus ssp. salinus); ElAN - Russian olive 
(Elaeagnus angustifolia) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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A --- 0 to 12 centimeters (O to 4.7 inches); light olive brown (2.SY 5/3) moist, very gravelly 
loamy sand; pale yellow (2.SY 7/3) dry; 84 percent sand; 14 percent silt; 2 percent clay; 
weak medium subangular blocky parting to single grain structure; very friable, slightly 
hard, nonsticky, non plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; 40 percent subrounded sandstone 
gravels; electrical conductivity of 0.28 mmhos/cm by EC meter, saturated paste; by HCI, 
1 normal; strongly alkaline, pH 8.6, pH meter; clear; CaC03 53.1 percent. 

(1 --- 12 to SO centimeters (4.7 to 19.7 inches); light olive brown (2.SY 5/3) moist, extremely 
gravelly sand; light yellowish brown (2.SY 6/3) dry; 90 percent sand; 8 percent silt; 2 
percent clay; 4 percent medium reddish yellow (SYR 6/6) mottles; single grain; loose, 
loose, nonsticky, non plastic; common fine roots throughout and common very fine roots 
throughout; 4 percent (common) medium reddish yellow (SYR 6/6), moist; 33 percent 
subrounded limestone gravels and 33 percent subrounded sandstone gravels; electrical 
conductivity of 0.25 mmhos/cm by EC meter, saturated paste; by HCI, 1 normal; very 
strongly alkaline, pH 9.3, pH meter; clear; CaC03 62.2 percent. 

(2 --- SO to 87 centimeters (19.7 to 34.3 inches); light yellowish brown (10YR 6/4) moist, 
extremely gravelly sand; very pale brown (10YR 7/4) dry; 86 percent sand; 12 percent 
silt; 2 percent clay; 12 percent medium reddish yellow (SYR 6/6) mottles; single grain; 
loose, loose, nonsticky, non plastic; common very fine roots throughout; 2 percent (very 
few) faint carbonate coats on bottom faces of peds; 12 percent (common) medium 
reddish yellow (SYR 6/6), moist; 30 percent subrounded limestone gravels and 33 
percent subrounded sandstone gravels; electrical conductivity of 0.36 mmhos/cm by EC 
meter, saturated paste; by HCI, 1 normal; very strongly alkaline, pH 9.2, pH meter; 
gradual; CaC03 60.5 percent. 

(3 --- 87 to 126 centimeters (34.3 to 49.6 inches); light yellowish brown (10YR 6/4) moist, 
extremely gravelly sand; very pale brown (10YR 7/4) dry; 90 percent sand; 9 percent silt; 
1 percent clay; 10 percent medium reddish yellow (SYR 6/6) mottles; single grain; loose, 
loose, nonsticky, non plastic; common very fine roots throughout; 10 percent (common) 
medium reddish yellow (SYR 6/6), moist; 33 percent limestone gravels and 33 percent 
subrounded sandstone gravels; electrical conductivity of 0.37 mmhos/cm by EC meter, 
saturated paste; by HCI, 1 normal; strongly alkaline, pH 9, pH meter; clear; CaC03 61.9 
percent. 

(4 --- 126 to 160 centimeters (49.6 to 63 inches); gray (2.SY 6/1) moist, extremely gravelly 
loamy sand; light gray (2.SY 7/1) dry; 82 percent sand; 15 percent silt; 3 percent clay; 1 
percent medium greenish gray (lOY 6/1) and 4 percent medium yellowish red (SYR 5/6) 
mottles; single grain; loose, loose, nonsticky, non plastic; 20 percent (many) greenish 
gray (lOY 6/1), moist and 5 percent (common) medium yellowish red (SYR S/6), moist; 
35 percent subrounded limestone gravels and 35 percent subrounded sandstone 
gravels; electrical conductivity of 0.62 mmhos/cm by EC meter, saturated paste; by HCI, 
1 normal; strongly alkaline, pH 8.8, pH meter; clear; CaC03 68.2 percent. 
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C5 --- 160 to 210 centimeters (63 to 82.7 inches); pale brown (10YR 6/3) moist, extremely 
gravelly loamy sand; light gray (10YR 7/2) dry; 84 percent sand; 14 percent silt; 2 
percent clay; 8 percent medium yellowish red (5YR 5/6) mottles; single grain; loose, 
loose, nonsticky, nonplastic; 8 percent (common) medium yellowish red (5YR 5/6), 
moist; 37 percent subrounded limestone gravels and 37 percent subrounded sandstone 
gravels; electrical conductivity of 0.59 mmhos/cm by EC meter, saturated paste; by HCI, 
1 normal; very strongly alkaline, pH 9.2, pH meter; clear; CaC03 68.6 percent. 

2C --- 210 to 232 centimeters (82.7 to 91.3 inches); gray (N 5/) moist, loamy sand; light gray (N 
7/) dry; 80 percent sand; 16 percent silt; 4 percent clay; single grain; loose, loose, 
nonsticky, nonplastic; 1 percent subrounded sandstone gravels; electrical conductivity 
of 2.01 mmhos/cm by EC meter, saturated paste; by HCI, 1 normal; slightly alkaline, pH 
7.7, pH meter; CaC03 22.9 percent. 
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Pedon Notes: Text: Non carbonate clay 14% and 56% fine sand or coarser in control section . 

Current Taxonomic Name: Bobknoll family 
Current Taxonomic Class: Coarse-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370303E, 4143404N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

landscape: valley 
landform: fan apron, and terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 4 percent 
Elevation: 2116 meters {6942.3 feet} 
Aspect: 2140 

Shape: up/down: linear; across: linear 
Surface Fragments: subangular stone - 5 percent gravels. 

Drainage: Well drained 
Runoff: low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 
Existing Vegetation: pasture grasses {not identifiable} 

Parent Materials: slope alluvium derived from sandstone and shale 
Particle Size Control Section: 25 to 100 centimeters {9.8 to 39.4 inches} 
Diagnostic Features: Calcic horizon: 18 to 180 centimeters {7.1 to 70.9 inches} 

Ap --- 0 to 18 centimeters {O to 7.1 inches}; yellowish brown {10YR 5/4} dry, sandy clay loam; 
dark brown {10YR 3/3} moist; 50 percent sand; 25 percent silt; 25 percent clay; 
moderate medium platy structure; friable, hard, slightly sticky, slightly plastic; common 
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medium roots throughout, common fine roots throughout and many very fine roots 
throughout; common very fine tubular pores; 3 percent subangular sandstone gravels; 
electrical conductivity of 0.41 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 16.7 
percent. 

Bk1 --- 18 to 47 centimeters (7.1 to 18.5 inches); pale brown (10YR 6/3) dry, sandy clay loam; 
brown (10YR 5/3) moist; 51 percent sand; 25 percent silt; 24 percent clay; moderate 
medium subangular blocky structure; friable, hard, slightly sticky, slightly plastic; 
common medium roots throughout, common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; 2 percent (very few) carbonate 
coats on bottom surfaces of rock fragments; 5 percent (common) fine masses of 
carbonate in matrix; 10 percent subangular sandstone gravels; electrical conductivity of 
0.32 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.8, pH meter; gradual; CaC03 22.9 percent. 

Bk2 --- 47 to 78 centimeters (18.5 to 30.7 inches); light yellowish brown (10YR 6/4) dry, sandy 
loam; yellowish brown (10YR 5/4) moist; 64 percent sand; 18 percent silt; 18 percent 
clay; weak fine subangular blocky structure; very friable, slightly hard, nonsticky, 
nonplastic; common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 5 percent (few) carbonate coats on bottom surfaces of 
rock fragments; 8 percent (common) fine masses of carbonate in matrix; 3 percent 
subangular sandstone gravels; electrical conductivity of 0.26 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH 
meter; gradual; CaC03 31.5 percent. 

Bk3 --- 78 to 120 centimeters (30.7 to 47.2 inches); very pale brown (10YR 7/4) dry, sandy loam; 
light yellowish brown (10YR 6/4) moist; 60 percent sand; 26 percent silt; 14 percent clay; 
single grain; loose, loose, nonsticky, non plastic; common fine roots throughout and 
common very fine roots throughout; common very fine interstitial pores; 2 percent 
(very few) carbonate coats on bottom surfaces of rock fragments finely disseminated 
carbonates; 6 percent subangular sandstone gravels; electrical conductivity of 0.31 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH meter; abrupt; CaC03 22.2 percent. 

2C --- 120 to 180 centimeters (47.2 to 70.9 inches); light gray (10YR 7/2) dry, extremely gravelly 
loamy sand; light brownish gray (10YR 6/2) moist; 84 percent sand; 8 percent silt; 8 
percent clay; single grain; loose, loose, nonsticky, non plastic; common very fine roots 
throughout; common very fine interstitial pores finely disseminated carbonates; 64 
percent subangular sandstone gravels; electrical conductivity of 0.26 mmhos/cm by EC 
meter, saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 
8.7, pH meter; no C03 coats on Rocks; clear; CaC03 31.4 percent. 
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3C --- 180 to 230 centimeters (70.9 to 90.6 inches); very pale brown (10YR 7/3) dry, gravelly 
loamy sand; pale brown (10YR 6/3) moist; 80 percent sand; 14 percent silt; 6 percent 
clay; 10 percent medium distinct yellow (10YR 7/6) mottles; single grain; loose, loose, 
nonsticky, non plastic; many very fine interstitial pores; 18 percent subangular 
calcareous sandstone gravels; electrical conductivity of 0.2 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; strongly alkaline, pH 8.6, pH 
meter; CaC03 19.2 percent. 

l- 66 



Pedon1D:12AS024 

Description Date: 11/28/2012 
Describer: Robert long 

12AS024 

Appendix L 

12AS024 

Pedon Notes: Text: Non carbonate clay 0% and 76% fine sand or coarser in control section . 

Current Taxonomic Name: Vigil taxadjunct 
Current Taxonomic Class: Sandy-skeletal, carbonatic, mesic Oxyaquic Ustifluvents 
Current Taxon Kind: Taxadjunct 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370261E, 4143588N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West ofthe 29 Meridian 

Landscape: valley 
Landform: stream terrace, and bar 
Geomorphic Component: Tread 
Profile Pos: Shoulder 
Slope: 6 percent 
Elevation: 2110.2 meters (6923.2 feet) 
Aspect: 27r 
Shape: up/down: linear; across: Convex 
Surface Fragments: subrounded sandstone and limestone - 40 percent gravels, 10 cobbles,S 

stones, and 15 percent channers. 

Drainage: Poorly drained 
Runoff: low 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Savanna rangeland 

Existing Vegetation: SAME3 - black sage (Sa/via mellifera); ARTRW8 - Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) 

Parent Materials: alluvium derived from limestone and sandstone and/or alluvium derived 
from calcareous conglomerate 

Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Aquic conditions: 136 to 305 centimeters (53.5 to 120.1 inches) 
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A --- 0 to 18 centimeters (0 to 7.1 inches); pale brown (10YR 6/3) dry, extremely gravelly sandy 
loam; brown (10YR 5/3) moist; 74 percent sand; 20 percent silt; 6 percent clay; weak 
medium subangular blocky parting to single grain structure; very friable, slightly hard, 
nonsticky, nonplastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; many very fine interstitial pores; 
31 percent subrounded limestone gravels and 32 percent subrounded sandstone 
gravels; electrical conductivity of 0.22 mmhos/cm by EC meter, saturated paste; 
violently effervescent by HCI, 1 normal; very strongly alkaline, pH 9.1, pH meter; clear; 
CaC03 56.7 percent. 

C1 --- 18 to 84 centimeters (7.1 to 33.1 inches); very pale brown (10YR 7/4) dry, extremely 
gravelly loamy sand; light yellowish brown (10YR 6/4) moist; 80 percent sand; 18 
percent silt; 2 percent clay; 6 percent medium distinct reddish yellow (7.5YR 6/6) 
mottles; single grain; loose, loose, nonsticky, nonplastic; common very fine roots 
throughout; many very fine interstitial pores; 6 percent (common) medium reddish 
yellow (7.5YR 6/6), moist; 30 percent subrounded limestone gravels and 35 percent 
subrounded sandstone gravels; electrical conductivity of 0.2 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; very strongly alkaline, pH 9.3, 
pH meter; gradual; CaC03 56.6 percent. 

C2 --- 84 to 136 centimeters (33.1 to 53.5 inches); pale brown (10YR 6/3) dry, extremely gravelly 
sand; brown (10YR 5/3) moist; 88 percent sand; 10 percent silt; 2 percent clay; 10 
percent medium prominent red (7.5R 5/6) mottles; single grain; loose, loose, nonsticky, 
nonplastic; common very fine roots throughout; many very fine interstitial pores; 10 
percent (common) medium reddish yellow (7.5YR 6/6), moist; 30 percent subrounded 2 
limestone gravels and 31 percent subrounded sandstone gravels; electrical conductivity 
of 0.18 mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 
normal; very strongly alkaline, pH 9.4, pH meter; clear; CaC03 55.7 percent. 

C3 --- 136 to 186 centimeters (53.5 to 73.2 inches); very pale brown (10YR 7/4) dry, extremely 
gravelly loamy sand; yellowish brown (lOYR 5/4) moist; 84 percent sand; 14 percent silt; 
2 percent clay; 20 percent medium prominent reddish yellow (5YR 6/6) mottles; single 
grain; loose, loose, nonsticky, nonplastic; many very fine interstitial pores; 20 percent 
(many) medium reddish yellow (5YR 6/6), moist; 30 percent subrounded limestone 
gravels and 30 percent subrounded sandstone gravels; electrical conductivity of 0.78 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; very 
strongly alkaline, pH 9.3, pH meter; gradual; CaC03 54.7 percent. 

C4 ---186 to 243 centimeters (73.2 to 95.7 inches); light gray (10YR 7/2) dry, very gravelly sand; 
light brownish gray (10YR 6/2) moist; 88 percent sand; 11 percent silt; 1 percent clay; 15 
percent medium prominent reddish yellow (5YR 6/6) mottles; single grain; loose, loose, 
nonsticky, non plastic; many very fine interstitial pores; 3 percent (common) fine 
prominent dark bluish gray (58 4/1), moist, reduced matrix; 27 percent subrounded 
limestone gravels and 27 percent subrounded sandstone gravels; electrical conductivity 
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of 0.55 mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 
normal; very strongly alkaline, pH 9.1, pH meter; clear; CaC03 53.7 percent. 

2C --- 243 to 305 centimeters {95.7 to 120.1 inches}; pale yellow {2.5Y 7/3} dry, loamy sand; 
light yellowish brown {2.5Y 6/3} moist; 88 percent sand; 12 percent silt; 8 percent clay; 
single grain; loose, loose, nonsticky, nonplastic; many very fine interstitial pores; 
electrical conductivity of 1.19 mmhos/cm by EC meter, saturated paste; very slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; collection of sample 
from this horizon required tabs on end of collection tube to keep sample from flowing 
out.; CaC03 20.2 percent. 
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Pedon Notes: Text: Non carbonate clay 16% and 16% fine sand or coarser in control section . 

Current Taxonomic Name: Atlatl family 
Current Taxonomic Class: Coarse-loamy, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370090E, 4143492N -- Datum NAD83, Zone 12 
location Description: 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Summit 
Slope: 2 percent 
Elevation: 2091 meters (6860.2 feet) 
Aspect: 2360 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Poorly drained 
Runoff: low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: MEDIC - alfalfa (Medicago) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Secondary carbonates: 30 to 101 centimeters (11.8 to 39.8 inches), Calcic 
horizon: 30 to 101 centimeters (11.8 to 39.8 inches), Secondary carbonates: 123 to 204 
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centimeters (48.4 to 80.3 inches) and Calcic horizon: 123 to 156 centimeters (48.4 to 
61.4 inches) 

Apl--- 0 to 12 centimeters (0 to 4.7 inches); light brownish gray (10YR 6/2) dry, silt loam; dark 
grayish brown (10YR 4/2) moist; 22 percent sand; 56 percent silt; 22 percent clay; 
moderate medium subangular blocky parting to moderate medium granular structure; 
friable, hard, slightly sticky, slightly plastic; common medium roots throughout, common 
fine roots throughout and many very fine roots throughout; common very fine tubular 
pores; electrical conductivity of 0.57 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 27.3 
percent. 

Ap2 --- 12 to 30 centimeters (4.7 to 11.8 inches); light brownish gray (10YR 6/2) dry, silty clay; 
dark grayish brown (10YR 4/2) moist; 16 percent sand; 41 percent silt; 43 percent clay; 
weak medium prismatic parting to moderate medium subangular blocky structure; 
friable, hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; electrical conductivity of 0.5 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; 
clear; CaC03 45.3 percent. 

Bkl --- 30 to 70 centimeters (11.8 to 27.6 inches); very pale brown (10YR 8/3) dry, silty clay 
loam; very pale brown (10YR 7/3) moist; 12 percent sand; 56 percent silt; 32 percent 
clay; 5 percent fine very pale brown (10YR 7/4) mottles; moderate fine subangular 
blocky structure; very friable, slightly hard, slightly sticky, slightly plastic; common very 
fine roots throughout; common very fine tubular pores; 5 percent (common) fine very 
pale brown (10YR 7/4)' moist; 15 percent (common) medium masses of carbonate in 
matrix; electrical conductivity of 0.36 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH meter; gradual; CaC03 55 
percent. 

Bk2 --- 70 to 101 centimeters (27.6 to 39.8 inches); white (2.5Y 8/1) dry, loam; light gray (2.5Y 
7/2) moist; 32 percent sand; 49 percent silt; 19 percent clay; 15 percent medium very 
pale brown (10YR 7/4) mottles; moderate medium subangular blocky structure; very 
friable, slightly hard, slightly sticky, nonplastic; common fine roots throughout; common 
very fine tubular pores; 15 percent (common) medium very pale brown (10YR 7/4), 
moist; 25 percent (many) medium masses of carbonate in matrix; electrical conductivity 
of 0.31 mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 
normal; strongly alkaline, pH 8.7, pH meter; abrupt; CaC03 53.3 percent. 

2C --- 101 to 123 centimeters (39.8 to 48.4 inches); white (10YR 8/1) dry, loam; light gray (lOYR 
7/1) moist; 38 percent sand; 46 percent silt; 16 percent clay; 5 percent fine very pale 
brown (10YR 7/4) mottles; single grain; loose, loose, nonsticky, non plastic; many very 
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fine interstitial pores; 5 percent (common) fine very pale brown (10YR 7/4), moist; 
electrical conductivity of 0.31 mmhoslcm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.8, pH meter; abrupt; CaC03 44.6 
percent. 

4Ck --- 123 to 156 centimeters {48.4 to 61.4 inches}; white {2.5Y 8/1} dry, clay loam; light gray 
(2.5Y 7/1) moist; 20 percent sand; 44 percent silt; 36 percent clay; 20 percent medium 
yellow (2.5Y 7/6) mottles; moderate medium subangular blocky structure; friable, hard, 
moderately sticky, moderately plastic; common very fine tubular pores; 20 percent 
(many) medium yellow (2.5Y 7/6), moist; 20 percent (many) medium masses of 
carbonate in matrix; electrical conductivity of 0.33 mmhoslcm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; strongly alkaline, pH 8.8, pH meter; clear; 
CaC03 50.1 percent. 

SCkl --- 156 to 186 centimeters (61.4 to 73.2 inches); pale yellow (2.5Y 8/2) dry, sandy loam; 
light gray (2.5Y 7/2) moist; 58 percent sand; 26 percent silt; 16 percent clay; 10 percent 
medium yellow (2.5Y 7/6) mottles; moderate medium subangular blocky structure; very 
friable, slightly hard, nonsticky, nonplastic; many very fine interstitial pores; 10 percent 
(common) medium yellow (2.5Y 7/6), moist; 10 percent (common) medium masses of 
carbonate in matrix; electrical conductivity of 0.31 mmhoslcm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; strongly alkaline, pH 8.9, pH meter; 
gradual; CaC03 30.1 percent. 

SCk2 --- 186 to 204 centimeters (73.2 to 80.3 inches); pale yellow (2.5Y 7/3) dry, sandy loam; 
light yellowish brown (2.5Y 6/3) moist; 60 percent sand; 32 percent silt; 8 percent clay; 
20 percent medium yellow (2.5Y 7/6) mottles; moderate medium subangular blocky 
structure; very friable, slightly hard, nonsticky, nonplastic; many very fine interstitial 
pores; 20 percent (many) medium yellow (2.5Y 7/6), moist; 8 percent (common) 
medium masses of carbonate in matrix; electrical conductivity of 0.27 mmhoslcm by EC 
meter, saturated paste; strongly effervescent by HCI, 1 normal; strongly alkaline, pH 8.9, 
pH meter; CaC03 30.6 percent. 
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Pedon Notes: Text: Non carbonate clay 28% and 23% fine sand or coarser in control section. 

Current Taxonomic Name: Wimmer family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369892E, 4143755N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: fan apron, and terrace 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 5 percent 
Elevation: 2118 meters (6948.8 feet) 
Aspect: 17r 
Shape: up/down: Linear; across: Linear 
Surface Fragments: none. 

Drainage: Moderately well drained 
Runoff: Medium 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover 

Existing Vegetation: BROMU - brome (Bromus); LESA4 - saline wildrye (Leymus salinus); ROWO 
- Woods' rose (Rosa woodsii) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Secondary carbonates: 3 to 202 centimeters (1.2 to 79.5 inches), Calcic 
horizon: 20 to 65 centimeters (7.9 to 25.6 inches) and Calcic horizon: 104 to 202 
centimeters (40.9 to 79.5 inches) 
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Ap --- 3 to 20 centimeters (1.2 to 7.9 inches); grayish brown (10YR 5/2) dry, clay; dark grayish 
brown (10YR 4/2) moist; 20 percent sand; 39 percent silt; 41 percent clay; moderate 
medium platy parting to moderate medium granular structure; very friable, slightly 
hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and many very fine roots throughout; common very fine 
tubular pores; 3 percent (common) fine masses of carbonate in matrix; electrical 
conductivity of 0.73 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 28.8 percent. 

Bk1 --- 20 to 65 centimeters (7.9 to 25.6 inches); pale brown (10YR 6/3) dry, clay loam; brown 
(10YR 5/3) moist; 20 percent sand; 47 percent silt; 33 percent clay; moderate medium 
subangular blocky structure; friable, slightly hard, slightly sticky, moderately plastic; 
common medium roots throughout, common fine roots throughout and many very fine 
roots throughout; common very fine tubular pores; 10 percent (common) fine masses of 
carbonate in matrix; electrical conductivity of 0.65 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; 
CaC03 33.6 percent. 

Bk2 --- 65 to 104 centimeters (25.6 to 40.9 inches); light gray (10YR 7/1) dry, clay loam; gray 
(10YR 5/1) moist; 30 percent sand; 31 percent silt; 39 percent clay; moderate medium 
prismatic parting to moderate medium subangular blocky structure; friable, hard, 
slightly sticky, slightly plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 4 
percent (common) medium masses of carbonate in matrix; electrical conductivity of 
0.51 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; clear; CaC03 30.9 percent. 

Bk3 --- 104 to 144 centimeters (40.9 to 56.7 inches); gray (10YR 6/1) dry, silty clay; gray (10YR 
5/1) moist; 10 percent sand; 41 percent silt; 49 percent clay; 2 percent fine prominent 
reddish yellow (7.5YR 6/6) mottles; moderate medium prismatic parting to strong 
medium angular blocky structure; firm, hard, very sticky, very plastic; common medium 
roots throughout, common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 2 percent (common) fine reddish yellow 
(7.5YR 6/6), moist; 4 percent (common) medium masses of carbonate in matrix; 
electrical conductivity of 0.51 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; clear; CaC03 48.8 

percent. 

Ck --- 144 to 202 centimeters (56.7 to 79.5 inches); white (2.5Y 8/1) dry, clay; light gray (2.5Y 
7/2) moist; 20 percent sand; 37 percent silt; 43 percent clay; 15 percent medium 
prominent reddish yellow (7.5YR 6/6) mottles; moderate medium subangular blocky 
structure; friable, hard, moderately sticky, moderately plastic; common very fine roots 
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throughout; common very fine tubular pores; 15 percent (common) medium reddish 
yellow (7.5YR 6/6), moist; 30 percent (many) coarse masses of carbonate in matrix; 
electrical conductivity of 0.36 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; CaC03 53.8 
percent. 
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Pedon Notes: Text: Non-carbonate clay 30% and 23% fine sand and coarser in control section. 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 396896E, 4143931N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: fan apron, and terrace 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 1 percent 
Elevation: 2117.9 meters (6948.5 feet) 
Aspect: 45° 
Shape: up/down: Linear; across: Linear 
Surface Fragments: subangular sandstone - 5 percent gravels. 

Drainage: Moderately well drained 
Runoff: Low 
Erosion: None - deposition 

Earth Cover: Grass/herbaceous cover 

Existing Vegetation: BROMU - brome (Bromus); LESAS - Salina wild rye (Leymus salinus ssp. 

salinus); ROWO - Woods' rose (Rosa woodsii) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 20 to 100 centimeters (7.9 to 39.4 inches), Secondary 
carbonates: 52 to 560 centimeters (20.5 to 220.5 inches), Calcic horizon: 52 to 100 
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centimeters (20.5 to 39.4 inches), Calcic horizon: 116 to 305 centimeters (45.7 to 120.1 
inches) and Aquic conditions: 625 to 792 centimeters (246.1 to 311.8 inches) 

Ap --- 0 to 20 centimeters (0 to 7.9 inches); grayish brown (10YR 5/2) dry, clay; dark grayish 
brown (10YR 4/2) moist; 24 percent sand; 36 percent silt; 40 percent clay; moderate 
medium subangular blocky parting to moderate medium granular structure; friable, 
hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and many very fine roots throughout; common very fine 
tubular pores; electrical conductivity of 0.59 mmhos/cm by EC meter, saturated paste; 
very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; abrupt; 
CaC03 26.4 percent. 

Bss --- 20 to 52 centimeters (7.9 to 20.5 inches); light brownish gray (10YR 6/2) dry, clay loam; 
dark grayish brown (10YR 4/2) moist; 24 percent sand; 40 percent silt; 36 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
friable, very hard, moderately sticky, moderately plastic; common medium roots 
throughout, common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 25 percent (common) pressure faces on all faces of 
peds; electrical conductivity of 0.44 mmhos/cm by EC meter, saturated paste; very 
slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; clear; CaC03 
26.5 percent. 

Bkss --- 52 to 100 centimeters (20.5 to 39.4 inches); pale brown (10YR 6/3) dry, clay loam; 
brown (10YR 5/3) moist; 26 percent sand; 36 percent silt; 38 percent clay; structure; 
friable, very hard, moderately sticky, moderately plastic; common fine roots throughout 
and common very fine roots throughout; common very fine tubular pores; 5 percent 
(few) pressure faces on all faces of peds; 3 percent (common) fine masses of carbonate 
in matrix; electrical conductivity of 0.45 mmhos/cm by EC meter, saturated paste; 
strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; 2 narrow 
bands of Sl 3-4 cm thick; clear; CaC03 33.4 percent. 

Bk1 --- 100 to 116 centimeters (39.4 to 45.7 inches); light gray (2.5Y 7/1) dry, clay loam; gray 
(2.5Y 6/1) moist; 34 percent sand; 30 percent silt; 36 percent clay; 10 percent medium 
prominent brownish yellow (10YR 6/6) mottles; moderate medium subangular blocky 
structure; friable, hard, moderately sticky, moderately plastic; common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 5 
percent (common) fine masses of carbonate in matrix; electrical conductivity of 0.42 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; clear; CaC03 29 percent. 

Bk2 --- 116 to 156 centimeters (45.7 to 61.4 inches); gray (2.5Y 6/1) dry, silty clay loam; gray 
(2.5Y 5/1) moist; 12 percent sand; 50 percent silt; 38 percent clay; 5 percent medium 
prominent brownish yellow (10YR 6/6) mottles; moderate medium prismatic parting to 
strong medium angular blocky structure; firm, very hard, moderately sticky, moderately 
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plastic; common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 8 percent (common) medium masses of carbonate in 
matrix; electrical conductivity of 0.44 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; abrupt; CaC03 
46.6 percent. 

2Bk1 --- 156 to 170 centimeters (61.4 to 66.9 inches); white (2.5Y 8/1) dry, silty clay; light gray 
(2.5Y 7/1) moist; 6 percent sand; 54 percent silt; 40 percent clay; 10 percent coarse 
prominent yellow (10YR 7/8) mottles; moderate medium prismatic parting to moderate 
medium angular blocky structure; friable, very hard, moderately sticky, moderately 
plastic; common fine roots throughout and many very fine roots throughout; common 
fine tubular pores; 30 percent (many) medium masses of carbonate in matrix; electrical 
conductivity of 0.45 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.3, pH meter; gradual; CaC03 51.6 percent. 

2Bk2 --- 170 to 305 centimeters (66.9 to 120.1 inches); white (2.5Y 8/1) dry, silty clay; light gray 
(2.5Y 7/1) moist; 0 percent sand; 52 percent silt; 48 percent clay; 30 percent medium 
prominent reddish yellow (7.5YR 6/6) mottles; moderate medium subangular blocky 
structure; firm, very hard, very sticky, very plastic; 15 percent (common) medium 
masses of carbonate in matrix; electrical conductivity of 0.49 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH 
meter; clear; CaC03 46.2 percent. 

2Bk3 --- 305 to 427 centimeters (120.1 to 168.1 inches); gray (2.5Y 6/1) dry, clay; gray (2.5Y 5/1) 
moist; 12 percent sand; 39 percent silt; 49 percent clay; 15 percent medium prominent 
brownish yellow (10YR 6/6) mottles; massive; firm, very hard, very sticky, very plastic; 3 
percent (common) fine threadlike masses of carbonate in matrix; electrical conductivity 
of 0.59 mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 
normal; moderately alkaline, pH 8.1, pH meter; clear; CaC03 27.2 percent. 

2Ck --- 427 to 560 centimeters (168.1 to 220.5 inches); gray (2.5Y 6/1) dry, silty clay; gray (2.5Y 
5/1) moist; 4 percent sand; 37 percent silt; 59 percent clay; 15 percent medium 
prominent yellow (10YR 7/6) mottles; massive; firm, very hard, very sticky, very plastic 
finely disseminated carbonates; electrical conductivity of 0.6 mmhos/cm by EC meter, 
saturated paste; very slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, 
pH meter; gradual; CaC03 29 percent. 

3C1 --- 560 to 625 centimeters (220.5 to 246.1 inches); light yellowish brown (2.5Y 6/3) dry, 
loam; olive brown (2.5Y 4/3) moist; 46 percent sand; 32 percent silt; 22 percent clay; 15 
percent coarse prominent brownish yellow (10YR 6/8) and 15 percent medium 
prominent brownish yellow (10YR 6/8) mottles; massive parting to single grain; friable, 
hard, slightly sticky, non plastic; many very fine interstitial pores; electrical conductivity 
of 0.76 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH meter; clear; CaC03 26.5 percent. 
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3C2 --- 625 to 792 centimeters (246.1 to 311.8 inches); pale yellow (2.5Y 7/4) dry, sandy loam; 
light yellowish brown (2.5Y 6/4) moist; 64 percent sand; 26 percent silt; 10 percent clay; 
35 percent coarse prominent brownish yellow (10YR 6/8) mottles; single grain; loose, 
loose, nonsticky, non plastic; many very fine interstitial pores; electrical conductivity of 
0.88 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.3, pH meter; CaC03 24.9 percent. 
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Pedon Notes: Text: Non carbonate clay 20% and 24% fine sand and coarser in control section. 

Current Taxonomic Name: CCC family similar 
Current Taxonomic Class: Fine-loamy, carbonatic, mesic Aridic Haplustepts 
Current Taxon Kind: Taxadjunct 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370260E, 4143851N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Anthropogenic Feature: 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 4 percent 
Elevation: 2121.1 meters (6959.1 feet) 
Aspect: 2630 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Poorly drained 
Runoff: low 
Erosion: None - deposition 

Earth Cover: Grass/herbaceous cover 

Existing Vegetation: MEDIC - alfalfa (Medicago) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 12 to 25 centimeters (4.7 to 9.8 inches), Secondary 
carbonates: 25 to 173 centimeters (9.8 to 68.1 inches), Secondary carbonates: 275 to 
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325 centimeters {108.3 to 128 inches} and Aquic conditions: 325 to 610 centimeters 
{128 to 240.2 inches} 

ApI --- 0 to 12 centimeters {O to 4.7 inches}; light brownish gray {10YR 6/2} dry, clay; dark 
grayish brown {10YR 4/2} moist; 18 percent sand; 38 percent silt; 44 percent clay; 
moderate medium subangular blocky parting to moderate medium granular structure; 
friable, hard, very sticky, very plastic; common medium roots throughout, common fine 
roots throughout and many very fine roots throughout; common very fine tubular 
pores; electrical conductivity of 0.82 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 48.6 
percent. 

Bss --- 12 to 25 centimeters {4.7 to 9.8 inches}; light brownish gray {2.5Y 6/2} dry, silty clay 
loam; dark grayish brown {2.5Y 4/2} mOist; 18 percent sand; 43 percent silt; 39 percent 
clay; moderate medium subangular blocky parting to strong fine subangular blocky 
structure; friable, hard, moderately sticky, moderately plastic; common medium roots 
throughout, common fine roots throughout and many very fine roots throughout; 
common very fine tubular pores; 15 percent {few} pressure faces on vertical faces of 
peds; electrical conductivity of 0.63 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; abrupt; CaC03 49.4 
percent. 

Bkl--- 25 to 68 centimeters {9.8 to 26.8 inches}; pale yellow {2.5Y 8/2} dry, silty clay; light gray 
(2.5Y 7/2) moist; 10 percent sand; 46 percent silt; 44 percent clay; 5 percent fine 
prominent pink (7.5YR 7/4) mottles; moderate medium subangular blocky structure; 
friable, very hard, very sticky, very plastic; common medium roots throughout, common 
fine roots throughout and common very fine roots throughout; common very fine 
tubular pores; 5 percent {common} fine pink {7.5YR 7/4}, moist; 10 percent {common} 
medium masses of carbonate on faces of peds; electrical conductivity of 0.36 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; abrupt; CaC03 53.8 percent. 

Bk2 --- 68 to 103 centimeters {26.8 to 40.6 inches}; white (2.5Y 8/1) dry, sandy loam; light gray 
{2.5Y 7/1} moist; 52 percent sand; 36 percent silt; 12 percent clay; 5 percent medium 
reddish yellow (7.5YR 6/6) and 10 percent fine prominent reddish yellow (7.5YR 6/6) 
mottles; structure; friable, hard, nonsticky, nonplastic; common very fine roots 
throughout; common very fine tubular pores; 15 percent (common) fine reddish yellow 
(7.5YR 6/6), moist; 30 percent {many} medium masses of carbonate in matrix; electrical 
conductivity of 0.34 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; clear; CaC03 42.6 percent. 

Cki --- 103 to 128 centimeters {40.6 to 50.4 inches}; white {2.5Y 8/1} dry, silty clay loam; light 
gray {2.5Y 7/1} moist; 12 percent sand; 56 percent silt; 32 percent clay; 25 percent 
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medium prominent reddish yellow (7.5YR 6/6) mottles; moderate medium subangular 
blocky structure; firm, very hard, slightly sticky, slightly plastic; common very fine roots 
throughout; 25 percent (many) medium reddish yellow (7.5YR 6/6), moist finely 
disseminated carbonates; electrical conductivity of 0.36 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH 
meter; abrupt; CaC03 47.1 percent. 

Ck2 --- 128 to 157 centimeters (50.4 to 61.8 inches); pale yellow (2.5Y 8/2) dry, silty clay; light 
gray (2.5Y 7/2) moist; 12 percent sand; 46 percent silt; 42 percent clay; 35 percent 
medium prominent reddish yellow (7.5YR 6/6) mottles; weak medium subangular blocky 
structure; firm, very hard, very sticky, moderately plastic; common very fine roots 
throughout; 30 percent (common) clay films on all faces of peds; 35 percent (many) 
medium reddish yellow (7.5YR 6/6), moist finely disseminated carbonates; electrical 
conductivity of 0.38 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; strongly alkaline, pH 8.5, pH meter; abrupt; CaC03 51.7 percent. 

Ck3 --- 157 to 173 centimeters (61.8 to 68.1 inches); white (10YR 8/1) dry, loam; light gray 
(10YR 7/1) moist; 48 percent sand; 40 percent silt; 12 percent clay; 10 percent fine 
prominent reddish yellow (7.5YR 6/6) mottles; weak fine subangular blocky structure; 
friable, extremely hard, nonsticky, non plastic; common very fine roots throughout finely 
disseminated carbonates; electrical conductivity of 0.35 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 8.8, pH 
meter; Stopped push probe; clear; CaC03 46.7 percent. 

C --- 173 to 235 centimeters (68.1 to 92.5 inches); pale yellow (2.5Y 8/2) dry, loam; light gray 
(2.5Y 7/1) moist; 50 percent sand; 38 percent silt; 12 percent clay; 40 percent coarse 
prominent yellow (10YR 7/8) mottles; massive parting to single grain; very friable, hard, 
nonsticky, nonplastic; common very fine roots throughout; many very fine interstitial 
pores; electrical conductivity of 0.52 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; abrupt; CaC03 
33.2 percent. 

2C --- 235 to 275 centimeters (92.5 to 108.3 inches); grayish brown (2.5Y 5/2) dry, sandy loam; 
very dark grayish brown (2.5Y 3/2) moist; 72 percent sand; 18 percent silt; 10 percent 
clay; 5 percent fine prominent yellowish brown (10YR 5/6) mottles; weak medium 
subangular blocky parting to single grain structure; very friable, hard, nonsticky, 
nonplastic; many very fine interstitial pores; electrical conductivity of 0.57 mmhos/cm 
by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately 
alkaline, pH 8.1, pH meter; clear; CaC03 18.7 percent. 

2Ck --- 275 to 325 centimeters (108.3 to 128 inches); light gray (2.5Y 7/2) dry, sandy loam; light 
brownish gray (2.5Y 6/2) moist; 72 percent sand; 20 percent silt; 8 percent clay; 10 
percent medium prominent reddish yellow (7.5YR 6/8) mottles; weak medium 
subangular blocky parting to single grain structure; very friable, hard, nonsticky, 
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nonplastic; many very fine interstitial pores finely disseminated carbonates; electrical 
conductivity of 0.77 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; clear; CaC03 21.2 percent. 

3C1 --- 325 to 460 centimeters (128 to 181.1 inches); light gray (2.5Y 7/2) dry, loam; light 
yellowish brown (2.5Y 6/3) moist; 28 percent sand; 46 percent silt; 26 percent clay; 15 
percent medium prominent reddish yellow (7.5YR 6/8) mottles; massive; friable, 
extremely hard, slightly sticky, slightly plastic; common very fine tubular pores; 35 
percent (many) coarse prominent light bluish gray (lOB 7/1)' moist, reduced matrix; 
electrical conductivity of 2.61 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 27.1 
percent. 

3C2 --- 460 to 610 centimeters (181.1 to 240.2 inches); light gray (2.5Y 7/2) dry, sandy loam; 
grayish brown (2.5Y 5/2) moist; 54 percent sand; 32 percent silt; 14 percent clay; 25 
percent coarse brownish yellow (10YR 6/8) mottles; massive; friable, extremely hard, 
nonsticky, nonplastic; many very fine interstitial pores; 40 percent (many) coarse 
prominent light bluish gray (5PB 7/1)' moist; electrical conductivity of 2.38 mmhos/cm 
by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 
7.5, pH meter; CaC03 25.3 percent. 

L - 83 



Pedon ID: 12AS029 

Description Date: 11/29/2012 
Describer: Robert long 

12AS029 

Appendix L 
12AS029 

Pedon Notes: Text: Non carbonate clay 38%and 19% fine sand or coarser in control section; 
This profile appears to colluvium deposited over deep weathering Tropic shale and 
sandstone.; Aquic conditions determined to be from 244 to 610 cm based on saturated 
conditions and very gravelly sandy loam immediately above the saturated zone. 

Current Taxonomic Name: Boxcanyon family 
Current Taxonomic Class: Fine, smectitic, mesic Calcidic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370221E, 4144330N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
landform: alluvial fan on terrace 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 3 percent 
Elevation: 2128.2 meters (6982.3 feet) 
Aspect: 2390 

Shape: up/down: linear; across: linear 
Surface Fragments: subrounded sandstone - 1 percent gravels and 1 percent channers. 

Drainage: Somewhat poorly drained 
Runoff: Low 
Site Ksat Class Upper: 
Site Ksat Class Lower: 
Erosion: None - deposition 

Primary Earth Cover: Crop cover. 
Existing Vegetation: MEDIC - alfalfa (Medicago) 

Parent Materials: alluvium derived from limestone, sandstone, and shale and/or alluvium. 
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Particle Size Control Section: 14 to 64 centimeters (5.5 to 25.2 inches) 

Appendix L 

12AS029 

Diagnostic Features: Secondary carbonates: 14 to 58 centimeters (5.5 to 22.8 inches), Argillic 
horizon: 14 to 86 centimeters (5.5 to 33.9 inches), Calcic horizon: 36 to 58 centimeters 
(14.2 to 22.8 inches), Secondary carbonates: 86 to 244 centimeters (33.9 to 96.1 inches), 
Calcic horizon: 86 to 232 centimeters (33.9 to 91.3 inches) and Aquic conditions: 244 to 
610 centimeters (96.1 to 240.2 inches). 

Ap --- 0 to 14 centimeters (0 to 5.5 inches); light brownish gray (10YR 6/2) dry, sandy clay loam; 
dark grayish brown (10YR 4/2) moist; 46 percent sand; 24 percent silt; 30 percent clay; 
weak medium subangular blocky parting to moderate medium granular structure; very 
friable, slightly hard, slightly sticky, slightly plastic; common coarse roots throughout, 
common medium roots throughout, common fine roots throughout and many very fine 
roots throughout; common very fine tubular pores; electrical conductivity of 1.18 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.6, pH meter; clear; CaC03 25.6 percent. 

Btkl--- 14 to 36 centimeters (5.5 to 14.2 inches); light brownish gray (2.5Y 6/2) dry, clay loam; 
dark grayish brown (2.5Y 4/2) moist; 32 percent sand; 30 percent silt; 38 percent clay; 
moderate medium subangular blocky structure; friable, hard, moderately sticky, 
moderately plastic; common coarse roots throughout, common medium roots 
throughout, common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 10 percent (few) clay films between sand grains and 20 
percent (few) clay films on all faces of peds; 1 percent (few) very fine masses of 
carbonate on vertical faces of peds; electrical conductivity of 0.4 mmhos/cm by EC 
meter, saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 
7.9, pH meter; clear; CaC03 16.5 percent. 

Btk2 --- 36 to 58 centimeters (14.2 to 22.8 inches); light brownish gray (2.5Y 6/2) dry, silty clay; 
grayish brown (2.5Y 5/2) moist; 12 percent sand; 40 percent silt; 48 percent clay; 
moderate medium subangular blocky structure; friable, hard, very sticky, very plastic; 
common coarse roots throughout, common medium roots throughout, common fine 
roots throughout and common very fine roots throughout; common very fine tubular 
pores; 40 percent (common) clay films on all faces of peds; 8 percent (common) very 
fine threadlike masses of carbonate on vertical faces of peds; electrical conductivity of 
0.36 mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 
normal; moderately alkaline, pH 8, pH meter; abrupt; CaC03 24.1 percent. 

2Btb --- 58 to 86 centimeters (22.8 to 33.9 inches); gray (2.5Y 6/1) dry, clay; dark gray (2.5Y 4/1) 
moist; 2 percent sand; 40 percent silt; 58 percent clay; strong medium angular blocky 
structure; firm, very hard, very sticky, very plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; 50 percent (many) clay films on all faces of peds; electrical 
conductivity of 0.45 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
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HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; Buried surface; clear; CaC03 39.2 
percent. 

2Bkl--- 86 to 118 centimeters (33.9 to 46.5 inches); very pale brown (10YR 8/3) dry, silty clay; 
very pale brown (10YR 7/4) moist; 8 percent sand; 34 percent silt; 58 percent clay; 6 
percent medium prominent reddish yellow (5YR 6/6) mottles; structure; friable, hard, 
very sticky, very plastic; common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 6 percent (common) medium reddish 
yellow (5YR 6/6), moist; 25 percent (many) medium masses of carbonate on faces of 
peds; electrical conductivity of 0.36 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; gradual; CaC03 
51.2 percent. 

2Bk2 --- 118 to 173 centimeters (46.5 to 68.1 inches); pale yellow (2.5Y 8/2) dry, silty clay loam; 
light gray (2.5Y 7/2) moist; 6 percent sand; 56 percent silt; 38 percent clay; 12 percent 
medium prominent reddish yellow (7.5YR 6/6) mottles; structure; very friable, slightly 
hard, moderately sticky, moderately plastic; common fine roots throughout and 
common very fine roots throughout; common very fine interstitial pores; 12 percent 
(common) medium reddish yellow (7.5YR 6/6)' moist; 35 percent (many) medium 
masses of carbonate in matrix; electrical conductivity of 0.38 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH 
meter; clear; CaC03 57.7 percent. 

3Ckl--- 173 to 232 centimeters (68.1 to 91.3 inches); white (2.5Y 8/1) dry, silty clay; light gray 
(2.5Y 7/1) moist; 8 percent sand; 40 percent silt; 52 percent clay; 10 percent medium 
prominent strong brown (7.5YR 5/6) and 15 percent fine prominent strong brown (7.5YR 
5/6) mottles; strong medium platy structure; friable, very hard, very sticky, very plastic; 
common very fine roots throughout; 25 percent (many) fine strong brown (7.5YR 5/6), 
moist; 20 percent (many) medium masses of carbonate on faces of peds; electrical 
conductivity of 0.48 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; abrupt; CaC03 47.1 percent. 

3Ck2 --- 232 to 244 centimeters (91.3 to 96.1 inches); gray (2.5Y 6/1) dry, clay loam; gray (2.5Y 
5/1) moist; 44 percent sand; 24 percent silt; 32 percent clay; 5 percent fine prominent 
strong brown (7.5YR 5/6) mottles; massive; very firm, extremely hard, slightly sticky, 
slightly plastic; 5 percent (common) fine strong brown (7.5YR 5/6), moist; 5 percent 
(common) medium masses of carbonate on faces of peds; 5 percent subrounded 
sandstone gravels; electrical conductivity of 4.85 mmhos/cm by EC meter, saturated 
paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; 
compacted sediment; clear; CaC03 24.9 percent. 

4Ck --- 244 to 334 centimeters (96.1 to 131.5 inches); light gray (2.5Y 7/1) dry, very gravelly 
sandy loam; light brownish gray (2.5Y 6/2) moist; 62 percent sand; 24 percent silt; 14 
percent clay; 20 percent coarse prominent brownish yellow (10YR 6/8) mottles; massive 
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parting to single grain; very friable, hard, nonsticky, non plastic; many very fine 
interstitial pores; 2 percent (very few) carbonate coats on bottom surfaces of rock 
fragments; 40 percent subrounded sandstone gravels; electrical conductivity of 5.24 

mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.4, pH meter; 4Ck rock fragments estimated; clear; CaC03 
25.6 percent. 

4Cr --- 334 to 500 centimeters (131.5 to 196.9 inches); light yellowish brown (2.5Y 6/4) dry, 
clay; light olive brown (2.5Y 5/4) moist; 4 percent sand; 40 percent silt; 56 percent clay; 
20 percent coarse prominent brownish yellow (10YR 6/6) mottles; massive parting to 
single grain; very friable, hard, very sticky, very plastic; electrical conductivity of 4.81 
mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; Box sample resembles Tropic sandstone; 
requires very strong pressure to break fragments. and contains a 4-6 cm sandy clay loam 
lens.; clear; CaC03 23.2 percent. 

SCr --- 500 to 610 centimeters (196.9 to 240.2 inches); gray (5Y 6/1) dry, sandy clay loam; gray 
(5Y 5/1) moist; 64 percent sand; 16 percent silt; 20 percent clay; 3 percent very fine 
distinct yellow (2.5Y 7/6) mottles; massive; firm, very hard, slightly sticky, slightly plastic; 
electrical conductivity of 1.85 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; Resembles 
weathering Tropic shale and some sections are platy; CaC03 26.6 percent. 
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Pedon 10: 12AS030 

Description Date: 11/29/2012 
Describer: Robert Long 

12AS030 
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Pedon Notes: Text: Non carbonate clay 48% and fine sand or coarser 10% in control section. 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370295E, 4144440N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: hills 
Landform: hills lope 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 24 percent . 
Elevation: 2135 meters (7004.6 feet) 
Aspect: 19r 
Shape: up/down: Linear; across: Linear 
Surface Fragments: none. 

Drainage: Well drained 
Runoff: High 
Erosion: Class 3 - Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 
Existing Vegetation: AGCR - crested wheatgrass (Agropyron cristatum); ARTRW8 - Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) 

Parent Materials: residuum 
Bedrock: Calcareous sandstone at 95 centimeters (37.4 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 15 to 42 centimeters (5.9 to 16.5 inches) and Paralithic 
contact: 95 centimeters (37.4 inches) 
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Ai --- 0 to 15 centimeters (0 to 5.9 inches); light yellowish brown (2.5Y 6/3) dry, clay; light olive 
brown (2.5Y 5/3) moist; 12 percent sand; 35 percent silt; 53 percent clay; moderate 
medium subangular blocky parting to moderate medium granular structure; friable, 
hard, very sticky, very plastic; common fine roots throughout and many very fine roots 
throughout; common very fine tubular pores; electrical conductivity of 0.39 mmhos/cm 
by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, 
pH 7.7, pH meter; clear; CaC03 21.6 percent. 

Bssi --- 15 to 30 centimeters (5.9 to 11.8 inches); light brownish gray (2.5Y 6/2) dry, clay; 
grayish brown (2.5Y 5/2) moist; 16 percent sand; 30 percent silt; 54 percent clay; 
moderate medium prismatic parting to strong medium subangular blocky structure; 
firm, very hard, very sticky, very plastic; common fine roots throughout and many very 
fine roots throughout; common very fine tubular pores; 40 percent (common) 
slickensides (pedogenic) on all faces of peds; electrical conductivity of 0.37 mmhos/cm 
by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 
7.7, pH meter; clear; CaC03 21.5 percent. 

Bss2 --- 30 to 42 centimeters (11.8 to 16.5 inches); light gray (2.5Y 7/2) dry, clay; light brownish 
gray (2.5Y 6/2) moist; 14 percent sand; 32 percent silt; 54 percent clay; structure; very 
firm, extremely hard, very sticky, very plastic; common very fine roots throughout; 20 
percent (few) slickensides (pedoogenic) on all faces of peds; electrical conductivity of 
0.36 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; clear; CaC03 21.8 percent. 

Ck --- 42 to 67 centimeters (16.5 to 26.4 inches); light gray (2.5Y 7/2) dry, clay; light brownish 
gray (2.5Y 6/2) moist; 10 percent sand; 36 percent silt; 54 percent clay; moderate 
medium platy structure; very firm, extremely hard, very sticky, very plastic; common 
very fine roots throughout; 2 percent (very few) carbonate coats on rock fragments; 70 
percent angular shale parachanners; electrical conductivity of 0.69 mmhos/cm by EC 
meter, saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 
7.9, pH meter; clear; CaC03 21.3 percent. 

C --- 67 to 95 centimeters (26.4 to 37.4 inches); light brownish gray (2.5Y 6/2) dry, silty clay; 
grayish brown (2.5Y 5/2) moist; 10 percent sand; 34 percent silt; 56 percent clay; 
structure; very firm, extremely hard, very sticky, very plastic; electrical conductivity of 
1.57 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; CaC03 21.6 percent. 

Cr --- 95 centimeters (37.4 inches); weathering Tropic shale. 
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Pedon ID: 12AS031 

Description Date: 11/29/2012 
Describer: Robert Long 

12AS031 
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Pedon Notes: Text: Non carbonate clay 24% and fine sand or coarser 34% in control section. 

Current Taxonomic Name: Wimmer family 
Current Taxonomic Class: Fine-loamy, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370459E, 4143562N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: terrace, and alluvial fan 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 3 percent 
Elevation: 2126 meters (6975.1 feet) 
Aspect: 2320 

Shape: up/down: Convex; across: Linear 
Surface Fragments: subangular sandstone - 2 percent gravels and 1 percent channers. 

Drainage: Well drained 
Runoff: Low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus) 

Parent Materials: alluvium 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 12 to 71 centimeters (4.7 to 28 inches), Secondary 
carbonates: 71 to 172 centimeters (28 to 67.7 inches) and Calcic horizon: 71 to 134 
centimeters (28 to 52.8 inches) 

L - 90 



Appendix L 

12AS031 

Ap1 --- 0 to 12 centimeters (0 to 4.7 inches); light yellowish brown (2.5Y 6/3) dry, clay; olive 
brown (2.5Y 4/3) moist; 20 percent sand; 37 percent silt; 43 percent clay; moderate 
medium platy parting to moderate medium granular structure; very friable, slightly 
hard, very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and many very fine roots throughout; common very fine tubular pores; 2 
percent subangular sandstone gravels; electrical conductivity of 0.47 mmhos/cm by EC 
meter, saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, 
pH meter; clear smooth boundary; CaC03 23.3 percent. 

ABss --- 12 to 26 centimeters (4.7 to 10.2 inches); light yellowish brown (2.5Y 6/3) dry, clay; 
olive brown (2.5Y 4/3) moist; 20 percent sand; 35 percent silt; 45 percent clay; 
moderate medium subangular blocky structure; friable, hard, very sticky, very plastic; 
common medium roots throughout, common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; 5 percent (few) slickensides 
(pedogenic) on all faces of peds; electrical conductivity of 0.46 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH 
meter; clear smooth boundary; CaC03 23.4 percent. 

Bss1--- 26 to 44 centimeters (10.2 to 17.3 inches); light brownish gray (lOYR 6/2) dry, clay; dark 
grayish brown (lOYR 4/2) moist; 20 percent sand; 36 percent silt; 44 percent clay; 
moderate medium prismatic parting to moderate medium angular blocky structure; 
friable, hard, very sticky, very plastic; common medium roots throughout, common fine 
roots throughout and common very fine roots throughout; 40 percent (common) 
slickensides (pedogenic) on all faces of peds; 2 percent subangular sandstone gravels; 
electrical conductivity of 0.46 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; clear smooth 
boundary; CaC03 18.4 percent. 

Bss2 --- 44 to 71 centimeters (17.3 to 28 inches); pale brown (lOYR 6/3) dry, sandy clay loam; 
brown (lOYR 5/3) moist; 46 percent sand; 22 percent silt; 32 percent clay; strong 
medium prismatic parting to strong medium angular blocky structure; firm, very hard, 
moderately sticky, moderately plastic; common medium roots throughout, common fine 
roots throughout and common very fine roots throughout; 2 percent (very few) 
carbonate coats on bottom surfaces of rock fragments and 40 percent (common) 
slickensides (pedogenic) on all faces of peds; 5 percent subangular sandstone gravels; 
electrical conductivity of 0.37 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; clear smooth 
boundary; CaC03 22.4 percent. 

Bk1 --- 71 to 108 centimeters (28 to 42.5 inches); very pale brown (lOYR 8/3) dry, loam; very 
pale brown (lOYR 7/3) moist; 46 percent sand; 36 percent silt; 18 percent clay; weak 
medium prismatic parting to moderate medium subangular blocky structure; friable, 
very hard, nonsticky, slightly plastic; common very fine roots throughout; common very 
fine interstitial pores; 8 percent (common) fine masses of carbonate in matrix; electrical 
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conductivity of 0.29 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; abrupt smooth boundary; CaC03 
36.4 percent. 

Bk2 --- 108 to 134 centimeters {42.5 to 52.8 inches}; very pale brown {10YR 8/4} dry, sandy 
loam; very pale brown {10YR 7/4} moist; 68 percent sand; 20 percent silt; 12 percent 
clay; moderate medium subangular blocky structure; friable, hard, nonsticky, nonplastic; 
common fine roots throughout and common very fine roots throughout; common very 
fine interstitial pores; 3 percent {common} fine spherical masses of carbonate in matrix; 
electrical conductivity of 0.22 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; clear wavy 
boundary; CaC03 35 percent. 

Bk3 --- 134 to 172 centimeters {52.8 to 67.7 inches}; very pale brown {10YR 7/4} dry, sandy 
loam; light yellowish brown {10YR 6/4} moist; 74 percent sand; 16 percent silt; 10 
percent clay; weak medium subangular blocky parting to single grain structure; loose, 
soft, nonsticky, non plastic; common fine roots throughout and common very fine roots 
throughout; many very fine interstitial pores; 3 percent {common} fine masses of 
carbonate in matrix; electrical conductivity of 0.24 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; 
CaC03 24 percent. 
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Description Date: 11/29/2012 
Describer: Robert long 
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Pedon Notes: Text: Non carbonate clay 52% and fine sand or coarser 14% in control section. 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369543E, 4142570N -- Datum NAD83, Zone 12 
legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

landscape: hills 
landform: fan apron 
Anthropogenic Feature: 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 6 percent 
Elevation: 2102 meters (6896.3 feet) 
Aspect: 1440 

Shape: up/down: linear; across: linear 
Surface Fragments: Tropic concretions - 2 percent cobbles; subangular sandstone - 5 percent 

channers. 

Drainage: Well drained 
Runoff: Medium 
Erosion: None - deposition 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: BROMU - brome (Bromus); BRTE - cheatgrass (Bromus tectorum); VICIA­
vetch (Vida); PUA - galleta (Pleuraphis jamesii); ARTRW8 - Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) 

Parent Materials: residuum weathered from calcareous shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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Diagnostic Features: Secondary carbonates: 10 to 24 centimeters (3.9 to 9.4 inches), 
Slickensides: 10 to 66 centimeters (3.9 to 26 inches) and Secondary carbonates: 66 to 
165 centimeters (26 to 65 inches) 

Ap --- 0 to 10 centimeters (0 to 3.9 inches); grayish brown (10YR 5/2) dry, clay; dark grayish 
brown (10YR 4/2) moist; 26 percent sand; 31 percent silt; 43 percent clay; weak medium 
subangular blocky parting to moderate medium granular structure; very friable, hard, 
very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine interstitial 
pores; electrical conductivity of 0.59 mmhos/cm by EC meter, saturated paste; 
noneffervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear smooth 
boundary; CaC03 6.5 percent. 

Bss1 --- 10 to 24 centimeters (3.9 to 9.4 inches); grayish brown (2.5Y 5/2) dry, clay; olive brown 
(2.5Y 4/3) moist; 20 percent sand; 31 percent silt; 49 percent clay; moderate medium 
subangular blocky structure; friable, very hard, very sticky, very plastic; common 
medium roots throughout, common fine roots throughout and many very fine roots 
throughout; common very fine tubular pores; 40 percent (common) slickensides 
(pedogenic) on all faces of peds; 8 percent (common) fine threadlike masses of 
carbonate on surfaces along root channels; electrical conductivity of 0.45 mmhos/cm by 
EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 
7.8, pH meter; clear wavy boundary; CaC03 7.6 percent. 

Bss2 --- 24 to 66 centimeters (9.4 to 26 inches); gray (10YR 6/1) dry, silty clay; gray (10YR 5/1) 
moist; 16 percent sand; 28 percent silt; 56 percent clay; moderate coarse prismatic 
parting to strong medium angular blocky structure; firm, extremely hard, very sticky, 
slightly plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; 70 percent (many) slickensides (pedogenic) on all 
faces of peds; electrical conductivity of 0.79 mmhos/cm by EC meter, saturated paste; 
strongly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; clear 
smooth boundary; CaC03 12.4 percent. 

Bk1 --- 66 to 143 centimeters (26 to 56.3 inches); pale yellow (2.5Y 8/2) dry, clay; light gray 
(2.5Y 7/2) moist; 16 percent sand; 24 percent silt; 60 percent clay; moderate medium 
prismatic parting to strong medium subangular blocky structure; firm, extremely hard, 
very sticky, very plastic; common very fine roots throughout; 20 percent (few) very dark 
grayish brown (2.5Y 3/2), moist, skeletans on all faces of peds; 30 percent (many) 
medium threadlike masses of carbonate in matrix; electrical conductivity of 4.96 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.8, pH meter; clear smooth boundary; CaC03 9.1 percent. 

Bk2 --- 143 to 165 centimeters (56.3 to 65 inches); light brownish gray (2.5Y 6/2) dry, clay; 
grayish brown (2.5Y 5/2) moist; 16 percent sand; 31 percent silt; 53 percent clay; weak 
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medium subangular blocky structure; friable, very hard, very sticky, very plastic; 
common very fine tubular pores; 10 percent (few) very dark grayish brown (2.5Y 3/2), 
moist, skeletans on all faces of peds; 10 percent (common) fine threadlike masses of 
carbonate in matrix; electrical conductivity of 6.16 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; 
CaC03 9.3 percent. 
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Pedon ID: 13ASOl 

Description Date: 11/12/2013 
Describer: Robert long 

Current Taxonomic Name: AAA family 

13ASOl 

Current Taxonomic Class: Fine-loamy, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369815E, 4143018N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

landscape: valley 
Landform: hillslope 
Geomorphic Component: Interfluve 
Profile Pos: Summit 
Slope: 6 percent 
Elevation: 2085 meters (6840.6 feet) 
Aspect: 2220 

Shape: up/down: Convex; across: linear 
Surface Fragments: none. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 2 - Sheet erosion 

Appendix L 

13ASOl 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); AGCR - crested 
wheatgrass (Agropyron cristatum); CHRYS9 - rabbitbrush (Chrysothamnus); THIN6 -
intermediate wheatgrass (Thinopyrum intermedium) 

Parent Materials: residuum weathered from sandstone and shale 
Bedrock: Moderately cemented calcareous shale at 475 centimeters (187 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Secondary carbonates: 18 to 180 centimeters (7.1 to 70.9 inches), Calcic 
horizon: 18 to 180 centimeters (7.1 to 70.9 inches), Paralithic contact: 180 to 580 
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centimeters (70.9 to 228.3 inches) and Secondary carbonates: 213 to 475 centimeters 
(83.9 to 187 inches) 

Restrictions: Paralithic bedrock: 180 to 580 centimeters (70.9 to 228.3 inches) 

A --- 0 to 18 centimeters (0 to 7.1 inches); brown (10YR 5/3) dry, clay; dark grayish brown (10YR 
4/2) moist; 24 percent sand; 35 percent silt; 41 percent clay; moderate medium 
subangular blocky structure; friable, hard, very sticky, very plastic; common medium 
roots throughout, common fine roots throughout and many very fine roots throughout; 
common very fine tubular pores; electrical conductivity of 0.45 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH 
meter; clear; CaC03 36.7 percent. 

Bkl--- 18 to 45 centimeters (7.1 to 17.7 inches); pink (7.5YR 7/3) dry, clay; light brown (7.5YR 
6/3) moist; 24 percent sand; 33 percent silt; 43 percent clay; moderate medium 
subangular blocky structure; friable, hard, very sticky, very plastic; common medium 
roots throughout, common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 12 percent (common) medium masses of 
carbonate in matrix; electrical conductivity of 0.17 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; 
clear; CaC03 45.9 percent. 

Bk2 --- 45 to 106 centimeters (17.7 to 41.7 inches); pale yellow (2.5Y 8/2) dry, clay loam; pale 
yellow (2.5Y 7/3) moist; 24 percent sand; 37 percent silt; 39 percent clay; structure; 
friable, hard, very sticky, moderately plastic; common very fine roots throughout; 
common very fine tubular pores; 20 percent (many) medium masses of carbonate in 
matrix; electrical conductivity of 0.24 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; gradual; CaC03 
49 percent. 

Bk3 --- 106 to 180 centimeters (41.7 to 70.9 inches); pale yellow (2.5Y 8/2) dry, loam; pale 
yellow (2.5Y 7/3) moist; 39 percent sand; 40 percent silt; 21 percent clay; weak medium 
subangular blocky parting to moderate medium granular structure; friable, hard, slightly 
sticky, slightly plastic; common very fine roots throughout; 30 percent (many) medium 
masses of carbonate in matrix; electrical conductivity of 0.31 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 8.6, pH 
meter; clear; CaC03 39.9 percent. 

Cr --- 180 to 213 centimeters (70.9 to 83.9 inches); sandy loam; 70 percent sand; 20 percent silt; 
10 percent clay; by HCI, 1 normal; strongly alkaline, pH 8.5, pH meter; Soft weathered 
sandstone; clear; CaC03 23.3 percent. 
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Appendix L 

13A501 

2Crkl --- 213 to 320 centimeters (83.9 to 126 inches); clay; 36 percent sand; 24 percent silt; 40 
percent clay; 15 percent (common) medium masses of carbonate in matrix; electrical 
conductivity of 0.59 mmhos/cm by EC meter, saturated paste; by HCI, 1 normal; 
moderately alkaline, pH 8.4, pH meter; Weathered Tropic shale; gradual; CaC03 42.5 
percent. 

2Crk2 --- 320 to 475 centimeters (126 to 187 inches); loam; 44 percent sand; 32 percent silt; 24 
percent clay; 10 percent (common) medium threadlike masses of carbonate in matrix; 
electrical conductivity of 0.65 mmhos/cm by EC meter, saturated paste; by HCI, 1 
normal; moderately alkaline, pH 8.3, pH meter; Weathered Tropic shale; gradual; CaC03 
17.5 percent. 

2Cr --- 475 to 580 centimeters (187 to 228.3 inches); Tropic shale. 
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Pedon ID: 13AS02 

Description Date: 11/13/2013 
Describer: Robert long 

Current Taxonomic Name: Wimmer family 

13AS02 

Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370234E, 4142449N -- Datum NAD83, Zone 12 
Location Description: 
Legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

Landscape: valley 
Landform: hillslope 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 2 percent 
Elevation: 2073 meters (6801.2 feet) 
Aspect: 29r 
Shape: up/down: linear; across: Convex 
Surface Fragments: none. 

Drainage: Well drained 
Runoff: low 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis) 

Parent Materials: residuum weathered from calcareous shale 
Bedrock: at 76 centimeters (29.9 inches) 
Particle Size Control Section: 25 to 76 centimeters (9.8 to 29.9 inches) 

Appendix L 

13AS02 

Diagnostic Features: Slickensides: 10 to 42 centimeters (3.9 to 16.5 inches), Calcic horizon: 42 
to 76 centimeters (16.5 to 29.9 inches) and Para lithic contact: 76 centimeters {29.9 
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inches) 

Restrictions: Paralithic bedrock: 76 centimeters (29.9 inches) 

Appendix L 

13ASa2 

A --- 0 to 10 centimeters (0 to 3.9 inches); pale brown (10YR 6/3) dry, clay loam; grayish brown 
(10YR 5/2) moist; 38 percent sand; 31 percent silt; 31 percent clay; moderate medium 
platy structure; friable, hard, slightly sticky, slightly plastic; common medium roots 
throughout, common fine roots throughout and many very fine roots throughout; 
common very fine tubular pores; electrical conductivity of 0.21 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH 
meter; clear; CaC03 14.8 percent. 

Bss --- 10 to 42 centimeters (3.9 to 16.5 inches); brown (10YR 5/3) dry, clay loam; dark grayish 
brown (10YR 4/2) moist; 32 percent sand; 36 percent silt; 32 percent clay; moderate 
medium prismatic parting to strong medium angular blocky structure; firm, very hard, 
moderately sticky, moderately plastic; common medium roots throughout, common fine 
roots throughout and common very fine roots throughout; common very fine tubular 
pores; 30 percent (common) slickensides (pedoogenic) on all faces of peds; electrical 
conductivity of 0.18 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; moderately alkaline, pH 8, pH meter; clear; CaC03 21.3 percent. 

Bk --- 42 to 76 centimeters (16.5 to 29.9 inches); light brownish gray (2.5Y 6/2) dry, clay loam; 
light olive brown (2.5Y 5/3) moist; 34 percent sand; 32 percent silt; 34 percent clay; 
strong medium angular blocky structure; firm, very hard, moderately sticky, moderately 
plastic; common very fine roots throughout; 3 percent (common) fine threadlike 
carbonate concretions in matrix; 10 percent shale parachanners; electrical conductivity 
of 0.19 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.3, pH meter; gradual; CaC03 23.9 percent. 

Cr --- 76 to 80 centimeters (29.9 to 31.5 inches); Tropic shale. 
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Pedon 10: 13AS03 

Description Date: 11/13/2013 
Describer: Robert long 

13AS03 

Current Taxonomic Name: Teromote family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370414E, 4142444N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: hillslope 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 6 percent 
Elevation: 2083 meters (6834 feet) 
Aspect: 2390 

Shape: up/down: Linear; across: Linear 
Surface Fragments: subangular sandstone - 1 percent gravels. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis) 

Parent Materials: residuum weathered from shale 
Bedrock: Strongly cemented calcareous shale at 164 centimeters (64.6 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Appendix L 

13AS03 

Diagnostic Features: Slickensides: 18 to 135 centimeters (7.1 to 53.1 inches), Secondary 
carbonates: 44 to 164 centimeters (17.3 to 64.6 inches) and Paralithic contact: 164 
centimeters (64.6 inches) 
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Restrictions: Paralithic bedrock: 164 centimeters (64.6 inches) 

Appendix L 

13AS03 

A --- 0 to 18 centimeters (0 to 7.1 inches); light olive brown (2.5Y 5/3) dry, clay loam; olive 
brown (2.5Y 4/3) moist; 36 percent sand; 31 percent silt; 33 percent clay; moderate fine 
subangular blocky structure; friable, hard, moderately sticky, moderately plastic; 
common medium roots throughout, common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; electrical conductivity of 0.24 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.6, pH meter; clear; CaC03 18.6 percent. 

Bss --- 18 to 44 centimeters (7.1 to 17.3 inches); light yellowish brown (2.5Y 6/3) dry, clay loam; 
olive brown (2.5Y 4/3) moist; 36 percent sand; 30 percent silt; 34 percent clay; 
moderate medium prismatic parting to strong medium angular blocky structure; firm, 
very hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; 50 percent (many) slickensides (pedogenic) on all faces of peds; 
electrical conductivity of 0.24 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 21.4 
percent. 

Bkssl --- 44 to 66 centimeters (17.3 to 26 inches); pale yellow (2.5Y 7/3) dry, clay loam; light 
olive brown (2.5Y 5/3) moist; 38 percent sand; 26 percent silt; 36 percent clay; strong 
medium prismatic parting to strong medium angular blocky structure; firm, very hard, 
moderately sticky, moderately plastic; common fine roots throughout and common very 
fine roots throughout; 75 percent (many) slickensides (pedogenic) on all faces of peds; 3 
percent (common) fine masses of carbonate in matrix; electrical conductivity of 0.2 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; gradual; CaC03 21.3 percent. 

Bkss2 --- 66 to 135 centimeters (26 to 53.1 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; 38 percent sand; 27 percent silt; 35 percent 
clay; moderate medium prismatic parting to strong medium subangular blocky 
structure; firm, very hard, moderately sticky, moderately plastic; common fine roots 
throughout and common very fine roots throughout; 60 percent (many) slickensides 
(pedogenic) on all faces of peds; 7 percent (common) fine masses of carbonate in 
matrix; electrical conductivity of 0.95 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH meter; clear; CaC03 22.4 
percent. 

Bk --- 135 to 164 centimeters (53.1 to 64.6 inches); light brownish gray (2.5Y 6/2) dry, clay 
loam; grayish brown (2.5Y 5/2) moist; 38 percent sand; 26 percent silt; 36 percent clay; 
moderate medium subangular blocky structure; firm, very hard, moderately sticky, 
moderately plastic; common very fine roots throughout; 6 percent (common) fine 
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Appendix L 

13AS03 

masses of carbonate in matrix; 10 percent angular calcareous sandstone gravels; 
electrical conductivity of 0.46 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; gradual; CaC03 
21.8 percent. 

Cr ---164 to 240 centimeters (64.6 to 94.5 inches); Weathered Tropic shale. 
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Pedon 10: 13AS04 

Description Date: 1/13/2013 
Describer: Robert long 

Current Taxonomic Name: Brumley family 

13AS04 

Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Calcidic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370429E, 4142621N -- Datum NAD83, Zone 12 

legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: hills 
Landform: alluvial fan 
Geomorphic Component: Side Slope 
Profile Pos: Footslope 
Slope: 12 percent 
Elevation: 2090 meters (6857 feet) 
Aspect: 1780 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 1 - Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis); CHRYS9 - rabbitbrush (Chrysothamnus) 

Parent Materials: slope alluvium derived from sandstone and shale 
Particle Size Control Section: 13 to 63 centimeters (5.1 to 24.8 inches) 

Appendix L 

13AS04 

Diagnostic Features: Argillic horizon: 13 to 90 centimeters (5.1 to 35.4 inches), Secondary 
carbonates: 40 to 210 centimeters (15.7 to 82.7 inches) and Calcic horizon: 40 to 210 

centimeters (15.7 to 82.7 inches) 
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Appendix L 

13AS04 

A --- 0 to 13 centimeters (0 to 5.1 inches); brown (10YR 5/3) dry, sandy clay loam; dark grayish 
brown (10YR 4/2) mOist; 50 percent sand; 27 percent silt; 23 percent clay; weak medium 
platy parting to moderate medium granular structure; friable, hard, slightly sticky, 
slightly plastic; common fine roots throughout and many very fine roots throughout; 
common very fine tubular pores; electrical conductivity of 0.24 mmhos/cm by EC meter, 
saturated paste; noneffervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; 
clear; CaC03 6.3 percent. 

Btl --- 13 to 40 centimeters (5.1 to 15.7 inches); brown (10YR 5/3) dry, sandy clay loam; dark 
grayish brown (10YR 4/2) moist; 48 percent sand; 25 percent silt; 27 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
firm, very hard, slightly sticky, slightly plastic; common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; 65 percent 
(many) clay films on all faces of peds; electrical conductivity of 0.21 mmhos/cm by EC 
meter, saturated paste; very slightly effervescent by HCI, 1 normal; moderately alkaline, 
pH 7.9, pH meter; clear; CaC03 10.2 percent. 

Btk --- 40 to 90 centimeters (15.7 to 35.4 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; 42 percent sand; 27 percent silt; 31 percent 
clay; moderate medium subangular blocky structure; firm, very hard, moderately sticky, 
moderately plastic; common very fine roots throughout; common very fine tubular 
pores; 65 percent (many) clay films on all faces of peds; 2 percent (common) fine 
masses of carbonate in matrix; electrical conductivity of 0.18 mmhos/cm by EC meter, 
saturated paste; very slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, 
pH meter; gradual; CaC03 15.2 percent. 

Bk1 --- 90 to 150 centimeters (35.4 to 59.1 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; 40 percent sand; 28 percent silt; 32 percent 
clay; moderate medium subangular blocky structure; firm, very hard, moderately sticky, 
moderately plastic; common very fine roots throughout; 5 percent (common) fine 
masses of carbonate in matrix; electrical conductivity of 0.2 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH 
meter; clear; CaC03 17.3 percent. 

Bk2 --- 150 to 210 centimeters (59.1 to 82.7 inches); pale yellow (2.5Y 7/3) dry, sandy clay loam; 
light yellowish brown (2.5Y 6/3) moist; 46 percent sand; 24 percent silt; 30 percent clay; 
moderate medium subangular blocky structure; friable, very hard, moderately sticky, 
moderately plastic; 10 percent (common) fine threadlike masses of carbonate in matrix; 
5 percent subangular sandstone gravels; electrical conductivity of 0.4 mmhos/cm by EC 
meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 
8.3, pH meter; CaC03 17.5 percent. 
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Pedon ID: 13AS05 

Description Date: 11/13/2013 
Describer: Robert Long 

Current Taxonomic Name: Teromote 

13AS05 

Current Taxonomic Class: Fine-loamy, superactive, mesic Aridic Haplustepts: 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370234E, 4142501N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: hills lope 
Geomorphic Component: Head Slope 
Profile Pos: Backslope 
Slope: 4 percent 
Elevation: 2076 meters (6811 feet) 
Aspect: 2560 

Shape: up/down: Linear; across: Convex 
Surface Fragments: subrounded sandstone - 3 percent gravels. 

Drainage: Well drained 
Runoff: High 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis) 

Appendix L 

13AS05 

Parent Materials: alluvium derived from shale and/or residuum weathered from shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 10 to 300 centimeters (3.9 to 118.1 inches), Secondary 
carbonates: 49 to 153 centimeters (19.3 to 60.2 inches) and Gypsum accumulations: 153 
to 516 centimeters (60.2 to 203.1 inches) 
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Appendix L 

13ASOS 

A --- 0 to 10 centimeters (0 to 3.9 inches); light olive brown (2.5Y 5/3) dry, clay loam; olive 
brown (2.5Y 4/3) moist; 34 percent sand; 31 percent silt; 35 percent clay; moderate 
medium subangular blocky structure; friable, hard, moderately sticky, moderately 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.2 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; clear; CaC03 17.1 percent. 

Bssl --- 10 to 24 centimeters (3.9 to 9.4 inches); .light olive brown (2.5Y 5/3) dry, clay loam; 
olive brown (2.5Y 4/3) moist; 34 percent sand; 28 percent silt; 38 percent clay; 
moderate medium prismatic parting to moderate medium angular blocky structure; 
firm, very hard, moderately sticky, moderately plastic; common medium roots 
throughout, common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 40 percent (common) slickensides (pedogenic) on all 
faces of peds; electrical conductivity of 1.05 mmhos/cm by EC meter, saturated paste; 
slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; clear; 
CaC03 18 percent. 

Bss2 --- 24 to 49 centimeters (9.4 to 19.3 inches); light brownish gray (2.5Y 6/2) dry, clay loam; 
grayish brown (2.5Y 5/2) moist; 28 percent sand; 33 percent silt; 39 percent clay; 
moderate medium prismatic parting to strong medium angular blocky structure; firm, 
very hard, moderately sticky, moderately plastic; common fine roots throughout and 
common very fine roots throughout; 65 percent (many) slickensides (pedogenic) on all 
faces of peds; electrical conductivity of 0.33 mmhos/cm by EC meter, saturated paste; 
slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; gradual; 
CaC03 18.9 percent. 

Bkssl --- 49 to 90 centimeters (19.3 to 35.4 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; 32 percent sand; 29 percent silt; 39 percent 
clay; weak medium prismatic parting to moderate medium angular blocky structure; 
firm, very hard, moderately sticky, moderately plastic; common very fine roots 
throughout; 35 percent (common) slickensides (pedogenic) on all faces of peds; 2 
percent (common) fine threadlike masses of carbonate in matrix; electrical conductivity 
of 0.92 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8, pH meter; clear; CaC03 19.4 percent. 

Bkss2 --- 90 to 153 centimeters (35.4 to 60.2 inches); light brownish gray (2.5Y 6/2) dry, clay; 
light olive brown (2.5Y 5/3) mOist; 10 percent sand; 37 percent silt; 53 percent clay; 
moderate medium angular blocky structure; firm, very hard, very sticky, very plastic; 
common very fine roots throughout; 30 percent (common) slickensides (pedogenic) on 
all faces of peds; 6 percent (common) fine threadlike masses of carbonate in matrix; 
electrical conductivity of 2.2 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; gradual; CaC03 
22.1 percent. 
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Appendix L 
13AS05 

Bssyl --- 153 to 242 centimeters (60.2 to 95.3 inches); light brownish gray (2.5Y 6/2) dry, clay; 
light olive brown (2.5Y 5/3) moist; 32 percent sand; 18 percent silt; 50 percent clay; 
moderate medium subangular blocky structure; firm, very hard, very sticky, very plastic; 
10 percent (few) slickensides (pedogenic) on all faces of peds; 5 percent (common) 
medium spherical gypsum crystals in matrix and 15 percent (common) fine threadlike 
gypsum crystals in matrix; electrical conductivity of 2.63 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH 
meter; gradual; CaC03 22.8 percent. 

Bssy2 --- 242 to 300 centimeters (95.3 to 118.1 inches); light yellowish brown (2.5Y 6/3) dry, 
clay; light olive brown (2.5Y 5/3) moist; 10 percent sand; 37 percent silt; 53 percent clay; 
moderate medium subangular blocky structure; firm, very hard, very sticky, very plastic; 
10 percent (common) medium spherical gypsum crystals in matrix; electrical 
conductivity of 2.3 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 22.9 percent. 

By --- 300 to 394 centimeters (118.1 to 155.1 inches); light gray (2.5Y 7/2) dry, clay; light olive 
brown (2.5Y 5/3) moist; 14 percent sand; 35 percent silt; 51 percent clay; weak medium 
subangular blocky structure; firm, very hard, very sticky, very plastic; 2 percent 
(common) fine threadlike gypsum crystals in matrix; 2 percent subangular sandstone 
gravels; electrical conductivity of 1.17 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; clear; CaC03 24.3 
percent. 

Cy --- 394 to 516 centimeters (155.1 to 203.1 inches); pale yellow (2.5Y 7/3) dry, clay; light olive 
brown (2.5Y 5/3) moist; 40 percent sand; 14 percent silt; 46 percent clay; weak medium 
subangular blocky structure; friable, very hard, very sticky, very plastic; 1 percent (few) 
fine spherical gypsum crystals in matrix; electrical conductivity of 1.06 mmhos/cm by EC 
meter, saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 
8, pH meter; CaC03 23.8 percent. 
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Pedon 10: 13AS06 

Description Date: 11/13/2013 
Describer: Robert long 

Current Taxonomic Name: Sideshow family 

13AS06 

Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370184E, 4142476N -- Datum NAD83, Zone 12 
Location Description: 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 4 percent 
Elevation: 2073 meters (6801.2 feet) 
Aspect: 2480 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Well drained: 
Erosion: Class 2 - Gully erosion 

Earth Cover: Grassland rangeland 

Existing Vegetation: ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis); CHRYS9 - rabbitbrush (Chrysothamnus) 

Parent Materials: alluvium derived from calcareous shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Appendix L 

13AS06 

Diagnostic Features: Slickensides: 38 to 245 centimeters (15 to 96.5 inches) and Secondary 
carbonates: 68 to 632 centimeters (26.8 to 248.8 inches) 
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Appendix L 

13AS06 

A --- 0 to 13 centimeters (0 to 5.1 inches); light olive brown (2.5Y 5/3) dry, clay loam; olive 
brown (2.5Y 4/3) moist; 23 percent sand; 38 percent silt; 39 percent clay; moderate 
medium subangular blocky structure; friable, hard, moderately sticky, moderately 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.55 mmhos/cm by EC meter, saturated paste; very slightly effervescent 
by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; clear; CaC03 16.1 percent. 

BA --- 13 to 38 centimeters (5.1 to 15 inches); light olive brown (2.5Y 5/3) dry, sandy clay; olive 
brown (2.5Y 4/3) moist; 46 percent sand; 12 percent silt; 42 percent clay; moderate 
medium platy parting to moderate medium angular blocky structure; firm, very hard, 
very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
electrical conductivity of 0.37 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; clear; CaC03 18.9 
percent. 

Bss --- 38 to 68 centimeters (15 to 26.8 inches); light brownish gray (2.5Y 6/2) dry, clay; grayish 
brown (2.5Y 5/2) moist; 16 percent sand; 37 percent silt; 47 percent clay; moderate 
medium prismatic parting to strong medium angular blocky structure; firm, very hard, 
very sticky, very plastic; common very fine roots throughout; 30 percent (common) 
slickensides (pedogenic) on vertical faces of peds; electrical conductivity of 0.39 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; clear; CaC03 20.8 percent. 

Bkss1 --- 68 to 112 centimeters (26.8 to 44.1 inches); light brownish gray (2.5Y 6/2) dry, clay; 
light olive brown (2.5Y 5/3) moist; 16 percent sand; 33 percent silt; 51 percent clay; 
weak medium prismatic parting to moderate medium subangular blocky structure; firm, 
very hard, very sticky, very plastic; common very fine roots throughout; 35 percent 
(common) slickensides (pedogenic) on all faces of peds; 5 percent (common) medium 
lenticular masses of carbonate in matrix and 12 percent (common) fine threadlike 
masses of carbonate in matrix; electrical conductivity of 3.2 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH 
meter; gradual; CaC03 21.3 percent. 

Bkss2 --- 112 to 170 centimeters (44.1 to 66.9 inches); light gray (2.5Y 7/2) dry, sandy clay; light 
olive brown (2.5Y 5/3) moist; 47 percent sand; 4 percent silt; 49 percent clay; moderate 
medium subangular blocky structure; firm, very hard, very sticky, very plastic; 20 
percent (few) slickensides (pedogenic) on vertical faces of peds; 7 percent (common) 
fine threadlike masses of carbonate in matrix and 18 percent (common) medium 
lenticular masses of carbonate in matrix; electrical conductivity of 3.17 mmhos/cm by 
EC meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, 
pH 8.2, pH meter; clear; CaC03 24 percent. 
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13AS06 

Bkss3 ---170 to 245 centimeters (66.9 to 96.5 inches); light yellowish brown (2.5Y 6/3) dry, clay; 
light olive brown (2.5Y 5/3) moist; 18 percent sand; 36 percent silt; 46 percent clay; 
moderate medium subangular blocky structure; firm, very hard, very sticky, very plastic; 
15 percent (few) slickensides (pedogenic) on vertical faces of peds; 7 percent (common) 
fine threadlike masses of carbonate in matrix; electrical conductivity of 2.87 mmhos/cm 
by EC meter, saturated paste; violently effervescent by HCI, 1 normal; moderately 
alkaline, pH 8, pH meter; clear; CaC03 24 percent. 

Bkl --- 245 to 315 centimeters (96.5 to 124 inches); light brownish gray (2.5Y 6/2) dry, sandy 
clay; light olive brown (2.5Y 5/3) moist; 48 percent sand; 11 percent silt; 41 percent clay; 
30 percent coarse light olive brown (2.5Y 5/6) mottles; moderate medium subangular 
blocky structure; firm, very hard, very sticky, very plastic; 3 percent (common) fine 
threadlike masses of carbonate in matrix; electrical conductivity of 2.4 mmhos/cm by EC 
meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 
8.2, pH meter; clear; CaC03 22.4 percent. 

Bk2 --- 315 to 396 centimeters (124 to 155.9 inches); light brownish gray (2.5Y 6/2) dry, clay; 
light olive brown (2.5Y 5/3) moist; 12 percent sand; 35 percent silt; 53 percent clay; 20 
percent coarse olive yellow (2.5Y 6/6) mottles; weak medium subangular blocky 
structure; firm, very hard, very sticky, very plastic; 10 percent (common) medium 
lenticular masses of carbonate in matrix; 5 percent subangular sandstone gravels; 
electrical conductivity of 2.93 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; clear; CaC03 24.1 
percent. 

Bk3 --- 396 to 457 centimeters (155.9 to 179.9 inches); light brownish gray (2.5Y 6/2) dry, sandy 
clay; light olive brown (2.5Y 5/3) moist; 56 percent sand; 8 percent silt; 36 percent clay; 
20 percent coarse olive yellow (2.5Y 6/6) mottles; weak medium subangular blocky 
structure; firm, very hard, moderately sticky, moderately plastic; 3 percent (common) 
medium lenticular masses of carbonate in matrix and 7 percent (common) fine 
threadlike masses of carbonate in matrix; electrical conductivity of 1.67 mmhos/cm by 
EC meter, saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, 
pH 8.2, pH meter; gradual; CaC03 23 percent. 

Bk4 --- 457 to 579 centimeters (179.9 to 228 inches); light brownish gray (2.5Y 6/2) dry, clay; 
light olive brown (2.5Y 5/3) moist; 10 percent sand; 39 percent silt; 51 percent clay; 25 
percent coarse olive yellow (2.5Y 6/6) mottles; massive; firm, very hard, very sticky, very 
plastic; 10 percent (common) medium lenticular masses of carbonate in matrix; 
electrical conductivity of 1.41 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; gradual; CaC03 
23.5 percent. 

BkS --- 579 to 632 centimeters (228 to 248.8 inches); light gray (2.5Y 7/2) dry, clay; light olive 
brown (2.5Y 5/3) moist; 32 percent sand; 19 percent silt; 49 percent clay; 5 percent 
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13AS06 

medium yellowish brown (10YR 5/8) and 15 percent coarse olive yellow (2.5Y 6/6) 
mottles; massive; firm, very hard, very sticky, very plastic; 5 percent (common) fine 

masses of carbonate in matrix; electrical conductivity of 0.85 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH 
meter; abrupt; CaC03 25.3 percent. 

2Cl --- 632 to 770 centimeters (248.8 to 303.1 inches); very pale brown (10YR 7/3) dry, loamy 
sand; (lOY 6/3) moist; 82 percent sand; 13 percent silt; 5 percent clay; 5 percent fine 
yellowish brown (10YR 5/8) mottles; single grain; loose, loose, nonsticky, nonplastic; 
many very fine interstitial pores; 25 percent subangular sandstone gravels; electrical 
conductivity of 0.41 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; strongly alkaline, pH 8.9, pH meter; gradual; CaC03 51.9 percent. 

2C2 --- 770 to 838 centimeters (303.1 to 329.9 inches); pale yellow (2.5Y 7/4) dry, loamy sand; 
light yellowish brown (2.5Y 6/4) moist; 86 percent sand; 6 percent silt; 8 percent clay; 20 
percent medium brownish yellow (10YR 6/8) mottles; single grain; loose, loose, 
nonsticky, nonplastic; many very fine interstitial pores; 10 percent subangular sandstone 
gravels; electrical conductivity of 0.6 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; abrupt; CaC03 
28.2 percent. 

3C --- 838 to 884 centimeters (329.9 to 348 inches); pale yellow (2.5Y 7/3) dry, sandy loam; light 
yellowish brown (2.5Y 6/3) moist; 64 percent sand; 21 percent silt; 15 percent clay; 10 
percent medium yellow (10YR 7/6) mottles; massive; firm, very hard, nonsticky, 
nonplastic; electrical conductivity of 0.57 mmhos/cm by EC meter, saturated paste; 
violently effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; CaC03 
26.1 percent. 
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Pedon ID: 13AS07 

Description Date: 11/13/2013 
Describer: Robert long 

Current Taxonomic Name: Flugle 

13AS07 

Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Calcidic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369982E, 4142493N -- Datum NAD83, Zone 12 
legal Description: Section 13, Township 39 South, Range 6 West of the 29 Meridian 

landscape: valley 
Landform: terrace and 
Geomorphic Component: Tread 
Profile Pos: Footslope 
Slope: 10 percent 
Elevation: 2067 meters (6781.5 feet) 
Aspect: 1250 

Shape: up/down: Concave; across: Concave 
Surface Fragments: subrounded sandstone - 25 percent gravels. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 1 - Rill erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: BRIN2 - smooth brome (Bromus inermis); CHRYS9 - rabbitbrush 
(Chrysothamnus); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 19 to 67 centimeters (7.5 to 26.4 inches) 

Appendix L 

13AS07 

Diagnostic Features: Argillic horizon: 19 to 67 centimeters (7.5 to 26.4 inches), Secondary 
carbonates: 46 to 656 centimeters (18.1 to 258.3 inches), Calcic horizon: 67 to 183 
centimeters (26.4 to 72 inches) and Aquic conditions: 532 to 732 centimeters (209.4 to 
288.2 inches) 
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A --- 0 to 19 centimeters (0 to 7.5 inches); pale brown (10YR 6/3) dry, clay loam; yellowish 
brown (10YR 5/4) moist; 28 percent sand; 36 percent silt; 36 percent clay; moderate 
medium subangular blocky structure; friable, hard, moderately sticky, moderately 
plastic; common medium roots throughout, common fine roots throughout and many 
very fine roots throughout; common very fine tubular pores; electrical conductivity of 
0.62 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.7, pH meter; clear; CaC03 20.5 percent. 

Bt --- 19 to 46 centimeters (7.5 to 18.1 inches); very pale brown (10YR 7/4) dry, clay; yellowish 
brown (10YR 5/4) moist; 32 percent sand; 23 percent silt; 45 percent clay; moderate 
medium prismatic parting to strong medium subangular blocky structure; firm, very 
hard, very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
60 percent (many) clay films on all faces of peds; electrical conductivity of 0.72 
mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.8, pH meter; clear; CaC03 35.6 percent. 

Btk --- 46 to 67 centimeters (18.1 to 26.4 inches); very pale brown (10YR 7/3) dry, clay; 
yellowish brown (10YR 5/4) moist; 22 percent sand; 37 percent silt; 41 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
firm, very hard, very sticky, very plastic; common fine roots throughout and common 
very fine roots throughout; 20 percent (few) clay films between sand grains and 40 
percent (common) clay films on all faces of peds; 5 percent (common) fine threadlike 
masses of carbonate in matrix and 20 percent (many) medium masses of carbonate in 
matrix; electrical conductivity of 0.75 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; abrupt; CaC03 
30.9 percent. 

Bk --- 67 to 183 centimeters (26.4 to 72 inches); light gray (10YR 7/2) dry, parachannery sandy 
clay loam; grayish brown (10YR 5/2) moist; 52 percent sand; 16 percent silt; 32 percent 
clay; moderate medium subangular blocky and moderate fine subangular blocky 
structure; loose, loose, moderately sticky, moderately plastic; common very fine roots 
throughout; many very fine interstitial pores; 15 percent (common) medium masses of 
carbonate in matrix; 25 percent angular calcareous shale parachanners; electrical 
conductivity of 0.29 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; gradual; CaC03 43.1 percent. 

2Bk --- 183 to 305 centimeters (72 to 120.1 inches); light yellowish brown (2.5Y 6/3) dry, sandy 
loam; light olive brown (2.5Y 5/3) moist; 76 percent sand; 15 percent silt; 9 percent clay; 
single grain; loose, loose, nonsticky, non plastic; common very fine roots throughout; 
many very fine tubular pores finely disseminated carbonates; 5 percent subangular 
calcareous shale parachanners and 5 percent subrounded sandstone gravels; electrical 
conductivity of 0.27 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; gradual; CaC03 18.7 percent. 
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3Bkl --- 305 to 427 centimeters (120.1 to 168.1 inches); pale yellow (2.5Y 7/3) dry, very gravelly 
loamy sand; light yellowish brown (2.5Y 6/3) moist; 80 percent sand; 12 percent silt; 8 
percent clay; single grain; loose, loose, nonsticky, nonplastic; many very fine interstitial 
pores; 5 percent (few) faint carbonate coats on rock fragments finely disseminated 
carbonates; 20 percent subrounded sandstone gravels and 25 percent subrounded 
limestone gravels; electrical conductivity of 0.53 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; 
diffuse; CaC03 56.7 percent. 

3Bk2 --- 427 to 532 centimeters (168.1 to 209.4 inches); pale yellow (2.5Y 7/4) dry, extremely 
gravelly loamy sand; light yellowish brown (2.5Y 6/4) moist; 78 percent sand; 16 percent 
silt; 6 percent clay; 3 percent fine prominent reddish yellow (7.5YR 6/6) mottles; single 
grain; loose, loose, nonsticky, non plastic; many very fine interstitial pores; 3 percent 
(very few) faint carbonate coats on rock fragments finely disseminated carbonates; 35 
percent subrounded limestone gravels and 40 percent subrounded calcareous 
sandstone gravels; electrical conductivity of 0.58 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 8.6, pH meter; clear; 
CaC03 68.8 percent. 

3Ckg --- 532 to 656 centimeters (209.4 to 258.3 inches); light brownish gray (2.5Y 6/2) dry, 
extremely gravelly loamy sand; grayish brown (2.5Y 5/2) moist; 84 percent sand; 9 
percent silt; 7 percent clay; 3 percent fine distinct light olive brown (2.5Y 5/4) mottles; 
single grain; loose, loose, nonsticky, nonplastic; many very fine interstitial pores; 3 
percent (very few) faint carbonate coats on rock fragments finely disseminated 
carbonates; 35 percent subrounded limestone gravels and 40 percent subrounded 
calcareous sandstone gravels; electrical conductivity of 1.47 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH 
meter; abrupt; CaC03 43.1 percent. 

4Cg --- 656 to 732 centimeters (258.3 to 288.2 inches); gray (2.5Y 6/1) dry, clay; gray (2.5Y 5/1) 
moist; 26 percent sand; 28 percent silt; 46 percent clay; 10 percent medium distinct 
light yellowish brown (2.5Y 6/4) and 15 percent medium gray (N 6/) mottles; massive; 
firm, very hard, very sticky, very plastic; electrical conductivity of 0.63 mmhos/cm by EC 
meter, saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 
8.1, pH meter; CaC03 12 percent. 
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Pedon 10: 13AS08 

Description Date: 11/13/2013 
Describer: Robert Long 

13AS08 

Current Taxonomic Name: similar to Sideslide 
Current Taxonomic Class: not enough data for classification. 
Current Taxon Kind: family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369119E, 4142470N -- Datum NAD83, Zone 12 
Legal Description: Section 13, Township 39 South, Range 6 West 

Landscape: valley 
Landform: hillslope 
Geomorphic Component: Side Slope 
Profile Pos: Toeslope 
Slope: 10 percent 
Elevation: 2071 meters (6794.6 feet) 
Aspect: 2710 

Shape: up/down: Concave; across: Concave 

Drainage: Very poorly drained 
Runoff: 
Erosion: None - deposition 

Earth Cover: Grassland rangeland 
Parent Materials: slope alluvium 

N/A 0 to 122 centimeters (0 to 48 inches); No sample recovered. 

Appendix L 
13AS08 

N/A 122 to 244 centimeters (48 to 96.1 inches); (5/4) moist, silty clay; (7/4) dry; null percent 
sand; null percent silt; 48 percent clay; 50 percent coarse (7.5YR 6/) and 25 percent 
coarse prominent (2.5Y 4/6) mottles; massive; firm, very hard; 20 percent (few) clay 
films between sand grains finely disseminated carbonates; strongly effervescent by HCI, 
1 normal; moderately alkaline, pH 8.1, pH meter; diffuse; CaC03 20.4 percent. 

N/A 244 to 366 centimeters (96.1 to 144.1 inches); light olive brown (2.5Y 5/4) moist, silty clay; 
pale yellow (2.5Y 7/4) dry; null percent sand; null percent silt; 41 percent clay; 50 
percent medium gray (N 6/) and 35 percent coarse prominent light olive brown (2.5Y 
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5/6) mottles; massive; firm, very hard; 40 percent (common) clay films on all faces of 
peds finely disseminated carbonates; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; clear; CaC03 24.3 percent. 

N/A 366 to 488 centimeters (144.1 to 192.1 inches); light olive brown (2.5Y 5/4) moist, silty 
clay; light yellowish brown (2.5Y 6/4) dry; null percent sand; null percent silt; 52 percent 
clay; 40 percent medium gray (N 6/) and 30 percent coarse distinct light olive brown 
(2.5Y 5/6) mottles; massive; firm, very hard; 20 percent (few) clay films between sand 
grains and 45 percent (common) clay films on all faces of peds; 5 percent (common) 
medium salt crystals in matrix; strongly effervescent by HCI, 1 normal; moderately 
alkaline, pH 8, pH meter; CaC03 22.8 percent. 

N/A not enough data available for horizon designations. 
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Pedon ID: 13AS09 

Description Date: 11/13/2013 
Describer: Robert long 

13AS09 

Current Taxonomic Name: Quezcan family shallow 

Appendix L 

13AS09 

Current Taxonomic Class: Clayey, smectitic, calcareous, mesic, shallow Aridic Ustorthents 
Current Taxon Kind: Taxadjunct 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370469E, 4142786N -- Datum NAD83, Zone 12 
legal Description: Section 18, Township 39 South, Range 6 West of the 29 Meridian 

landscape: hills 
landform: hills lope 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 31 percent 
Elevation: 2113 meters (6932.4 feet) 
Aspect: 1610 

Shape: up/down: Concave; across: Concave 

Drainage: Well drained 
Runoff: High 
Erosion: Class 3 - Sheet erosion 

Primary Earth Cover: Tree cover; Secondary Earth Cover: 

Existing Vegetation: PIED - twoneedle pinyon (Pinus edulis); JUOS - Utah juniper (Juniperus 

osteosperma); YUCCA - yucca (Yucca); POSE - Sandberg bluegrass (Poa secunda); GUSA2 
- broom snakeweed (Gutierrezia sarothrae) 

Parent Materials: colluvium derived from sandstone and shale over residuum weathered from 
shale 

Bedrock: Moderately cemented calcareous shale at 46 centimeters (18.1 inches) 
Particle Size Control Section: 25 to 46 centimeters (9.8 to 18.1 inches) 
Diagnostic Features: Paralithic contact: 46 to 52 centimeters (18.1 to 20.5 inches) 
Restrictions: Paralithic bedrock: 46 to 52 centimeters (18.1 to 20.5 inches) 
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A --- 0 to 14 centimeters (0 to 5.5 inches); grayish brown (10YR 5/2) dry, gravelly clay; brown 
(10YR 4/3) moist; 14 percent sand; 32 percent silt; 54 percent clay; weak fine subangular 
blocky parting to moderate medium granular structure; friable, hard, very sticky, very 
plastic; common medium roots, common fine roots and common very fine roots; 
common very fine interstitial pores finely disseminated carbonates; 5 percent 
subangular calcareous sandstone stones,S percent calcareous sandstone cobbles and 
10 percent subangular calcareous shale gravels; electrical conductivity of 0.21 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8, pH meter; clear smooth boundary; CaC03 17.8 percent. 

2C --- 14 to 46 centimeters (5.5 to 18.1 inches); dark olive brown (2.5Y 3/3) dry, clay; light olive 
brown (2.5Y 5/4) moist; 28 percent sand; 23 percent silt; 49 percent clay; weak medium 
subangular blocky structure; firm, very hard, very sticky, very plastic; common medium 
roots throughout, common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores finely disseminated carbonates; electrical 
conductivity of 0.16 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; gradual smooth boundary; CaC03 
19.7 percent. 

2Cr --- 46 to 52 centimeters (18.1 to 20.5 inches); weathered shale. 
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Pedon1D:14ASOl 

Description Date: 4/24/2014 
Describer: Robert long 

14ASOl 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370219E, 4142245N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 10 percent 
Elevation: 2068 meters (6784.8 feet) 
Aspect: 2320 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 3 - Gully erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Appendix L 
14ASOl 

Existing Vegetation: ARN04 - black sagebrush (Artemisia nova); BRIN2 - smooth brome 
(Bromus inermis); THIN6 - intermediate wheatgrass (Thinopyrum intermedium) 

Parent Materials: alluvium derived from sandstone and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 8 to 118 centimeters (3.1 to 46.5 inches) and Secondary 
carbonates: 118 to 165 centimeters (46.5 to 65 inches) 
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A --- 0 to 8 centimeters (0 to 3.1 inches); light olive brown (2.5Y 5/3) dry, clay loam; olive brown 
(2.5Y 4/3) moist; null percent sand; null percent silt; 34 percent clay; weak medium platy 
parting to moderate medium granular structure; very friable, slightly hard, moderately 
sticky, moderately plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; many very fine interstitial pores; 
strongly effervescent by Hel, 1 normal; moderately alkaline, pH 8.2, pH indicator 
solutions; clear smooth boundary. 

Bss1--- 8 to 41 centimeters (3.1 to 16.1 inches); light yellowish brown (2.5Y 6/3) dry, clay loam; 
olive brown (2.5Y 4/3) moist; null percent sand; null percent silt; 39 percent clay; strong 
medium prismatic parting to strong medium angular blocky structure; friable, very hard, 
very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
30 percent (common) slickensides (pedogenic) on vertical faces of peds; strongly 
effervescent by Hel, 1 normal; moderately alkaline, pH 8, pH indicator solutions; gradual 
smooth boundary. 

Bss2 --- 41 to 78 centimeters (16.1 to 30.7 inches); light yellowish brown (2.5Y 6/3) dry, clay; 
olive brown (2.SY 4/3) moist; null percent sand; null percent silt; 40 percent clay; strong 
medium prismatic parting to strong medium angular blocky structure; firm, very hard, 
very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
40 percent (common) slickensides (pedogenic) on vertical faces of peds; strongly 
effervescent by Hel, 1 normal; moderately alkaline, pH 8, pH indicator solutions; gradual 
smooth boundary. 

Bss3 --- 78 to 118 centimeters (30.7 to 46.5 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; olive brown (2.5Y 4/3) moist; null percent sand; null percent silt; 36 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
friable, very hard, very sticky, very plastic; common medium roots throughout, common 
fine roots throughout and common very fine roots throughout; 25 percent (common) 
slickensides (pedogenic) on vertical faces of peds; strongly effervescent by Hel, 1 
normal; moderately alkaline, pH 8, pH indicator solutions; gradual smooth boundary. 

Bk1 --- 118 to 138 centimeters (46.5 to 54.3 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; null percent sand; null percent silt; 34 percent 
clay; moderate medium subangular blocky structure; friable, very hard, moderately 
sticky, moderately plastic; common fine roots throughout and common very fine roots 
throughout; 3 percent (common) fine threadlike masses of carbonate in matrix; strongly 
effervescent by Hel, 1 normal; moderately alkaline, pH 8.2, pH indicator solutions; 
gradual smooth boundary. 
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Bk2 --- 138 to 165 centimeters (54.3 to 65 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; null percent sand; null percent silt; 32 percent 
clay; moderate medium subangular blocky structure; friable, very hard, moderately 
sticky, moderately plastic; common very fine roots throughout; 2 percent (common) fine 
threadlike masses of carbonate in matrix and 3 percent (common) fine spherical masses 
of carbonate in matrix; strongly effervescent by Hel, 1 normal; moderately alkaline, pH 
8.2, pH indicator solutions. 
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Pedon ID: DP-01 

Description Date: 7/30/2012 
Describer: Robert long 

DP-Ol 

Appendix L 

DP-Ol 

Pedon Notes: Text: Sample tubes were not recovered from this hole, therefore no horizon 
descriptions or laboratory analysis. 

Current Taxonomic Name: location and setting similar to BBB family. 

County or Parish: Kane 
State or Territory: Utah 
UTM: 370550E, 4143588N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

landscape: valley 
landform: hill 
Geomorphic Component: Baseslope 
Profile Pos: Toeslope 
Slope: 9 percent 
Elevation: 2120 meters (6,953.6 feet) 
Aspect: 2590 

Shape: up/down: concave; across: linear 

Drainage: 
Runoff: medium 
Erosion: 

Earth Cover: shrub cover. 

Existing Vegetation: smooth brome (Bromus inermis); AGCR - crested wheatgrass (Agropyron 
cristatum); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis); 
CONVO - bindweed (Convolvulus); matchweed. 
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Pedon ID: DP-02 

Description Date: 7/30/2012 
Describer: Robert long 

DP-02 

Appendix L 
DP-02 

Pedon Notes: Text: There was 10 cm of GRX loamy sand between 2C1 and 2C2 horizons. The 3C 
horizon was not sampled (too small) for lab analysis; texture estimated by field method. 

Current Taxonomic Name: Flugle family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370522E, 4143600N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West ofthe 29 Meridian 

landscape: valley 
landform: terrace 
Geomorphic Component: Riser 
Profile Pos: Shoulder 
Slope: 4 percent 
Elevation: 2119 meters (6952.1 feet) 
Aspect: 2350 

Shape: up/down: Convex; across: Convex 
Surface Fragments: subrounded and subangular sandstone - 2 percent gravels. 

Drainage: Well drained 
Runoff: low 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus); AGCR - crested wheatgrass 
(Agropyron cristatum); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis); MEDIC - alfalfa (Medicago) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 35 to 85 centimeters (13.8 to 33.5 inches) 
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Diagnostic Features: Argillic horizon: 35 to 170 centimeters (13.8 to 66.9 inches) and Calcic 
horizon: 170 to 220 centimeters (66.9 to 86.6 inches) 

Ap --- 0 to 13 centimeters (0 to 5.1 inches); brown (10YR 5/3) dry, loam; brown (10YR 4/3) 
moist; 44 percent sand; 32 percent silt; 24 percent clay; moderate medium platy parting 
to moderate medium granular structure; very friable, slightly hard, slightly sticky, 
slightly plastic; common medium roots throughout, common fine roots throughout and 
many very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 4.09 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; neutral, pH 7, pH meter; clear; CaC03 21.2 percent. 

BA --- 13 to 35 centimeters (5.1 to 13.8 inches); pale brown (10YR 6/3) dry, loam; brown (10YR 
4/3) moist; 40 percent sand; 37 percent silt; 23 percent clay; structure; friable, hard, 
slightly sticky, slightly plastic; common medium roots throughout, common fine roots 
throughout and many very fine roots throughout; common very fine tubular pores; 
electrical conductivity of 0.44 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; neutral, pH 7.3, pH meter; clear; CaC03 22 percent. 

Btkl--- 35 to 68 centimeters (13.8 to 26.8 inches); pale brown (10YR 6/3) dry, clay loam; brown 
(10YR 4/3) moist; 30 percent sand; 40 percent silt; 30 percent clay; moderate medium 
prismatic parting to strong medium subangular blocky structure; friable, hard, slightly 
sticky, moderately plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
50 percent (many) clay films on all faces of peds; 3 percent (common) fine masses of 
carbonate on faces of peds; electrical conductivity of 0.47 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; neutral, pH 7.3, pH meter; 
gradual; CaC03 24.7 percent. 

Btk2 --- 68 to 92 centimeters (26.8 to 36.2 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 24 percent sand; 36 percent silt; 30 percent clay; strong 
medium prismatic parting to strong medium subangular blocky structure; firm, very 
hard, very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; 75 percent (many) clay films on all 
faces of peds; 3 percent (common) fine threadlike masses of carbonate in matrix; 
electrical conductivity of 0.45 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.4, pH meter; gradual; CaC03 18.1 
percent. 

Btk3 --- 92 to 170 centimeters (36.2 to 66.9 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 26 percent sand; 28 percent silt; 46 percent clay; strong 
medium prismatic parting to strong medium angular blocky structure; firm, very hard, 
very sticky, very plastic; common fine roots throughout and common very fine roots 
throughout; 80 percent (many) clay films on all faces of peds; 2 percent (common) fine 
threadlike masses of carbonate in matrix; electrical conductivity of 0.4 mmhos/cm by EC 
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meter, saturated paste; slightly effervescent by HCI, 1 normal; neutral, pH 7.3, pH 
meter; abrupt; CaC03 17.6 percent. 

Bk --- 170 to 220 centimeters (66.9 to 86.6 inches); very pale brown (10YR 7/4) dry, clay loam; 
light yellowish brown (10YR 6/4) moist; 22 percent sand; 46 percent silt; 32 percent clay; 
weak medium subangular blocky structure; friable, hard, moderately sticky, moderately 
plastic; common very fine interstitial pores finely disseminated carbonates and 10 
percent (common) medium masses of carbonate in matrix; electrical conductivity of 
1.26 mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.4, pH meter; clear; CaC03 47.8 percent. 

2C1 --- 220 to 261 centimeters (86.6 to 102.8 inches); pale brown (10YR 6/3) dry, sandy loam; 
brown (10YR 5/3) moist; 78 percent sand; 12 percent silt; 10 percent clay; single grain; 
loose, loose, nonsticky, nonplastic; many very fine interstitial pores finely disseminated 
carbonates; electrical conductivity of 1.77 mmhos/cm by EC meter, saturated paste; 
strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; clear; CaC03 
19.3 percent. 

2C2 --- 261 to 407 centimeters (102.8 to 160.2 inches); very pale brown (10YR 8/4) dry, sandy 
loam; light yellowish brown (10YR 6/4) moist; 70 percent sand; 22 percent silt; 8 percent 
clay; 4 percent medium distinct reddish yellow (7.5YR 7/6) mottles; single grain; loose, 
loose, nonsticky, nonplastic; many very fine interstitial pores; 15 percent subangular 
sandstone gravels; electrical conductivity of 1.13 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; abrupt; 
CaC03 25 percent. 

3C --- 407 to 412 centimeters (160.2 to 162.2 inches); light brownish gray (10YR 6/2) dry, clay; 
dark grayish brown (10YR 4/2) moist; null percent sand; null percent silt; 45 percent 
clay; massive; very firm, very hard, very sticky, very plastic; 75 percent (many) pressure 
faces on all faces of peds; EC meter, saturated paste electric conductivity method; 
strongly effervescent. 
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Description Date: 7/30/2012 
Describer: Robert long 
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Appendix L 
DP-03 

Pedon Notes: Text: Mottles in Bssk are most likely due to entrapment of water between peds 
and inability of water to drain out of profile due to underlying Tropic shale. 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370509E, 4143434N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West ofthe 29 Meridian 

landscape: valley 
landform: alluvial fan 
Anthropogenic Feature: 
Geomorphic Component: Nose Slope 
Profile Pos: Footslope 
Slope: 7 percent 
Elevation: 2119 meters (6952.1 feet) 
Aspect: 27r 
Shape: up/down: Convex; across: Convex 
Surface Fragments: angular sandstone - 4 percent channers. 

Drainage: Moderately well drained 
Runoff: High: 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover. 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); CONVO - bindweed 
(Convolvulus); UNUM - flax (Unum) 

Parent Materials: residuum weathered from calcareous sandstone 
Bedrock: Moderately cemented calcareous shale at 137 centimeters (53.9 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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Diagnostic Features: Slickensides: 24 to 87 centimeters (9.4 to 34.3 inches) and Paralithic 
contact: 137 centimeters (53.9 inches) 

Restrictions: Para lithic bedrock: 137 centimeters (53.9 inches) 

Ap --- 0 to 24 centimeters (0 to 9.4 inches); light brownish gray (2.5Y 6/2) dry, silty clay; dark 
grayish brown (2.5Y 4/2) moist; 10 percent sand; 42 percent silt; 48 percent clay; 
moderate medium subangular blocky parting to moderate medium granular structure; 
friable, hard, very sticky, very plastic; common medium roots throughout, common fine 
roots throughout and many very fine roots throughout; common very fine tubular 
pores; electrical conductivity of 0.57 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; neutral, pH 7.2, pH meter; clear; CaC03 28.9 percent. 

Bssl --- 24 to 47 centimeters (9.4 to 18.5 inches); light brownish gray (2.5Y 6/2) dry, clay; dark 
grayish brown (2.5Y 4/2) moist; 10 percent sand; 39 percent silt; 51 percent clay; 
moderate medium subangular blocky structure; friable, hard, very sticky, very plastic; 
common medium roots throughout, common fine roots throughout and many very fine 
roots throughout; common very fine tubular pores; 45 percent (common) slickensides 
(pedogenic) on all faces of peds; electrical conductivity of 0.38 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH 
meter; gradual; CaC03 33.4 percent. 

Bss2 --- 47 to 87 centimeters (18.5 to 34.3 inches); light yellowish brown (2.5Y 6/3) dry, silty 
clay; olive brown (2.5Y 4/3) moist; 4 percent sand; 42 percent silt; 54 percent clay; 
moderate medium prismatic parting to strong medium subangular blocky structure; 
firm, very hard, very sticky, very plastic; common medium roots throughout, common 
fine roots throughout and common very fine roots throughout; 60 percent (many) 
slickensides (pedogenic) on all faces of peds; electrical conductivity of 0.32 mmhos/cm 
by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 
7.6, pH meter; gradual; CaC03 29.8 percent. 

Bkss --- 87 to 137 centimeters (34.3 to 53.9 inches); light gray (10YR 7/1) dry, silty clay; grayish 
brown (10YR 5/2) moist; 6 percent sand; 45 percent silt; 49 percent clay; 7 percent fine 
prominent olive yellow (2.5Y 6/6) mottles; strong medium prismatic parting to strong 
medium subangular blocky structure; very firm, extremely hard, very sticky, very plastic; 
common very fine roots throughout; 40 percent (common) slickensides (pedogenic) on 
all faces of peds; 3 percent (common) fine threadlike masses of carbonate in matrix; 
electrical conductivity of 0.64 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; gradual; CaC03 
31.7 percent. 

Cr --- 137 to 140 centimeters (53.9 to 55.1 inches); Weathered Tropic shale. 
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Description Date: 7/30/2012 
Describer: Robert Long 
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Appendix L 
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Pedon Notes: Text: This soil is very similar to Brumley, but the clay increase between the A and 
Bt is only 4% and 5.6% is required (1.2 times). The "t" suffix indicates iIIuvial 
accumulation of silicate clay. Clay films were observed and not slickensides. 

Current Taxonomic Name: Wimmer family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370463E, 4143436N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range 5 West ofthe 29 Meridian 

Landscape: valley 
Landform: terrace and alluvial fan 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 5 percent 
Elevation: 2117 meters (6945.5 feet) 
Aspect: 25r 
Shape: up/down: Concave; across: Linear 
Surface Fragments: subrounded sandstone - 2 percent gravels. 

Drainage: Well drained 
Runoff: Low 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: BRIN2 - smooth brome (Bromus inermis); AGCR - crested wheatgrass 
(Agropyron cristatum); CHRYS9 - rabbitbrush (Chrysothamnus); ARTRW8 - Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis); CONVO - bindweed (Convolvulus); 

MEDIC - alfalfa (Medicago) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 20 to 70 centimeters (7.9 to 27.6 inches) 
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Diagnostic Features: Cambic horizon: 20 to 153 centimeters (7.9 to 60.2 inches) and Calcic 
horizon: 90 to 232 centimeters (35.4 to 91.3 inches) 

Ap --- 0 to 20 centimeters (0 to 7.9 inches); pale brown (10YR 6/3) dry, clay loam; brown (10YR 
4/3) moist; 30 percent sand; 42 percent silt; 28 percent clay; moderate medium 
subangular blocky parting to moderate medium granular structure; very friable, slightly 
hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and many very fine roots throughout; common very fine 
interstitial pores; electrical conductivity of 0.76 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; 
CaC03 20 percent. 

Btl--- 20 to 46 centimeters (7.9 to 18.1 inches); brown (10YR 5/3) dry, clay loam; brown (10YR 
4/3) moist; 30 percent sand; 38 percent silt; 32 percent clay; moderate medium 
subangular blocky parting to strong fine angular blocky structure; friable, hard, 
moderately sticky, moderately plastic; common medium roots throughout, common fine 
roots throughout and many very fine roots throughout; common very fine tubular 
pores; 35 percent (common) clay films on all faces of peds; electrical conductivity of 
0.41 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.8, pH meter; clear; CaC03 24.4 percent. 

Bt2 --- 46 to 90 centimeters (18.1 to 35.4 inches); brown (10YR 4/3) dry, clay loam; dark brown 
(10YR 3/3) moist; 36 percent sand; 32 percent silt; 32 percent clay; moderate medium 
prismatic parting to strong medium subangular blocky structure; firm, very hard, 
moderately sticky, moderately plastic; common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; 50 percent (many) clay films on 
all faces of peds; electrical conductivity of 0.38 mmhos/cm by EC meter, saturated 
paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; 
abrupt; CaC03 9.1 percent. 

Btk --- 90 to 153 centimeters (35.4 to 60.2 inches); brown (10YR 5/3) dry, clay loam gravel; 
brown (10YR 4/3) moist; 38 percent sand; 34 percent silt; 28 percent clay; weak medium 
prismatic parting to moderate medium subangular blocky structure; firm, very hard, 
moderately sticky, slightly plastic; common very fine roots throughout; 35 percent 
(common) clay films on all faces of peds; 4 percent (common) fine masses of carbonate 
in matrix; 6 percent subrounded sandstone gravels; electrical conductivity of 0.39 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; abrupt; CaC03 22.5 percent. 

Bk ---153 to 232 centimeters (60.2 to 91.3 inches); very pale brown (10YR 7/4) dry, sandy loam; 
light yellowish brown (10YR 6/4) moist; 66 percent sand; 24 percent silt; 10 percent clay; 
single grain; loose, loose, nonsticky, nonplastic; common very fine roots throughout; 
many very fine interstitial pores finely disseminated carbonates; 4 percent subrounded 
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sandstone gravels; electrical conductivity of 0.37 mmhos/cm by EC meter, saturated 
paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; 
CaC03 42.4 percent. 
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Pedon 10: DP-05 

Description Date: 7/30/2012 
Print Date: 6/25/2014 
Describer: Robert long 

Current Taxonomic Name: Sideshow family 

DP-05 

Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370S06E, 4143319N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: structural bench and hill 
Geomorphic Component: Nose Slope 
Profile Pos: Footslope 
Slope: 7 percent 
Elevation: 2118 meters (6948.8 feet) 
Aspect: 2680 

Shape: up/down: Concave; across: linear 
Surface Fragments: subangular sandstone - 2 percent gravels. 

Drainage: Well drained 
Runoff: Medium 

Appendix L 
DP-05 

Existing Vegetation: BRIN2 - smooth brome (Bromus inermis); PASM - western wheatgrass 
(Pascopyrum smithii); AGCR - crested wheatgrass (Agropyron cristatum); CONVO­
bindweed (Convolvulus); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 

wyomingensis) 

Parent Materials: residuum weathered from calcareous shale 
Bedrock: Calcareous shale at 162 centimeters (63.8 inches) 
Particle Size Control Section: 

Diagnostic Features: Secondary carbonates: 35 to 162 centimeters (13.8 to 63.8 inches), 
Slickensides: 35 to 70 centimeters (13.8 to 27.6 inches) and Paralithic contact: 162 
centimeters (63.8 inches) 
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Ap --- 0 to 35 centimeters (0 to 13.8 inches); grayish brown (10YR 5/2) dry, clay loam; dark 
grayish brown (10YR 4/2) moist; 20 percent sand; 42 percent silt; 38 percent clay; weak 
medium subangular blocky parting to moderate medium granular structure; friable, 
hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and many very fine roots throughout; common very fine 
tubular pores; electrical conductivity of 0.65 mmhos/cm by EC meter, saturated paste; 
slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 
20.8 percent. 

Bkss --- 35 to 70 centimeters (13.8 to 27.6 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 18 percent sand; 39 percent silt; 43 percent clay; 
moderate medium subangular blocky structure; friable, very hard, very sticky, very 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; 35 percent 
(common) slickensides (pedogenic) on vertical faces of peds; 2 percent (common) fine 
masses of carbonate on vertical faces of peds; electrical conductivity of 0.39 mmhos/cm 
by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 
7.8, pH meter; gradual; CaC03 22.7 percent. 

Bk --- 70 to 162 centimeters (27.6 to 63.8 inches); light brownish gray (2.5Y 6/2) dry, clay; 
grayish brown (2.5Y 5/2) moist; 16 percent sand; 39 percent silt; 45 percent clay; 
moderate medium subangular blocky structure; firm, very hard, very sticky, very plastic; 
common very fine roots throughout finely disseminated carbonates; electrical 
conductivity of 1.01 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; clear; CaC03 25.9 percent. 

Cr --- 162 to 176 centimeters (63.8 to 69.3 inches); light brownish gray (10YR 6/2) dry; grayish 
brown (10YR 5/2) moist; common very fine roots throughout; weathered Tropic shale. 
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Pedon ID: DP-06 

Description Date: 7/30/2012 
Describer: Robert long 

DP-06 

Appendix L 
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Pedon Notes: Text: the clay increase between the BA and Bt horizons is only 4% and 7.2% is 
required for an argillic. The "t" refers to an accumulation of silicate clay. This soil was 
correlated to Sideshow, because of the fine mineralogy and lack of a calcic horizon. 

Current Taxonomic Name: Teromote family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustepts 
Current Taxon Kind: Family 

County or Parish: UT02S - Kane 
State or Territory: UT - Utah 
UTM: 370S06E, 4143319N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range S West ofthe 29 Meridian 

Landscape: valley 
Landform: valley-floor remnant and alluvial fan 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: S percent 
Elevation: 2118 meters (6948.8 feet) 
Aspect: 2Sr 
Shape: up/down: Concave; across: Concave 
Surface Fragments: subrounded sandstone - 3 percent gravels. 

Drainage: Well drained 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: ; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); CHRYS9 - rabbitbrush 
(Chrysothamnus); CONVO - bindweed (Convolvulus); AGCR - crested wheatgrass 
(Agropyron crista tum ) 

Parent Materials: slope alluvium derived from sandstone and shale over alluvium derived from 
limestone, sandstone, and shale 
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Diagnostic Features: Cambic horizon: 35 to 145 centimeters (13.8 to 57.1 inches), Secondary 
carbonates: 75 to 230 centimeters (29.5 to 90.6 inches) and Calcic horizon: 187 to 230 
centimeters (73.6 to 90.6 inches) 

Ap --- 0 to 18 centimeters (0 to 7.1 inches); light brownish gray (10YR 6/2) dry, clay loam; dark 
grayish brown (10YR 4/2) moist; 28 percent sand; 39 percent silt; 33 percent clay; 
moderate medium platy parting to moderate medium granular structure; friable, hard, 
moderately sticky, moderately plastic; common medium roots throughout, common fine 
roots throughout and many very fine roots throughout; common very fine tubular 
pores; electrical conductivity of 0.63 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; neutral, pH 7.3, pH meter; gradual; CaC03 19.8 percent. 

BA --- 18 to 35 centimeters (7.1 to 13.8 inches); grayish brown (10YR 5/2) dry, clay loam; dark 
grayish brown (10YR 4/2) moist; 28 percent sand; 36 percent silt; 36 percent clay; 
moderate medium subangular blocky structure; friable, hard, moderately sticky, 
moderately plastic; common medium roots throughout, common fine roots throughout 
and many very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.4 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; neutral, pH 7.3, pH meter; clear; CaC03 19.6 percent. 

Bt --- 35 to 75 centimeters (13.8 to 29.5 inches); light brownish gray (10YR 6/2) dry, silty clay; 
dark grayish brown (10YR 4/2) moist; 20 percent sand; 40 percent silt; 40 percent clay; 
moderate medium prismatic parting to strong medium subangular blocky structure; 
firm, very hard, very sticky, very plastic; common medium roots throughout, common 
fine roots throughout and common very fine roots throughout; common very fine 
tubular pores; 50 percent (many) clay films on all faces of peds; electrical conductivity of 
0.33 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.5, pH meter; clear; CaC03 19.7 percent. 

Btk --- 75 to 145 centimeters (29.5 to 57.1 inches); pale brown (10YR 6/3) dry, clay loam; dark 
grayish brown (10YR 4/2) moist; 24 percent sand; 38 percent silt; 38 percent clay; strong 
medium prismatic parting to strong medium subangular blocky structure; firm, very 
hard, moderately sticky, very plastic; common medium roots throughout, common fine 
roots throughout and common very fine roots throughout; common very fine tubular 
pores; 35 percent (common) clay films on all faces of peds; 4 percent (common) fine 
threadlike masses of carbonate in matrix; electrical conductivity of 0.31 mmhos/cm by 
EC meter, saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 
7.5, pH meter; abrupt; CaC03 24.1 percent. 

2Bk1 --- 145 to 187 centimeters (57.1 to 73.6 inches); pale brown (10YR 6/3) dry, sandy loam; 
brown (10YR 5/3) moist; 64 percent sand; 22 percent silt; 14 percent clay; single grain; 
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loose, loose, nonsticky, non plastic; common very fine roots throughout; many very fine 
interstitial pores; 5 percent (few) carbonate coats on bottom surfaces of rock fragments 
finely disseminated carbonates; 4 percent subrounded sandstone gravels; electrical 
conductivity of 0.3 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; gradual; CaC03 27 percent. 

2Bk2 --- 187 to 230 centimeters (73.6 to 90.6 inches); very pale brown (10YR 7/3) dry, loamy 
sand; pale brown (10YR 6/3) moist; 84 percent sand; 10 percent silt; 6 percent clay; 
single grain; loose, loose, nonsticky, nonplastic; common very fine roots throughout; 
many very fine interstitial pores; 10 percent (few) carbonate coats on bottom surfaces 
of rock fragments finely disseminated carbonates; 40 percent subrounded sandstone 
gravels; electrical conductivity of 0.34 mmhos/cm by EC meter, saturated paste; 
violently effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; CaC03 
52.2 percent. 
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Pedon ID: DP-7 

Description Date: 7/30/2012 
Describer: Robert Long 

DP-07 

Appendix L 
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Pedon Notes: Text: Textures and percent clay were estimated based on the field texture 
method; and pH was determined with indicator phenol red indicator dye. 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370483E, 4143244N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 
Geomorphic Component: Nose Slope 
Profile Pos: Footslope 
Slope: 5 percent 
Elevation: 2116 meters (6942.3 feet) 
Aspect: 2410 

Shape: up/dovvn: Convex; across: Convex 
Surface Fragments: subangular sandstone - 8 percent channers. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Parent Materials: slope alluvium derived from sandstone and shale over alluvium derived from 
limestone, sandstone, and shale 

Existing Vegetation: smooth brome (Bromus inermis); AGCR - crested wheatgrass (Agropyron 
cristatum); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis); 
CONVO - bindweed (Convolvulus); matchweed. 
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N/A --- 0 to 122 centimeters {O to 48 inches}; sample unavailable for evaluation .. 
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Bkss --- 122 to 165 centimeters {48 to 65 inches}; grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; null percent sand; null percent silt; 45 percent clay; 
moderate medium subangular blocky structure; firm, extremely hard, very sticky, very 
plastic; 25 percent {common} slickensides (pedogenic) on all faces of peds; 3 percent 
(common) fine threadlike masses of carbonate in matrix; strongly effervescent by Hel, 1 
normal; slightly alkaline, pH 7.6, pH indicator solutions; abrupt. 

Bk --- 165 to 200 centimeters (65 to 78.7 inches); grayish brown (10YR 5/2) dry, sandy clay 
loam; dark grayish brown (10YR 4/2) moist; null percent sand; null percent silt; 28 
percent clay; structure; friable, hard, slightly sticky, moderately plastic; 15 percent 
(common) fine masses of carbonate in matrix; violently effervescent by Hel, 1 normal; 
moderately alkaline, pH 8, pH indicator solutions; clear. 

2Bk --- 200 to 244 centimeters (78.7 to 96.1 inches); light yellowish brown (10YR 6/4) dry, 
loamy sand; dark yellowish brown (10YR 4/4) moist; null percent sand; null percent silt; 
5 percent clay; single grain; loose, loose, nonsticky, non plastic; many very fine 
interstitial pores; 1 percent (very few) carbonate coats on bottom surfaces of rock 
fragments finely disseminated carbonates; 10 percent subrounded calcareous 
sandstone gravels; violently effervescent by Hel, 1 normal; moderately alkaline, pH 8, 
pH indicator solutions. 
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Pedon ID: DP-03 

Description Date: 8/1/2012 
Describer: Robert long 

DP-08 
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Pedon Notes: Text: encountered sandstone at 32 inches in new auger hole; soil was clayey (50 
to 60% clay) 

Current Taxonomic Name: setting similar to Sideshow family 
Current Taxonomic Class: not enough data for full classification 
Current Taxon Kind: 

County or Parish: Kane 
State or Territory: Utah 
UTM: 3705073E, 41432454N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

landscape: valley 
landform: alluvial fan 
Geomorphic Component: nose 
Profile Pos: footslope 
Slope: 7 percent 
Elevation: 2118 meters (6,947 feet) 
Aspect: 2450 

Shape: up/down: ; across: 
Surface Fragments: subangular sandstone - 4 percent channers and 2 percent flags. 

Earth Cover: shrub cover. 

Existing Vegetation: smooth brome (Bromus inermis); AGCR - crested wheatgrass (Agropyron 
cristatum); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis); 
CONVO - bindweed (Convolvulus); matchweed. 
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Pedon 10: DP-09 

Description Date: 7/30/2012 
Describer: Robert Long 

Current Taxonomic Name: Sideshow family 

DP-09 

Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370485E, 4143105N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 

Geomorphic Component: Side Slope 
Profile Pos: Footslope 
Slope: 6 percent 
Elevation: 2115 meters (6939 feet) 
Aspect: 29r 
Shape: up/down: Linear; across: Convex 

Appendix L 
DP-09 

Surface Fragments: subangular sandstone - 3 percent gravel, 1 percent cobble, and 2 percent 
channers. 

Drainage: Well drained 
Runoff: Low 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smith;;); BRIN2 - smooth brome 
(Bromus inermis); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis); MEDIC - alfalfa (Medicago) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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Appendix L 

DP-09 

Diagnostic Features: Slickensides: 38 to 194 centimeters (15 to 76.4 inches) and Secondary 
carbonates: 68 to 244 centimeters (26.8 to 96.1 inches) 

Ap --- 0 to 38 centimeters (0 to 15 inches); pale brown (10YR 6/3) dry, clay; brown (10YR 5/3) 
moist; 20 percent sand; 33 percent silt; 47 percent clay; weak medium subangular 
blocky parting to moderate medium granular structure; friable, hard, very sticky, very 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.83 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; neutral, pH 7.3, pH meter; clear; CaC03 20.9 percent. 

Bss --- 38 to 68 centimeters (15 to 26.8 inches); grayish brown (10YR 5/2) dry, clay; dark grayish 
brown (10YR 4/2) moist; 12 percent sand; 36 percent silt; 52 percent clay; moderate 
medium subangular blocky structure; firm, very hard, very sticky, very plastic; common 
medium roots throughout, common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 25 percent (common) slickensides 
(pedogenic) on all faces of peds; electrical conductivity of 0.54 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH 
meter; clear; CaC03 22.2 percent. 

Bkssl --- 68 to 166 centimeters (26.8 to 65.4 inches); light brownish gray (10YR 6/2) dry, clay; 
grayish brown (10YR 5/2) moist; 10 percent sand; 38 percent silt; 52 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
firm, very hard, very sticky, very plastic; common fine roots throughout and common 
very fine roots throughout; common very fine tubular pores; 15 percent (few) clay films 
and 30 percent (common) slickensides (pedogenic) on all faces of peds; 3 percent 
(common) fine threadlike masses of carbonate in matrix; electrical conductivity of 1.54 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.6, pH meter; clear; CaC03 22.2 percent. 

Bkss2 --- 166 to 194 centimeters (65.4 to 76.4 inches); light brownish gray (10YR 6/2) dry, clay; 
grayish brown (10YR 5/2) moist; 10 percent sand; 36 percent silt; 54 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
firm, extremely hard, very sticky, very plastic; common very fine roots throughout; 
common very fine tubular pores; 25 percent (common) slickensides (pedogenic) on all 
faces of peds; 7 percent (common) fine threadlike masses of carbonate in matrix; 
electrical conductivity of 6.01 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; gradual; CaC03 23.1 
percent. 

Bk --- 194 to 244 centimeters (76.4 to 96.1 inches); light brownish gray (2.5Y 6/2) dry, clay; 
grayish brown (2.5Y 5/2) moist; 14 percent sand; 34 percent silt; 52 percent clay; weak 
fine prismatic parting to weak medium subangular blocky structure; firm, very hard, very 
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Appendix L 
DP-09 

sticky, very plastic; common very fine roots throughout; 12 percent (common) medium 
spherical masses of carbonate on faces of peds; electrical conductivity of 6.15 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.8, pH meter; CaC03 23.7 percent. 
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Pedon ID: DP-10 

Description Date: 7/31/2012 
Describer: Robert long 

DP-I0 

Appendix L 

DP-l0 

Pedon Notes: Text: Textures and percent clay were estimated based on the field texture 
method; and pH was determined with indicator phenol red indicator dye. 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370474E, 4143121N -- Datum NAD83, Zone 11 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 
Geomorphic Component: Side Slope 
Profile Pos: Toeslope 
Slope: 5 percent 
Elevation: 2114 meters (6935.7 feet) 
Aspect: 3020 

Shape: up/down: linear; across: Concave 
Surface Fragments: subangular sandstone - 4 percent gravel and 1 percent channers. 

Drainage: Well drained 
Runoff: low 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: CONVO - bindweed (Convolvulus); PASM - western wheatgrass 
(Pascopyrum smithii); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis) 

Parent Materials: clayey slope alluvium derived from calcareous shale over coarse-loamy slope 
alluvium derived from calcareous sandstone 
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Appendix L 
DP-l0 

Diagnostic Features: Secondary carbonates: 122 to 244 centimeters (48 to 96.1 inches) 

N/A 0 to 122 centimeters (0 to 48 inches); sample unavailable for evaluation. 

Bkss --- 122 to 172 centimeters (48 to 67.7 inches); light brownish gray (10YR 6/2) dry, clay; 
dark gray (10YR 4/1) moist; null percent sand; null percent silt; 50 percent clay; 
structure; firm, extremely hard, very sticky, very plastic; common medium tubular 
pores; 25 percent (common) slickensides (pedogenic) on all faces of peds; 12 percent 
(common) medium masses of carbonate in matrix; strongly effervescent by HCI, 1 
normal; moderately alkaline, pH 8.2, pH indicator solutions; clear. 

2Bk --- 172 to 244 centimeters (67.7 to 96.1 inches); very pale brown (10YR 7/4) dry, sandy 
loam; yellowish brown (10YR 5/4) moist; null percent sand; null percent silt; 10 percent 
clay; single grain; loose, loose, nonsticky, non plastic; common medium tubular and 
common fine tubular pores finely disseminated carbonates; violently effervescent by 
HCI, 1 normal; moderately alkaline, pH 8, pH indicator solutions. 
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Pedon 10: DP-ll 

Description Date: 7/31/2012 
Describer: Robert long 

DP-ll 

Appendix L 

DP-ll 

Pedon Notes: Text: This soil is similar to Wimmer family. The weighted percent clay in the 
control section is 17%. This is 1% less than the amount of clay required for fine-loamy. 

Current Taxonomic Name: Wimmer family similar 
Current Taxonomic Class: Coarse-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370352E, 4143094N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: terrace and fan apron 

Geomorphic Component: Base Slope 
Profile Pos: Toeslope 

Slope: 5 percent 
Elevation: 2107 meters (6912.7 feet) 
Aspect: 11° 

Shape: up/down: Concave; across: linear 
Surface Fragments: none. 

Drainage: Somewhat poorly drained 
Runoff: low 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: BRIN2 - smooth brome (Bromus inermis) 

Parent Materials: slope alluvium derived from sandstone over alluvium derived from 

limestone, sandstone, and shale 

Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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Appendix L 
DP-ll 

Diagnostic Features: Secondary carbonates: 27 to 169 centimeters (10.6 to 66.5 inches) and 
Calcic horizon: 60 to 138 centimeters (23.6 to 54.3 inches) 

A --- 0 to 27 centimeters (0 to 10.6 inches); grayish brown (10YR 5/2) dry, loam; very dark 
grayish brown (10YR 3/2) moist; 50 percent sand; 28 percent silt; 22 percent clay; 
moderate medium subangular blocky parting to moderate medium granular structure; 
friable, hard, slightly sticky, slightly plastic; electrical conductivity of 1.15 mmhos/cm by 
EC meter, saturated paste; strongly effervescent by HCI, 1 normal; neutral, pH 7.3, pH 
meter; clear; CaC03 4.9 percent. 

Bk --- 27 to 60 centimeters (10.6 to 23.6 inches); grayish brown (lOYR S/2) dry, sandy clay loam; 
dark grayish brown (10YR 4/2) moist; 50 percent sand; 26 percent silt; 24 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; 5 percent 
(common) fine masses of carbonate in matrix; electrical conductivity of 0.38 mmhos/cm 
by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, 
pH 7.5, pH meter; clear; CaC03 13 percent. 

2Bk --- 60 to 138 centimeters (23.6 to 54.3 inches); very pale brown (10YR 7/4) dry, sandy loam; 
yellowish brown (10YR 5/6) moist; 64 percent sand; 20 percent silt; 16 percent clay; 5 
percent medium faint yellow (10YR 7/6) mottles; weak medium subangular blocky 
structure; friable, very hard, nonsticky, non plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; many very fine 
interstitial pores; 5 percent (common) medium yellow (10YR 7/6), moist, iron­
manganese masses; 9 percent (common) fine masses of carbonate in matrix; 5 percent 
subrounded sandstone gravels; electrical conductivity of 0.64 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; slightly alkaline, pH 7.6, pH 
meter; abrupt; CaC03 33.5 percent. 

3Bk --- 138 to 169 centimeters (54.3 to 66.5 inches); olive yellow (2.SY 6/6) dry, sandy loam; 
brown (10YR 5/3) moist; 60 percent sand; 22 percent silt; 18 percent clay; 3 percent fine 
faint brownish yellow (10YR 6/6) mottles; moderate medium subangular blocky 
structure; friable, hard, nonsticky, nonplastic; 3 percent (common) fine brownish yellow 
(10YR 6/6), moist, iron-manganese masses; 8 percent (common) fine masses of 
carbonate in matrix; electrical conductivity of 0.36 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; 
CaC03 10.7 percent. 

3C --- 169 to 243 centimeters (66.5 to 95.7 inches); very pale brown (10YR 8/2) dry, sandy loam; 
very pale brown (10YR 7/3) moist; 68 percent sand; 14 percent silt; 18 percent clay; 20 
percent coarse faint brownish yellow (10YR 6/6) mottles; moderate medium subangular 
blocky structure; firm, hard, nonsticky, nonplastic; common very fine interstitial pores; 
20 percent (many) coarse brownish yellow (10YR 6/6)' moist, iron-manganese masses; 
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DP-ll 

electrical conductivity of 0.32 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; CaC03 11.6 percent. 
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Pedon ID: DP-12 

Description Date: 7/31/2012 
Describer: Robert Long 

Current Taxonomic Name: Flugle family 

Dp·12 

Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370347E, 4143083N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West ofthe 29 Meridian 

Landscape: valley 
Landform: hillslope: 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 6 percent 
Elevation: 2108 meters (6916 feet) 
Aspect: 23° 
Shape: up/down: Convex; across: Convex 
Surface Fragments: subangular sandstone - 3 percent channers and 2 percent flags. 

Drainage: Moderately well drained 
Runoff: Low 
Erosion: Class 1- Sheet erosion 

Appendix L 
DP-12 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: BRIN2 - smooth brome (Bromus inermis); CHRYS9 - rabbitbrush 
(Chrysothamnus); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis) 

Parent Materials: slope alluvium derived from sandstone 
Particle Size Control Section: 62 to 112 centimeters (24.4 to 44.1 inches) 

Diagnostic Features: Argillic horizon: 62 to 126 centimeters (24.4 to 49.6 inches) and Secondary 
carbonates: 126 to 183 centimeters (49.6 to 72 inches) 
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DP-12 

Ap --- 0 to 28 centimeters (0 to 11 inches); brown (10YR 5/3) dry, sandy loam; dark grayish 
brown (10YR 4/2) moist; 58 percent sand; 25 percent silt; 17 percent clay; weak medium 
subangular blocky parting to moderate medium granular structure; very friable, slightly 
hard, nonsticky, non plastic; common fine roots throughout and common very fine roots 
throughout; common fine tubular pores; noneffervescent by HCI, 1 normal; slightly 
alkaline, pH 7.4, pH meter; clear; CaC03 2.6 percent. 

A --- 28 to 62 centimeters (11 to 24.4 inches); yellowish brown (10YR 5/4) dry, loam; brown 
(10YR 4/3) moist; 50 percent sand; 35 percent silt; 15 percent clay; moderate medium 
subangular blocky structure; very friable, hard, nonsticky, nonplastic; common fine roots 
throughout and common very fine roots throughout; common fine tubular pores; 
noneffervescent by HCI, 1 normal; neutral, pH 7.3, pH meter; clear; CaC03 0.4 percent. 

Bt --- 62 to 126 centimeters (24.4 to 49.6 inches); yellowish brown (10YR 5/4) dry, sandy clay 
loam; dark brown (10YR 3/3) moist; 66 percent sand; 12 percent silt; 22 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 15 percent (few) clay films on all faces of peds and 20 
percent (few) clay films between sand grains; noneffervescent by HCI, 1 normal; slightly 
alkaline, pH 7.4, pH meter; clear; CaC03 0.4 percent. 

Bk --- 126 to 183 centimeters (49.6 to 72 inches); brownish yellow (10YR 6/6) dry, sandy clay 
loam; yellowish brown (10YR 5/8) moist; 52 percent sand; 26 percent silt; 22 percent 
clay; 8 percent medium reddish yellow (7.5YR 6/8) mottles; moderate medium 
subangular blocky structure; very friable, slightly hard, slightly sticky, slightly plastic; 
common very fine roots throughout; 5 percent (common) fine masses of carbonate in 
matrix; very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; 
clear; CaC03 0.3 percent. 

2Ck --- 183 to 244 centimeters (72 to 96.1 inches); white (2.5Y 8/1) dry, loam; light yellowish 
brown (2.5Y 6/3) moist; 50 percent sand; 28 percent silt; 22 percent clay; 12 percent 
pale brown (10YR 6/3) mottles; moderate medium subangular blocky structure; firm, 
very hard, slightly sticky, slightly plastic finely disseminated carbonates; strongly 
effervescent by Hel, 1 normal; moderately alkaline, pH 8.2, pH meter; CaC03 11.1 
percent. 
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Pedon ID: DP-13 

Description Date: 7/31/2012 
Describer: Robert Long 

DP-13 

Appendix L 

DP-13 

Pedon Notes: Text: This soil profile is similar to the Flugle family. No lab data is available for the 
A horizon. Field estimate of the texture is loam (23% clay). Box sample appears to have an 
argillic horizon. Argillics were identified in this area.; the physiographic setting ofthis location is 
similar to 12AS04 (Evpark or Flugle mod. deep) and may be moderately deep or deep to 
sandstone. 

Soil Name As Correlated: Flugle family similar 
Current Taxonomic Name: Flugle family similar 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT02S - Kane 
State or Territory: UT - Utah 
UTM: 370297E, 4143072N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range S West of the 29 Meridian 

Landscape: valley 
Landform: structural bench and hill 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 13 percent 
Elevation: 2107 meters (6912.7 feet) 
Aspect: 2820 

Shape: up/down: Convex; across: Convex 
Surface Fragments: subangular sandstone - S percent gravels and 10 percent channers. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 
Existing Vegetation: BRIN2 - smooth brome (Bromus inermis); MEDIC - alfalfa (Medicago); 

ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis); ARN04 -
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black sagebrush (Artemisia nova) 

Parent Materials: residuum weathered from sandstone 
Particle Size Control Section: 25 to 88 centimeters (9.8 to 34.6 inches) 

Appendix L 

DP-13 

Diagnostic Features: Argillic horizon: 15 to 54 centimeters (5.9 to 21.3 inches) and Secondary 
carbonates: 54 to 88 centimeters (21.3 to 34.6 inches) 

A --- 0 to 15 centimeters (0 to 5.9 inches); brown (10YR 5/3) dry, loam; brown (10YR 4/3) moist; 
null percent sand; null percent silt; 23 percent clay; moderate medium platy parting to 
moderate fine granular structure; very friable, slightly hard, slightly sticky, slightly 
plastic; common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 2 percent subrounded sandstone gravels; slightly 
effervescent; No sample, too small; clear. 

Bt --- 15 to 54 centimeters (5.9 to 21.3 inches); grayish brown (10YR 5/2) dry, sandy clay loam; 
dark grayish brown (10YR 4/2) moist; 48 percent sand; 24 percent silt; 28 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 30 percent (common) clay films on all faces of peds; 10 
percent subrounded 2 sandstone gravels; electrical conductivity of 0.54 mmhos/cm by 
EC meter, saturated paste; slightly effervescent by HCI, 1 normal; neutral, pH 7.1, pH 
meter; clear; CaC03 17.9 percent. 

Bk --- 54 to 88 centimeters (21.3 to 34.6 inches); light brownish gray (10YR 6/2) dry, sandy clay 
loam; yellowish brown (10YR 5/4) moist; 48 percent sand; 21 percent silt; 31 percent 
clay; strong medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common very fine roots throughout; common very fine tubular pores; 7 percent 
(common) fine masses of carbonate on faces of peds; 5 percent subrounded sandstone 
gravels; electrical conductivity of 0.34 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; CaC03 15.8 percent. 
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Pedon ID: DP-14 

Description Date: 7/31/2013 
Describer: Robert Long 

Dp·14 

Appendix L 
DP-14 

Pedon Notes: Text: Horizon samples were too small for submission for lab analysis. Textures 
and percent clay are field estimates. 

Current Taxonomic Name: Wimmer family 
Current Taxonomic Class: Coarse-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370294E, 4143081N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West 

Landscape: valley 
Landform: structural bench 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 8 percent 
Elevation: 2107 meters (6912.7 feet) 
Aspect: 2920 

Shape: up/down: Concave; across: Convex 
Surface Fragments: subrounded sandstone - 3 percent gravels. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: BRIN2 - smooth brome (Bromus inermis); PASM - western wheatgrass 
(Pascopyrum smithii); CONVO - bindweed (Convolvulus); MEDIC - alfalfa (Medicago) 

Parent Materials: slope alluvium derived from sandstone and shale over residuum weathered 
from calcareous sandstone 
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Bedrock: Sandstone at 88 centimeters (34.6 inches) 
Particle Size Control Section: 25 to 88 centimeters (9.8 to 34.6 inches) 

Appendix L 

DP-14 

Diagnostic Features: Secondary carbonates: 18 to 88 centimeters (7.1 to 34.6 inches), Calcic 
horizon: 46 to 88 centimeters (18.1 to 34.6 inches) and Lithic contact: 88 centimeters 

(34.6 inches) 

Restrictions: Lithic bedrock: 88 centimeters (34.6 inches) 

A --- 0 to 18 centimeters (O to 7.1 inches); grayish brown (10YR 5/2) dry, clay loam; dark grayish 
brown (10YR 4/2) mOist; null percent sand; null percent silt; 32 percent clay; moderate 
medium subangular blocky structure; friable, hard, moderately sticky, moderately 
plastic; common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; slightly effervescent; abrupt. 

Bk1 --- 18 to 46 centimeters (7.1 to 18.1 inches); very pale brown (10YR 7/3) dry, sandy loam; 
pale brown (10YR 6/3) moist; null percent sand; null percent silt; 18 percent clay; weak 
medium subangular blocky structure; very friable, slightly hard, slightly sticky, 
nonplastic; common very fine roots throughout; common very fine tubular pores; 20 
percent (many) medium masses of carbonate in matrix; strongly effervescent; clear. 

Bk2 --- 46 to 88 centimeters (18.1 to 34.6 inches); very pale brown (10YR 8/3) dry, loamy sand; 
very pale brown (10YR 7/3) moist; null percent sand; null percent silt; 2 percent clay; 
single grain; loose, loose, nonsticky, non plastic; common very fine roots throughout; 
many very fine interstitial pores finely disseminated carbonates; violently effervescent. 

R --- 88 centimeters (34.6 inches); sandstone. 
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Pedon ID: DP-15 

Description Date: 7/31/2012 
Describer: Robert Long 

DP-15 

Pedon Notes: Text: Calcic horizon is too deep to be diagnostic. 

Current Taxonomic Name: Teromote family similar 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustepts 
Current Taxon Kind: Taxadjunct 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370212E, 4142932N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: hillslope 
Geomorphic Component: Nose Slope 
Profile Pos: Toeslope 
Slope: 15 percent 
Elevation: 2105 meters (6906.2 feet) 
Aspect: 2740 

Shape: up/down: Concave; across: Linear 
Surface Fragments: subrounded sandstone - 2 percent and 2 percent channers. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 2 - Sheet erosion 

Appendix L 
DP-15 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); CHRYS9 - rabbitbrush 
(Chrysothamnus); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata ssp. 

wyomingensis); SYOR2 - mountain snowberry (Symphoricarpos oreophilus); CELE3 -
curlleaf mountain mahogany (Cercocarpus ledifolius) 

Parent Materials: alluvium derived from sandstone and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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DP-15 

Diagnostic Features: Cambic horizon: 24 to 56 centimeters (9.4 to 22 inches), Secondary 
carbonates: 56 to 362 centimeters (22 to 142.5 inches) and Calcic horizon: 156 to 250 
centimeters (61.4 to 98.4 inches) 

Ap --- 0 to 24 centimeters (0 to 9.4 inches); brown (10YR 5/3) dry, clay loam; brown (10YR 4/3) 
moist; 44 percent sand; 26 percent silt; 30 percent clay; moderate medium platy parting 
to moderate medium granular structure; friable, hard, slightly sticky, slightly plastic; 
common medium roots throughout, common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; electrical conductivity of 0.84 
mmhos/cm by EC meter, saturated paste; noneffervescent by HCI, 1 normal; neutral, pH 
7, pH meter; clear; CaC03 8.5 percent. 

Bw --- 24 to 56 centimeters (9.4 to 22 inches); brown (10YR 4/3) dry, clay loam; dark brown 
(10YR 3/3) moist; 38 percent sand; 28 percent silt; 34 percent clay; moderate medium 
subangular blocky structure; friable, hard, moderately sticky, moderately plastic; 
common medium roots throughout, common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; electrical conductivity of 0.43 
mmhos/cm by EC meter, saturated paste; very slightly effervescent by HC!, 1 normal; 
neutral, pH 7.3, pH meter; gradual; CaC03 8.4 percent. 

Bkl--- 56 to 152 centimeters (22 to 59.8 inches); brown (10YR 5/3) dry, clay loam; brown (10YR 
4/3) moist; 36 percent sand; 30 percent silt; 34 percent clay; weak medium subangular 
blocky parting to moderate fine subangular blocky structure; friable, hard, moderately 
sticky, moderately plastic; common very fine roots throughout; common very fine 
tubular pores; 1 percent (few) fine threadlike masses of carbonate in matrix; electrical 
conductivity of 0.32 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.4, pH meter; gradual; CaC03 10.9 percent. 

Bk2 --- 152 to 207 centimeters (59.8 to 81.5 inches); brown (10YR 5/3) dry, clay; brown (10YR 
4/3) moist; 22 percent sand; 38 percent silt; 40 percent clay; structure; friable, hard, 
very sticky, very plastic; common very fine roots throughout; common very fine tubular 
pores; 2 percent (common) fine threadlike masses of carbonate in matrix; electrical 
conductivity of 0.31 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; abrupt; CaC03 18.5 percent. 

Bk3 --- 207 to 250 centimeters (81.5 to 98.4 inches); very pale brown (10YR 7/3) dry, clay loam; 
pale brown (10YR 6/3) moist; 26 percent sand; 47 percent silt; 27 percent clay; massive; 
very friable, slightly hard, slightly sticky, slightly plastic; common very fine roots 
throughout; 12 percent (common) medium masses of carbonate in matrix; electrical 
conductivity of 0.32 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.4, pH meter; abrupt; CaC03 43.9 percent. 

2Bk --- 250 to 280 centimeters (98.4 to 110.2 inches); light gray (2.5Y 7/1) dry, clay loam; gray 
(2.5Y 6/1) moist; 36 percent sand; 34 percent silt; 30 percent clay; moderate fine 
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Appendix L 
DP-15 

subangular blocky structure; firm, very hard, slightly sticky, slightly plastic; 5 percent 
(common) fine threadlike masses of carbonate in matrix; electrical conductivity of 0.51 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.5, pH meter; clear; CaC03 25.8 percent. 

2C --- 280 to 362 centimeters (110.2 to 142.5 inches); white (2.5Y 8/1) dry, loam; light yellowish 
brown (2.5Y 6/3) moist; 42 percent sand; 33 percent silt; 25 percent clay; 20 percent 
medium yellow (lOYR 7/8) mottles; massive; firm, very hard, slightly sticky, slightly 
plastic; 2 percent (common) fine masses of carbonate in matrix; electrical conductivity 
of 0.6 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.5, pH meter; CaC03 21.8 percent. 
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Pedon ID: DP-16 

Description Date: 7/31/2012 
Describer: Robert long 

Current Taxonomic Name: Sideshow family 

DP-16 

Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370179E, 4142786N -- Datum NAD83, Zone 12 
Legal Description: Section 18, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: hillslope 
Geomorphic Component: Base Slope 
Profile Pos: Footslope 
Slope: 9 percent 
Elevation: 2098 meters (6883.2 feet) 
Aspect: 2560 

Shape: up/down: Concave; across: linear 

Appendix L 

DP-16 

Surface Fragments: subangular sandstone - 4 percent gravel, 1 percent stone, and 6 percent 
channers. 

Drainage: Well drained 
Runoff: High 
Erosion: Class 3 - Rill erosion 

Primary Earth Cover: ; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); MEDIC - alfalfa 
(Medicago); AGCR - crested wheatgrass (Agropyron cristatum); CHRYS9 - rabbitbrush 
(Chrysothamnus); BRIN2 - smooth brome (Bromus inermis); CIRSI- thistle (Cirsium) 

Parent Materials: residuum weathered from calcareous shale 
Bedrock: Calcareous shale at 102 centimeters (40.2 inches) 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 18 to 102 centimeters (7.1 to 40.2 inches), Gypsum 
accumulations: 43 to 102 centimeters (16.9 to 40.2 inches) and Paralithic contact: 102 
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centimeters (40.2 inches) 

Restrictions: Para lithic bedrock: 102 centimeters (40.2 inches) 

Appendix L 
DP-16 

A --- 0 to 18 centimeters (0 to 7.1 inches); brown (10YR 5/3) dry, clay loam; brown (10YR 4/3) 
moist; 36 percent sand; 28 percent silt; 36 percent clay; moderate medium subangular 
blocky parting to moderate medium granular structure; friable, hard, moderately sticky, 
moderately plastic; common coarse roots throughout, common medium roots 
throughout, common fine roots throughout and many very fine roots throughout; 
common very fine tubular pores; electrical conductivity of 0.84 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH 
meter; clear; CaC03 12.1 percent. 

Bss --- 18 to 43 centimeters (7.1 to 16.9 inches); light brownish gray (10YR 6/2) dry, clay; grayish 
brown (10YR 5/2) moist; 24 percent sand; 32 percent silt; 44 percent clay; moderate 
medium subangular blocky structure; friable, hard, very sticky, very plastic; common 
coarse roots throughout, common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
20 percent (few) slickensides (pedogenic) on all faces of peds; electrical conductivity of 
0.48 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; clear; CaC03 15.6 percent. 

Bssy --- 43 to 70 centimeters (16.9 to 27.6 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 18 percent sand; 36 percent silt; 46 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
firm, extremely hard, very sticky, very plastic; common medium roots throughout, 
common fine roots throughout and common very fine roots throughout; 30 percent 
(common) slickensides (pedogenic) on all faces of peds; 1 percent (few) fine masses of 
gypsum in matrix; electrical conductivity of 0.5 mmhos/cm by EC meter, saturated 
paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; 
gradual; CaC03 14.2 percent. 

Bssy --- 70 to 102 centimeters (27.6 to 40.2 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 22 percent sand; 30 percent silt; 48 percent clay; 
moderate medium prismatic parting to moderate medium subangular blocky structure; 
firm, extremely hard, very sticky, very plastic; 50 percent (many) slickensides 
(pedogenic) on all faces of peds; 1 percent (few) fine threadlike masses of gypsum in 
matrix; electrical conductivity of 0.36 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; gradual; CaC03 
14.6 percent. 

Cr --- 102 to 116 centimeters (40.2 to 45.7 inches); weathered Tropic shale. 
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Pedon ID: DP-17 

Description Date: 7/31/2012 
Describer: Robert long 

Current Taxonomic Name: Sideshow family 

DP-17 

Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370215E, 4142570N -- Datum NAD83, Zone 12 
legal Description: Section 18, Township 39 South, Range 5 west of the 29 Meridian 

landscape: valley 
Landform: hillslope 
Geomorphic Component: Side Slope 
Profile Pos: Toeslope 
Slope: 6 percent 
Elevation: 2090 meters (6857 feet) 
Aspect: 2220 

Shape: up/down: Concave; across: linear 

Appendix L 

DP-17 

Surface Fragments: subangular sandstone- 5 percent gravels, 2 percent cobbles, 10 channers, 
and 2 percent flags. 

Runoff: Medium 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); AGCR - crested 
wheatgrass (Agropyron cristatum); MEDIC - alfalfa (Medicago); ARTR2 - basin big 
sagebrush (Artemisia tridentata) 

Parent Materials: slope alluvium derived from sandstone and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 32 to 170 centimeters (12.6 to 66.9 inches) and Gypsum 
accumulations: 54 to 170 centimeters (21.3 to 66.9 inches) 
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DP-17 

A --- 0 to 20 centimeters (0 to 7.9 inches); pale brown (10YR 6/3) dry, clay loam; brown (10YR 
4/3) moist; 28 percent sand; 34 percent silt; 38 percent clay; moderate medium platy 
parting to moderate medium granular structure; very friable, hard, moderately sticky, 
moderately plastic; common medium roots throughout, common fine roots throughout 
and common very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.68 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.5, pH meter; clear; CaC03 19.2 percent. 

BA --- 20 to 32 centimeters (7.9 to 12.6 inches); brown (10YR 5/3) dry, clay; brown (10YR 4/3) 
moist; 30 percent sand; 29 percent silt; 41 percent clay; moderate medium subangular 
blocky structure; friable, hard, very sticky, very plastic; common medium roots 
throughout, common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; electrical conductivity of 0.5 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH 
meter; clear; CaC03 15.9 percent. 

Bss --- 32 to 54 centimeters (12.6 to 21.3 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 28 percent sand; 28 percent silt; 44 percent clay; 
moderate medium prismatic parting to strong medium subangular blocky structure; 
firm, very hard, very sticky, very plastic; common fine roots throughout and common 
very fine roots throughout; common very fine tubular pores; 15 percent (few) pressure 
faces and 30 percent (common) slickensides (pedogenic); electrical conductivity of 0.42 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; gradual; CaC03 15.1 percent. 

Bssyl --- 54 to 122 centimeters (21.3 to 48 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 22 percent sand; 32 percent silt; 46 percent clay; 
moderate medium prismatic parting to strong medium subangular blocky structure; 
firm, very hard, very sticky, very plastic; common very fine roots throughout; common 
very fine tubular pores; 10 percent (few) pressure faces on vertical faces of peds and 20 
percent (few) slickensides (pedogenic) on all faces of peds; 2 percent (common) fine 
gypsum crystals in matrix; electrical conductivity of 1.58 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH 
meter; gradual; CaC03 16.9 percent. 

Bssy2 --- 122 to 170 centimeters (48 to 66.9 inches); pale brown (10YR 6/3) dry, clay; brown 
(10YR 5/3) moist; 16 percent sand; 34 percent silt; 50 percent clay; moderate medium 
prismatic parting to strong medium subangular blocky structure; firm, extremely hard, 
very sticky, very plastic; common very fine roots throughout; common very fine tubular 
pores; 15 percent (few) pressure faces on vertical faces of peds and 25 percent 
(common) slickensides (pedogenic) on all faces of peds; 4 percent (common) fine 
gypsum crystals in matrix; electrical conductivity of 6.01 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH 
meter; CaC03 19.9 percent. 
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Pedon 10: DP-18 

Description Date: 7/31/2012 
Describer: Robert Long 

Current Taxonomic Name: Brumley family 

DP-18 

Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Calcidic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370516E, 4143693N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: 3 percent 
Elevation: 2122 meters (6961.9 feet) 
Aspect: 2700 

Shape: up/down: Convex; across: Linear 
Surface Fragments: subrounded sandstone - 2 percent gravels. 

Drainage: Moderately well drained 
Runoff: Low 
Erosion: Class 1- Sheet erosion 

Appendix L 

DP-18 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: AGCR - crested wheatgrass (Agropyron cristatum); CHRYS9 - rabbitbrush 
(Chrysothamnus); ROWOU - Woods' rose (Rosa woodsii); SPHAE - globemallow 
(Sphaera/cea) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 44 to 68 centimeters (17.3 to 26.8 inches) 

Diagnostic Features: Argillic horizon: 44 to 68 centimeters (17.3 to 26.8 inches), Secondary 
carbonates: 68 to 184 centimeters (26.8 to 72.4 inches) and Calcic horizon: 68 to 184 
centimeters (26.8 to 72.4 inches) 
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Appendix L 

DP-18 

Ap --- 0 to 18 centimeters (0 to 7.1 inches); light brownish gray (10YR 6/2) dry, clay loam; dark 
grayish brown (10YR 4/2) moist; 30 percent sand; 36 percent silt; 34 percent clay; 
moderate medium subangular blocky parting to strong medium granular structure; very 
friable, slightly hard, moderately sticky, moderately plastic; common fine roots 
throughout and many very fine roots throughout; common very fine tubular pores; 
electrical conductivity of 1.01 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; neutral, pH 6.9, pH meter; clear; CaC03 17.8 percent. 

BA --- 18 to 44 centimeters (7.1 to 17.3 inches); light brownish gray (10YR 6/2) dry, clay loam; 
dark grayish brown (10YR 4/2) moist; 40 percent sand; 31 percent silt; 29 percent clay; 
moderate medium subangular blocky structure; friable, slightly hard, moderately sticky, 
moderately plastic; common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; electrical conductivity of 0.39 mmhos/cm 
by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; neutral, pH 6.9, pH 
meter; gradual; CaC03 23.1 percent. 

Bt --- 44 to 68 centimeters (17.3 to 26.8 inches); grayish brown (10YR 5/2) dry, clay loam; dark 
grayish brown (10YR 4/2) moist; 22 percent sand; 42 percent silt; 36 percent clay; 
moderate medium subangular blocky structure; friable, hard, very sticky, very plastic; 
common fine roots throughout and common very fine roots throughout; common very 
fine tubular pores; 10 percent (few) clay films between sand grains and 25 percent 
(common) clay films on all faces of peds; electrical conductivity of 0.74 mmhos/cm by EC 
meter, saturated paste; slightly effervescent by HCI, 1 normal; neutral, pH 7, pH meter; 
gradual; CaC03 20.3 percent. 

Bkl--- 68 to 144 centimeters (26.8 to 56.7 inches); very pale brown (10YR 7/4) dry, clay loam; 
light yellowish brown (10YR 6/4) moist; 30 percent sand; 41 percent silt; 29 percent clay; 
moderate medium subangular blocky structure; very friable, slightly hard, moderately 
sticky, moderately plastic; common very fine roots throughout; common very fine 
tubular pores; 20 percent (many) medium masses of carbonate in matrix; electrical 
conductivity of 0.43 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; neutral, pH 7, pH meter; gradual; CaC03 35.9 percent. 

Bk2 --- 144 to 184 centimeters (56.7 to 72.4 inches); very pale brown (10YR 8/4) dry, loam; very 
pale brown (10YR 7/4) moist; 36 percent sand; 44 percent silt; 20 percent clay; 15 
percent medium distinct reddish yellow (7.5YR 6/6) mottles; moderate medium 
subangular blocky structure; very friable, slightly hard, slightly sticky, slightly plastic; 
common very fine tubular pores; 15 percent (common) fine masses of carbonate; 
electrical conductivity of 0.35 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; neutral, pH 7.2, pH meter; gradual; CaC03 43.1 percent. 

2C --- 184 to 240 centimeters (72.4 to 94.5 inches); light gray (10YR 7/2) dry, loamy sand; light 
brownish gray (10YR 6/2) moist; 78 percent sand; 14 percent silt; 8 percent clay; 2 
percent fine prominent strong brown (7.5YR 5/6) mottles; weak fine subangular blocky 
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DP-18 

parting to single grain structure; very friable, soft, nonsticky, nonplastic; many very fine 
interstitial pores; electrical conductivity of 0.28 mmhos/cm by EC meter, saturated 
paste; slightly effervescent by HCI, 1 normal; neutral, pH 7.3, pH meter; CaC03 17.3 
percent. 
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Pedon 10: DP-19 

Description Date: 7/31/2012 
Describer: Robert long 

DP-19 

Appendix L 

DP-19 

Pedon Notes: Text: Textures and percent clay were estimated based on the field texture 
method; and pH was determined with indicator phenol red indicator dye. 

Current Taxonomic Name: Boxcanyon family similar 
Current Taxonomic Class: Mixed, mesic 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370537E, 4143693N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 west of the 29 Meridian 

landscape: valley 
landform: terrace 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: 6 percent 
Elevation: 2122 meters (6961.9 feet) 
Aspect: 2530 

Shape: up/down: Concave; across: linear 
Surface Fragments: subangular sandstone - 5 percent channers. 

Drainage: Well drained 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: AGCR - crested wheatgrass (Agropyron cristatum); CHRYS9 - rabbitbrush 
(Chrysothamnus); CONVO - bindweed (Convolvulus); PASM - western wheatgrass 
(Pascopyrum smithii) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 

Diagnostic Features: Secondary carbonates: 122 to 244 centimeters (48 to 96.1 inches) 
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N/A --- 0 to 122 centimeters (O to 48 inches); sample unavailable for evaluation. 

Appendix L 

DP-19 

Bk --- 122 to 225 centimeters (48 to 88.6 inches); yellowish brown (10YR 5/4) moist, loam; very 
pale brown (10YR 7/3) dry; null percent sand; null percent silt; 18 percent clay; 
structure; friable, hard, non sticky, nonplastic; common very fine roots throughout; 
common very fine tubular pores; 15 percent (common) medium masses of carbonate in 
matrix; violently effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH indicator 
solutions; abrupt. 

2Ck --- 225 to 244 centimeters (88.6 to 96.1 inches); yellowish brown (10YR 5/4) moist, loamy 
sand; very pale brown (10YR 7/4) dry; null percent sand; null percent silt; 3 percent clay; 
single grain; loose, loose, nonsticky, nonplastic; many very fine interstitial pores finely 
disseminated carbonates; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 
7.4, pH indicator solutions. 
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Pedon 10: DP-20 

Description Date: 7/31/2012 
Describer: Robert Long 

DP-20 

Appendix L 
DP-20 

Pedon Notes: Text: the original surface appears to have been removed, possibly by 
mechanically leveling of the surface. Definitive clay films observed and not slickensides 
were observed in the Bat and Bt horizons. 

Current Taxonomic Name: Boxcanyon family truncated 
Current Taxonomic Class: Fine, smectitiC, mesic Calcidic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT02S - Kane 
State or Territory: UT - Utah 
UTM: 370SS6E, 4143699N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West ofthe 29 Meridian 

landscape: valley 
landform: terrace and alluvial fan 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 

Slope: 5 percent 
Elevation: 2124 meters (6968.5 feet) 
Aspect: 26r 
Shape: up/down: Concave; across: Linear 
Surface Fragments: subangular sandstone - 2 percent gravels and S percent channers. 

Drainage: Well drained 
Runoff: Low 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: AGCR - crested wheatgrass (Agropyron cristatum); BRIN2 - smooth brome 
(Bromus inermis); CHRYS9 - rabbitbrush (Chrysothamnus); ARN04 - black sagebrush 

(Artemisia nova) 

Parent Materials: slope alluvium derived from sandstone and shale over alluvium derived from 

limestone, sandstone, and shale 
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Particle Size Control Section: 0 to 50 centimeters (0 to 19.7 inches) 

Appendix L 

DP-20 

Diagnostic Features: Argillic horizon: 0 to 170 centimeters (0 to 66.9 inches), Gypsum 
accumulations: 122 to 170 centimeters (48 to 66.9 inches), Calcic horizon: 122 to 310 
centimeters (48 to 122 inches) and Secondary carbonates: 122 to 366 centimeters (48 to 
144.1 inches) 

BAtp --- 0 to 38 centimeters (0 to 15 inches); grayish brown (10YR 5/2) dry, silty clay; dark 
grayish brown (10YR 4/2) moist; 20 percent sand; 40 percent silt; 40 percent clay; 
moderate medium subangular blocky parting to moderate medium granular structure; 
very friable, hard, very sticky, very plastic; common fine roots throughout and common 
very fine roots throughout; common very fine tubular pores; 15 percent (few) clay films 
on all faces of peds; electrical conductivity of 0.95 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; 
CaC03 14.2 percent. 

Bt --- 38 to 55 centimeters (15 to 21.7 inches); grayish brown (10YR 5/2) dry, clay; brown (10YR 
4/3) moist; 18 percent sand; 40 percent silt; 42 percent clay; strong medium subangular 
blocky structure; friable, very hard, very sticky, very plastic; common medium roots 
throughout, common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 20 percent (few) clay films between sand grains and 40 
percent (common) clay films on all faces of peds; electrical conductivity of 0.52 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8, pH meter; clear; CaC03 14.8 percent. 

N/A 55 to 122 centimeters (21.7 to 48 inches); EC meter, saturated paste electric conductivity 
method; sample not recovered by push probe .. 

Btky --- 122 to 170 centimeters (48 to 66.9 inches); light brownish gray (10YR 6/2) dry, clay; 
brown (10YR 4/3) moist; 19 percent sand; 39 percent silt; 42 percent clay; strong 
medium subangular blocky structure; firm, very hard, very sticky, very plastic; common 
very fine roots throughout; 3 percent (common) medium lenticular gypsum crystals 
between peds and 5 percent (common) fine threadlike masses of carbonate in matrix; 3 
percent subrounded calcareous sandstone gravels; electrical conductivity of 2.76 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8, pH meter; clear; CaC03 21.5 percent. 

Bk --- 170 to 240 centimeters (66.9 to 94.5 inches); very pale brown (10YR 8/2) dry, silt loam; 
yellowish brown (10YR 5/4) moist; 24 percent sand; 50 percent silt; 26 percent clay; 
moderate medium subangular blocky structure; friable, hard, slightly sticky, slightly 
plastic; common very fine roots throughout; 12 percent (common) medium spherical 
masses of carbonate in matrix; electrical conductivity of 3.9 mmhos/cm by EC meter, 
saturated paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH 
meter; clear; CaC03 41.1 percent. 
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DP-20 

2Ckl --- 240 to 310 centimeters (94.5 to 122 inches); yellow (10YR 7/6) dry, sandy loam; 
yellowish brown (10YR 5/4) moist; 52 percent sand; 40 percent silt; 8 percent clay; 
massive parting to single grain; very friable, slightly hard, nonsticky, nonplastic finely 
disseminated carbonates; electrical conductivity of 1.69 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH 
meter; gradual; CaC03 36.8 percent. 

2Ck2 --- 310 to 366 centimeters (122 to 144.1 inches); yellow (10YR 7/6) dry, sandy loam; 
brownish yellow (10YR 6/6) moist; 52 percent sand; 38 percent silt; 10 percent clay; 
massive parting to single grain; very friable, hard, nonsticky, nonplastic finely 
disseminated carbonates; electrical conductivity of 1.84 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH 
meter; CaC03 15.1 percent. 
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Pedon ID: DP-21 

Description Date: 7/31/2012 
Describer: Robert long 

Current Taxonomic Name: Teromote family 

DP-21 

Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Haplustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370583E, 4143702N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: hillslope 
Geomorphic Component: Base Slope 
Profile Pos: Footslope 
Slope: 5 percent 
Elevation: 2126 meters (6975.1 feet) 
Aspect: 268 0 

Shape: up/down: Concave; across: linear 
Surface Fragments: subangular sandstone - 5 percent channers. 

Drainage: Well drained 
Runoff: low 
Erosion: Class 1- Sheet erosion 

Appendix L 

DP-22 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 
Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); AGCR - crested 
wheatgrass (Agropyron cristatum); ARN04 - black sagebrush (Artemisia nova) 

Parent Materials: slope alluvium derived from limestone and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 33 to 360 centimeters (13 to 141.7 inches), Gypsum 
accumulations: 188 to 360 centimeters (74 to 141.7 inches) and Secondary carbonates: 
188 to 360 centimeters (74 to 141.7 inches) 
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DP-22 

Ap --- 0 to 33 centimeters (0 to 13 inches); grayish brown (10YR 5/2) dry, clay loam; dark grayish 
brown (10YR 4/2) moist; 24 percent sand; 37 percent silt; 39 percent clay; moderate 
medium subangular blocky parting to moderate medium granular structure; friable, 
hard, moderately sticky, moderately plastic; common very fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.12 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 13 percent. 

Bss1--- 33 to 140 centimeters (13 to 55.1 inches); brown (10YR 5/3) dry, clay loam; dark grayish 
brown (10YR 4/2) moist; 26 percent sand; 35 percent silt; 39 percent clay; strong 
medium subangular blocky structure; friable, very hard, moderately sticky, moderately 
plastic; common fine roots throughout and common very fine roots throughout; 
common very fine tubular pores; 20 percent (few) slickensides (pedogenic); 2 percent 
subrounded limestone gravels; electrical conductivity of 0.31 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH 
meter; clear; CaC03 15 percent. 

Bss2 --- 140 to 188 centimeters (55.1 to 74 inches); brown (10YR 5/3) dry, silty clay; brown 
(10YR 4/3) moist; 11 percent sand; 41 percent silt; 48 percent clay; strong medium 
subangular blocky structure; firm, very hard, very sticky, very plastic; common very fine 
roots throughout; 25 percent (common) slickensides (pedogenic); electrical conductivity 
of 2.37 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 7.9, pH meter; clear; CaC03 18.6 percent. 

Bssy1 --- 188 to 260 centimeters (74 to 102.4 inches); brown (10YR 5/3) dry, silty clay; brown 
(10YR 4/3) moist; 11 percent sand; 40 percent silt; 49 percent clay; moderate medium 
subangular blocky structure; firm, very hard, very sticky, very plastic; common very fine 
roots throughout; 30 percent (common) slickensides (pedogenic); 2 percent (common) 
medium gypsum crystals on vertical faces of peds and finely disseminated carbonates; 
electrical conductivity of 2.29 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; gradual; CaC03 
19.3 percent. 

Bssy2 --- 260 to 360 centimeters (102.4 to 141.7 inches); light olive brown (2.5Y 5/3) dry, clay; 
olive brown (2.5Y 4/3) moist; 7 percent sand; 39 percent silt; 54 percent clay; moderate 
medium subangular blocky structure; firm, very hard, very sticky, very plastic; 20 
percent (few) slickensides (pedogenic); 2 percent (common) fine gypsum crystals in 
matrix and 5 percent (common) medium masses of carbonate in matrix; electrical 
conductivity of 1.81 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; CaC03 18.7 percent. 
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Pedon ID: DP-22 

Description Date: 7/31/2012 
Describer: Robert long 

Current Taxonomic Name: Sideshow family 

DP-22 

Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370608E, 4143806N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 
Geomorphic Component: Base Slope 
Profile Pos: Footslope 
Slope: 7 percent 
Elevation: 2129 meters (6984.9 feet) 
Aspect: 2500 

Shape: up/down: Concave; across: Convex 

Appendix L 

DP-22 

Surface Fragments: subangular sandstone - 3 percent gravels,S percent channers, and 2 
percent flags. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 2 - Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); CONVO - bindweed 
(Convolvulus); ROWOU - Woods' rose (Rosa woodsii var. ultramontana); WYAM - mule­
ears (Wyethia amplexicaulis); ASTRA - milkvetch (Astragalus); ARTRW8 - Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) 

Parent Materials: slope alluvium derived from calcareous shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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DP-22 

Diagnostic Features: Slickensides: 28 to 240 centimeters (11 to 94.5 inches), Secondary 
carbonates: 50 to 240 centimeters (19.7 to 94.5 inches) and Calcic horizon: 120 to 240 
centimeters (47.2 to 94.5 inches) 

Ap --- 0 to 28 centimeters (0 to 11 inches); light brownish gray (10YR 6/2) dry, silty clay; grayish 
brown (10YR 5/2) moist; 8 percent sand; 40 percent silt; 52 percent clay; moderate 
medium subangular blocky parting to moderate medium granular structure; friable, very 
hard, very sticky, very plastic; common fine roots throughout and common very fine 
roots throughout; electrical conductivity of 0.65 mmhos/cm by EC meter, saturated 
paste; slightly effervescent; moderately alkaline, pH 8, pH meter; clear; CaC03 16 
percent. 

Bss --- 28 to 50 centimeters (11 to 19.7 inches); grayish brown (10YR 5/2) dry, silty clay; dark 
grayish brown (10YR 4/2) moist; 9 percent sand; 34 percent silt; 57 percent clay; strong 
medium subangular blocky structure; firm, extremely hard, very sticky, very plastic; 
common fine roots throughout and common very fine roots throughout; 20 percent 
(few) pressure faces and 20 percent (few) slickensides (pedogenic); electrical 
conductivity of 3.6 mmhos/cm by EC meter, saturated paste; slightly effervescent; 
moderately alkaline, pH 8, pH meter; gradual; CaC03 14.2 percent. 

Bkssl --- 50 to 120 centimeters (19.7 to 47.2 inches); light brownish gray (10YR 6/2) dry, silty 
clay; brown (10YR 5/3) moist; 3 percent sand; 50 percent silt; 47 percent clay; strong 
medium subangular blocky structure; firm, extremely hard, very sticky, very plastic; 
common very fine roots throughout; 15 percent (few) pressure faces and 30 percent 
(common) slickensides (pedogenic); 8 percent (common) fine threadlike masses of 
carbonate in matrix; electrical conductivity of 6.68 mmhos/cm by EC meter, saturated 
paste; strongly effervescent; moderately alkaline, pH 8.4, pH meter; gradual; CaC03 
16.6 percent. 

Bkss2 --- 120 to 180 centimeters (47.2 to 70.9 inches); light brownish gray (10YR 6/2) dry, clay; 
grayish brown (10YR 5/2) moist; 0 percent sand; 39 percent silt; 61 percent clay; 
moderate medium subangular blocky structure; friable, extremely hard, very sticky, very 
plastic; common very fine roots throughout; 30 percent (common) slickensides 
(pedogenic); 15 percent (common) medium lenticular masses of carbonate in matrix; 
electrical conductivity of 7.94 mmhos/cm by EC meter, saturated paste; strongly 
effervescent; strongly alkaline, pH 8.6, pH meter; gradual; CaC03 22.2 percent. 

Bkss3 --- 180 to 240 centimeters (70.9 to 94.5 inches); light brownish gray (10YR 6/2) dry, silty 
clay; grayish brown (10YR 5/2) moist; 5 percent sand; 39 percent silt; 56 percent clay; 
moderate medium subangular blocky structure; friable, very hard, very sticky, very 
plastic; 15 percent (few) slickensides (pedogenic); 20 percent (many) medium lenticular 
masses of carbonate in matrix; electrical conductivity of 6.22 mmhos/cm by EC meter, 
saturated paste; strongly effervescent; moderately alkaline, pH 8.3, pH meter; CaC03 
23 percent. 
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Pedon ID: DP-23 

Description Date: 7/31/2012 
Describer: Robert long 

Current Taxonomic Name: Wimmer family 

DP-23 

Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370577E, 4143819N -- Datum NAD83, Zone 12 
location Description: 
legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

landscape: valley 
landform: terrace and fan apron 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 5 percent 
Elevation: 2127 meters (6978.3 feet) 
Aspect: 2520 

Shape: up/down: Convex; across: linear 
Surface Fragments: subangular sandstone - 10 cobbles and 5 percent channers. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 2 - Rill erosion 

Appendix L 

DP-23 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); CONVO - bindweed 
(Convolvulus); CHRYS9 - rabbitbrush (Chrysothamnus); ROWOU - Woods' rose (Rosa 
woodsii var. ultramontana) 

Parent Materials: slope alluvium derived from sandstone and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Cambic horizon: 30 to 57 centimeters (11.8 to 22.4 inchesL Secondary 
carbonates: 57 to 122 centimeters (22.4 to 48 inches) and Calcic horizon: 57 to 122 
centimeters (22.4 to 48 inches) 
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DP-23 

Ap --- 0 to 30 centimeters (0 to 11.8 inches); brown (10YR 5/3) dry, silty clay; dark grayish 
brown (10YR 4/2) moist; 19 percent sand; 41 percent silt; 40 percent clay; weak medium 
subangular blocky parting to moderate medium granular structure; very friable, slightly 
hard, very sticky, very plastic; common fine roots throughout and common very fine 
roots throughout; electrical conductivity of 0.87 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; 
CaC03 16.8 percent. 

Bw --- 30 to 57 centimeters (11.8 to 22.4 inches); brown (10YR 5/3) dry, clay; dark grayish 
brown (10YR 4/2) moist; 26 percent sand; 34 percent silt; 40 percent clay; moderate 
medium subangular blocky structure; friable, hard, very sticky, very plastic; common 
fine roots throughout and common very fine roots throughout; electrical conductivity of 
0.35 mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 
normal; moderately alkaline, pH 7.9, pH meter; clear; CaC03 16.1 percent. 

Bk1 --- 57 to 80 centimeters (22.4 to 31.5 inches); light yellowish brown (10YR 6/4) dry, clay 
loam; yellowish brown (10YR 5/4) moist; 25 percent sand; 36 percent silt; 39 percent 
clay; moderate medium subangular blocky parting to strong fine subangular blocky 
structure; friable, hard, moderately sticky, moderately plastic; common very fine roots 
throughout; 8 percent (common) medium masses of carbonate in matrix; electrical 
conductivity of 0.47 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 30.9 percent. 

Bk2 --- 80 to 122 centimeters (31.5 to 48 inches); brownish yellow (10YR 6/6) dry, sandy clay; 
yellowish brown (10YR 5/6) moist; 62 percent sand; 0 percent silt; 38 percent clay; weak 
fine subangular blocky parting to single grain structure; very friable, hard, moderately 
sticky, moderately plastic; 10 percent (common) fine masses of carbonate in matrix; 
electrical conductivity of 0.67 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; CaC03 29.6 percent. 
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Pedon ID: DP-24 

Description Date: 8/1/2012 
Describer: Robert long 

DP-24 

Appendix L 

DP-24 

Pedon Notes: Text: Bk horizon 126 to 244 cm) developed from shale, but no evidence of parent 
material remains. 

Current Taxonomic Name: Sideshow family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT02S - Kane 
State or Territory: UT - Utah 
UTM: 370691E, 41439S1N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 
Geomorphic Component: Base Slope 
Profile Pos: Footslope 
Slope: 8 percent 
Elevation: 2134 meters (7001.3 feet) 
Aspect: 2680 

Shape: up/down: Convex; across: linear 
Surface Fragments: subangular sandstone - 5 percent gravels, 8 percent channers, and 2 

percent flags. 

Drainage: Well drained 
Runoff: High 
Erosion: Class 3 - Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); CONVO - bindweed 
(Convolvulus); CHRYS9 - rabbitbrush (Chrysothamnus); ARTRW8 - Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) 

Parent Materials: slope alluvium derived from sandstone and shale over residuum weathered 
from calcareous shale 
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Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Appendix L 
DP-24 

Diagnostic Features: Slickensides: 22 to 126 centimeters (8.7 to 49.6 inches), Secondary 
carbonates: 40 to 244 centimeters (15.7 to 96.1 inches) and Gypsum accumulations: 126 
to 244 centimeters (49.6 to 96.1 inches) 

Ap --- 0 to 22 centimeters (0 to 8.7 inches); light brownish gray (10YR 6/2) dry, silty clay loam; 
dark grayish brown (10YR 4/2) moist; 19 percent sand; 44 percent silt; 37 percent clay; 
moderate medium subangular blocky parting to moderate medium granular structure; 
very friable, hard, moderately sticky, moderately plastic; common coarse roots 
throughout, common medium roots throughout, common fine roots throughout and 
common very fine roots throughout; common very fine tubular pores; electrical 
conductivity of 0.52 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HC" 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 18.9 percent. 

Bss --- 22 to 40 centimeters (8.7 to 15.7 inches); brown (10YR 5/3) dry, silty clay; dark grayish 
brown (10YR 4/2) moist; 15 percent sand; 41 percent silt; 44 percent clay; moderate 
medium prismatic parting to strong medium subangular blocky structure; friable, very 
hard, very sticky, very plastic; common coarse roots throughout, common medium roots 
throughout, common fine roots throughout and common very fine roots throughout; 30 
percent (common) slickensides (pedogenic); electrical conductivity of 0.5 mmhos/cm by 
EC meter, saturated paste; slightly effervescent by HC" 1 normal; moderately alkaline, 
pH 7.9, pH meter; clear; CaC03 18.3 percent. 

Bkssl --- 40 to 65 centimeters (15.7 to 25.6 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 15 percent sand; 39 percent silt; 46 percent clay; 
moderate medium prismatic parting to strong medium angular blocky structure; firm, 
very hard, very sticky, very plastic; common fine roots throughout and common very 
fine roots throughout; 65 percent (many) slickensides (pedogenic); 1 percent (few) fine 
masses of carbonate in matrix; electrical conductivity of 0.39 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH 
meter; gradual; CaC03 18.4 percent. 

Bkss2 --- 65 to 126 centimeters (25.6 to 49.6 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 13 percent sand; 39 percent silt; 48 percent clay; 
moderate medium subangular blocky structure; firm, hard, very sticky, very plastic; 
common very fine roots throughout; SO percent (many) slickensides (pedogenic); 3 
percent (common) fine masses of carbonate in matrix; electrical conductivity of 0.86 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.3, pH meter; abrupt; CaC03 18.2 percent. 
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DP-24 

Bk --- 126 to 244 centimeters (49.6 to 96.1 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 15 percent sand; 35 percent silt; 50 percent clay; 
massive; firm, very hard, very sticky, very plastic; 2 percent (common) fine lenticular 
gypsum crystals in matrix and 8 percent (common) medium masses of carbonate in 
matrix; electrical conductivity of 4.35 mmhos/cm; strongly effervescent by HCI, 1 
normal; moderately alkaline, pH 8.1, pH meter; CaC03 20.9 percent. 
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Pedon ID: DP-2S 

Description Date: 8/1/2012 
Describer: Robert long 

DP-25 

Pedon Notes: Text: The 3Cr horizon appears to be the top of weathering sandstone. 

Current Taxonomic Name: Boxcanyon family 
Current Taxonomic Class: Fine, smectitic, mesic Calcidic Haplustalfs 
Current Taxon Kind: Family 

County or Parish: UT02S - Kane 
State or Territory: UT - Utah 
UTM: 370633E, 4143969N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range S West of the 29 Meridian 

Landscape: valley 
Landform: terrace and alluvial fan 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: 4 percent 
Elevation: 2129 meters (6984.9 feet) 
Aspect: 2700 

Shape: up/down: Convex; across: linear 
Surface Fragments: subangular sandstone - 2 percent gravels and 3 percent channers. 

Drainage: Well drained 
Runoff: Medium 
Erosion: Class 1 - Sheet erosion 

Appendix L 
DP-25 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Grassland rangeland 

Existing Vegetation: PASM - western wheatgrass (Pascopyrum smithii); CONVO - bindweed 
(Convolvulus); CHRYS9 - rabbitbrush (Chrysothamnus); SYOR2 - mountain snowberry 
(Symphoricarpos oreophilus); ARTRW8 - Wyoming big sagebrush (Artemisia tridentata 
ssp. wyomingensis) 

Parent Materials: slope alluvium derived from sandstone and shale over alluvium derived from 
limestone and sandstone over residuum weathered from calcareous sandstone 

L -178 



Bedrock: Calcareous sandstone at 208 centimeters (81.9 inches) 
Particle Size Control Section: 28 to 75 centimeters (11 to 29.5 inches) 

Appendix L 

DP-25 

Diagnostic Features: Secondary carbonates: 28 to 208 centimeters (11 to 81.9 inches), Argillic 
horizon: 28 to 144 centimeters (11 to 56.7 inches), Calcic horizon: 75 to 208 centimeters 
(29.5 to 81.9 inches) and Para lithic contact: 208 centimeters (81.9 inches) 

Restrictions: Paralithic bedrock: 208 centimeters (81.9 inches) 

Ap --- 0 to 16 centimeters (0 to 6.3 inches); grayish brown (10YR 5/2) dry, silty clay; dark grayish 
brown (10YR 4/2) moist; 19 percent sand; 41 percent silt; 40 percent clay; moderate 
medium subangular blocky structure; very friable, hard, moderately sticky, moderately 
plastic; common coarse roots throughout, common medium roots throughout, common 
fine roots throughout and common very fine roots throughout; common very fine 
tubular pores; electrical conductivity of 0.83 mmhos/cm by EC meter, saturated paste; 
very slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; 
CaC03 18.2 percent. 

Bt --- 16 to 28 centimeters (6.3 to 11 inches); brown (10YR 5/3) dry, silty clay; dark grayish 
brown (10YR 4/2) moist; 15 percent sand; 41 percent silt; 44 percent clay; moderate 
medium subangular blocky structure; friable, hard, very sticky, very plastic; common 
coarse roots throughout, common medium roots throughout, common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores; 
25 percent (common) clay films on all faces of peds; electrical conductivity of 0.48 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.8, pH meter; clear; CaC03 16.1 percent. 

Btkl --- 28 to 54 centimeters (11 to 21.3 inches); grayish brown (10YR 5/2) dry, silty clay; dark 
grayish brown (10YR 4/2) moist; 11 percent sand; 41 percent silt; 48 percent clay; weak 
medium prismatic parting to strong medium subangular blocky structure; friable, very 
hard, very sticky, very plastic; common fine roots throughout and common very fine 
roots throughout; 40 percent (common) clay films on all faces of peds finely 
disseminated carbonates; electrical conductivity of 0.49 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH 
meter; gradual; CaC03 16.1 percent. 

2Btk2 --- 54 to 75 centimeters (21.3 to 29.5 inches); grayish brown (10YR 5/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 19 percent sand; 39 percent silt; 42 percent clay; weak 
medium prismatic parting to strong medium subangular blocky structure; friable, very 
hard, very sticky, very plastic; common very fine roots throughout; 15 percent (few) clay 
films between sand grains and 40 percent (common) clay films on all faces of peds finely 
disseminated carbonates; 10 percent subrounded limestone gravels; electrical 
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DP-25 

conductivity of 0.49 mmhos/cm by EC meter, saturated paste; very slightly effervescent 
by HCI, 1 normal; slightly alkaline, pH 7.8, pH meter; clear; CaC03 19.6 percent. 

2Btk3 --- 75 to 144 centimeters (29.5 to 56.7 inches); grayish brown (10YR 5/2) dry, gravelly clay 
loam; dark grayish brown (10YR 4/2) moist; 36 percent sand; 31 percent silt; 33 percent 
clay; moderate medium subangular blocky structure; friable, hard, moderately sticky, 
moderately plastic; common very fine roots throughout; 25 percent (common) clay films 
on all faces of peds and 2 percent (very few) carbonate coats on bottom surfaces of rock 
fragments; 2 percent (common) fine masses of carbonate in matrix; 25 percent 
subrounded limestone gravels; electrical conductivity of 0.44 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH 
meter; clear; CaC03 27.1 percent. 

2Bk2 --- 144 to 208 centimeters (56.7 to 81.9 inches); pale brown (10YR 6/3) dry, very gravelly 
sandy loam; brown (10YR 5/3) moist; 72 percent sand; 15 percent silt; 13 percent clay; 
moderate medium subangular blocky parting to single grain structure; very friable, 
slightly hard, nonsticky, nonplastic; common very fine roots throughout; 3 percent (very 
few) carbonate coats on bottom surfaces of rock fragments; 8 percent (common) 
medium masses of carbonate in matrix; 20 percent subrounded sandstone gravels and 
25 percent subrounded limestone gravels; electrical conductivity of 0.35 mmhos/cm by 
EC meter, saturated paste; violently effervescent by HCI, 1 normal; strongly alkaline, pH 
8.6, pH meter; abrupt; CaC03 51.8 percent. 

3Cr --- 208 to 244 centimeters (81.9 to 96.1 inches); very pale brown (10YR 7/3) dry, gravelly 
loamy sand; yellowish brown (10YR 5/6) moist; 87 percent sand; 5 percent silt; 8 
percent clay; massive parting to single grain; friable, hard, nonsticky, non plastic; 30 
percent subangular calcareous sandstone gravels; electrical conductivity of 0.37 
mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.5, pH meter; weathering sandstone; CaC03 32.5 percent. 
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Pedon ID: DP-26 

Description Date: 8/1/2012 
Describer: Robert long 

DP-26 

Appendix L 

DP-26 

Pedon Notes: Text: Clay films are present in Bt, but there is not enough clay increase from A for 
an argillic. 

Current Taxonomic Name: BBB family 
Current Taxonomic Class: Fine-loamy, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370754E, 4144249N -- Datum NAD83, Zone 12 
Legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: terrace 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: 4 percent 
Elevation: 2136 meters (7007.9 feet) 
Aspect: 2400 

Shape: up/down: linear; across: Linear 
Surface Fragments: none. 

Drainage: Somewhat poorly drained 
Runoff: low 
Erosion: Class 1- Sheet erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus); PASM - western wheatgrass 
(Pascopyrum smithii); CONVO - bindweed (Convolvulus); ROWOU - Woods' rose (Rosa woodsii 

var. ultramontana) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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DP-26 

Diagnostic Features: Cambic horizon: 15 to 32 centimeters (5.9 to 12.6 inches), Secondary 
carbonates: 32 to 366 centimeters {12.6 to 144.1 inches} and Calcic horizon: 32 to 230 
centimeters {12.6 to 90.6 inches} 

Ap --- 0 to 15 centimeters {O to 5.9 inches}; brown {10YR 5/3} dry, silty clay; brown {10YR 4/3} 
moist; 15 percent sand; 43 percent silt; 42 percent clay; moderate medium subangular 
blocky parting to moderate medium granular structure; very friable, slightly hard, 
moderately sticky, moderately plastic; common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; electrical conductivity of 0.55 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.7, pH meter; gradual; CaC03 18.7 percent. 

Bt --- 15 to 32 centimeters {5.9 to 12.6 inches}; brown {10YR 5/3} dry, silty clay; brown {10YR 
4/3} moist; 9 percent sand; 47 percent silt; 44 percent clay; weak medium prismatic 
parting to moderate medium subangular blocky structure; friable, very hard, moderately 
sticky, moderately plastic; common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 40 percent {common} clay films on all 
faces of peds; electrical conductivity of 0.33 mmhos/cm by EC meter, saturated paste; 
slightly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; clear; 
CaC03 25.1 percent. 

Bkl--- 32 to 59 centimeters (12.6 to 23.2 inches); pink {7.5YR 8/3} dry, silty clay; reddish yellow 
{7.5YR 6/6} moist; 3 percent sand; 49 percent silt; 48 percent clay; structure; friable, 
very hard, very sticky, very plastic; common fine roots throughout and common very 
fine roots throughout; common very fine tubular pores; 18 percent {common} medium 
masses of carbonate in matrix; electrical conductivity of 0.34 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH 
meter; gradual; CaC03 46.8 percent. 

Bk2 --- 59 to 90 centimeters {23.2 to 35.4 inches}; pink {7.5YR 8/3} dry, silty clay; reddish yellow 
{7.5YR 6/6} moist; 1 percent sand; 51 percent silt; 48 percent clay; structure; firm, 
extremely hard, very sticky, very plastic; common fine roots throughout and common 
very fine roots throughout; common very fine tubular pores; 20 percent {many} medium 
masses of carbonate in matrix; electrical conductivity of 0.28 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH 
meter; abrupt; CaC03 54.4 percent. 

2Bkl --- 90 to 148 centimeters {35.4 to 58.3 inches}; very pale brown {10YR 8/2} dry, silty clay 
loam; light yellowish brown {10YR 6/4} moist; 0 percent sand; 64 percent silt; 36 percent 
clay; 12 percent medium distinct reddish yellow {7.5YR 6/6} mottles; weak medium 
subangular blocky structure; friable, very hard, moderately sticky, moderately plastic; 
common very fine roots throughout; common very fine tubular pores; 12 percent 
{common} medium reddish yellow (7.5YR 6/6), dry; 7 percent {common} medium 
masses of carbonate in matrix; 2 percent subrounded calcareous sandstone gravels; 
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electrical conductivity of 0.26 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH meter; gradual; CaC03 50.2 
percent. 

2Bk2 --- 148 to 230 centimeters (58.3 to 90.6 inches); very pale brown (10YR 8/2) dry, loam; 
yellow (10YR 7/6) moist; 35 percent sand; 45 percent silt; 20 percent clay; 20 percent 
medium distinct brownish yellow (10YR 6/8) mottles; moderate medium subangular 
blocky structure; friable, hard, slightly sticky, slightly plastic; common very fine roots 
throughout; common very fine tubular pores; 20 percent (many) medium brownish 
yellow (10YR 6/8), dry; 10 percent (common) medium masses of carbonate in matrix; 
electrical conductivity of 0.26 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; gradual; CaC03 
43.8 percent. 

3Ckl --- 230 to 294 centimeters (90.6 to 115.7 inches); very pale brown (10YR 8/2) dry, sandy 
loam; pale brown (10YR 6/3) moist; 55 percent sand; 31 percent silt; 14 percent clay; 25 
percent medium prominent brownish yellow (10YR 6/8) mottles; weak medium 
subangular blocky parting to single grain structure; very friable, slightly hard, 
moderately sticky, non plastic; common very fine interstitial pores; 5 percent (common) 
coarse brownish yellow (10YR 6/8), dry and 25 percent (many) medium brownish yellow 
(10YR 6/8), dry finely disseminated carbonates; electrical conductivity of 0.31 
mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.5, pH meter; clear; CaC03 24.6 percent. 

3Ck2 --- 294 to 350 centimeters (115.7 to 137.8 inches); light gray (10YR 7/2) dry, sandy loam; 
light brownish gray (10YR 6/2) moist; 69 percent sand; 23 percent silt; 8 percent clay; 3 
percent medium prominent brownish yellow (10YR 6/6) mottles; single grain; very 
friable, hard, nonsticky, nonplastic; common very fine interstitial pores; 3 percent 
(common) medium brownish yellow (10YR 6/6), dry finely disseminated carbonates; 
electrical conductivity of 0.34 mmhos/cm by EC meter, saturated paste; very slightly 
effervescent by HCI, 1 normal; strongly alkaline, pH 8.5, pH meter; abrupt; CaC03 15.3 
percent. 

4Ck --- 350 to 366 centimeters (137.8 to 144.1 inches); light gray (2.5Y 7/2) dry, silt loam; 
grayish brown (2.5Y 5/2) moist; 25 percent sand; 55 percent silt; 20 percent clay; 8 
percent coarse prominent (10YR) mottles; massive; friable, very hard, slightly sticky, 
slightly plastic; 8 percent (common) coarse brownish yellow (10YR 6/6), dry; 4 percent 
(common) medium masses of carbonate in matrix; electrical conductivity of 0.39 
mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH meter; CaC03 37 percent. 
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Pedon ID: DP-27 

Description Date: 8/1/2013 
Describer: Robert long 

Dp·27 

Appendix L 

DP-27 

Pedon Notes: Text: There is not enough clay increase between the A and Btkl horizons. Clay 
films are visible in the Btkl and Btk2 horizons. 

Current Taxonomic Name: AAA family 
Current Taxonomic Class: Fine, smectitic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 370791E, 4144251N -- Datum NAD83, Zone 12 
legal Description: Section 7, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
landform: terrace 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: 6 percent 
Elevation: 2140 meters (7021 feet) 
Aspect: 2600 

Shape: up/down: Concave; across: Concave 
Surface Fragments: subangular sandstone - 1 percent channers. 

Drainage: Somewhat poorly drained 
Runoff: low 
Erosion: Class 2 - Rill erosion 

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Shrubby rangeland 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus); BRIN2 - smooth brome (Bromus 
inermis); AGCR - crested wheatgrass (Agropyron cristatum); ARN04 - black sagebrush (Artemisia 
nova) 

Parent Materials: slope alluvium derived from sandstone and shale over alluvium derived from 
limestone, sandstone, and shale over residuum weathered from calcareous shale 

Bedrock: Calcareous shale at 396 centimeters (155.9 inches) 
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Particle Size Control Section: 25 to 100 centimeters (9.B to 39.4 inches) 

Appendix L 

DP-27 

Diagnostic Features: Secondary carbonates: 22 to 4BB centimeters (B.7 to 192.1 inches), 
Cambic horizon: 22 to BO centimeters (B.7 to 31.5 inches) and Calcic horizon: BO to 310 
centimeters (31.S to 122 inches) 

A --- 0 to 22 centimeters (0 to B.7 inches); grayish brown (10YR 5/2) dry, silty clay; dark grayish 
brown (10YR 4/2) moist; 14 percent sand; 44 percent silt; 42 percent clay; moderate 
medium subangular blocky parting to moderate medium granular structure; friable, 
hard, moderately sticky, moderately plastic; common medium roots throughout, 
common fine roots throughout and many very fine roots throughout; common very fine 
tubular pores; electrical conductivity of 0.63 mmhos/cm by EC meter, saturated paste; 
strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.7, pH meter; clear; CaC03 
17.B percent. 

Btkl --- 22 to 40 centimeters (B.7 to 15.7 inches); grayish brown (10YR 5/2) dry, silty clay; dark 
grayish brown (lOYR 4/2) moist; 4 percent sand; 47 percent silt; 49 percent clay; strong 
medium subangular blocky structure; firm, very hard, very sticky, very plastic; common 
medium roots throughout, common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 35 percent (common) clay films on all 
faces of peds; 2 percent (common) fine masses of carbonate in matrix; electrical 
conductivity of 0.32 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; slightly alkaline, pH 7.B, pH meter; clear; CaC03 17 percent. 

Btk2 --- 40 to BO centimeters (15.7 to 31.S inches); grayish brown (10YR 5/2) dry, silty clay; dark 
grayish brown (10YR 4/2) moist; 9 percent sand; 46 percent silt; 45 percent clay; strong 
medium subangular blocky structure; firm, very hard, very sticky, very plastic; common 
medium roots throughout, common fine roots throughout and common very fine roots 
throughout; common very fine tubular pores; 15 percent (few) clay films between sand 
grains and 40 percent (common) clay films on all faces of peds; 2 percent (common) fine 
masses of carbonate in matrix; electrical conductivity of 0.4 mmhos/cm by EC meter, 
saturated paste; slightly effervescent by HCI, 1 normal; slightly alkaline, pH 7.B, pH 
meter; clear; CaC03 IB.9 percent. 

Bkl --- BO to 152 centimeters (31.5 to 59.B inches); light gray (10YR 7/2) dry, silty clay; pale 
brown (10YR 6/3) moist; 0 percent sand; 53 percent silt; 47 percent clay; 10 percent 
medium distinct brownish yellow (10YR 6/6) mottles; moderate medium subangular 
blocky structure; friable, hard, very sticky, very plastic; common very fine tubular pores; 
5 percent (common) fine masses of carbonate in matrix; electrical conductivity of 0.39 
mmhoslcm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH B, pH meter; gradual; CaC03 3B.1 percent. 
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Appendix L 

DP-27 

Bk2 --- 152 to 224 centimeters (59.8 to 88.2 inches); very pale brown (10YR 8/2) dry, silty clay 
loam; light brownish gray (10YR 6/2) moist; 6 percent sand; 59 percent silt; 35 percent 
clay; 12 percent medium prominent yellow (2.5Y 7/6) mottles; weak medium 
subangular blocky structure; friable, hard, moderately sticky, moderately plastic; 12 
percent (common) medium masses of carbonate in matrix; electrical conductivity of 
0.31 mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.5, pH meter; gradual; CaC03 53.4 percent. 

Bk3 --- 224 to 310 centimeters (88.2 to 122 inches); very pale brown (10YR 8/2) dry, silty clay 
loam; very pale brown (10YR 7/3) moist; 6 percent sand; 61 percent silt; 33 percent clay; 
2 percent medium prominent yellow (2.5Y 7/6) and 5 percent fine prominent yellow 
(2.5Y 7/6) mottles; massive; friable, very hard, moderately sticky, moderately plastic; 15 
percent (common) medium masses of carbonate in matrix; electrical conductivity of 
0.43 mmhos/cm by EC meter, saturated paste; violently effervescent by HCI, 1 normal; 
strongly alkaline, pH 8.7, pH meter; clear; CaC03 57.1 percent. 

2Bkl --- 310 to 350 centimeters (122 to 137.8 inches); light brownish gray (2.5Y 6/2) dry, clay 
loam; dark grayish brown (2.5Y 4/2) moist; 32 percent sand; 35 percent silt; 33 percent 
clay; 5 percent fine prominent strong brown (7.5YR 5/8) mottles; massive; firm, very 
hard, moderately sticky, moderately plastic; 2 percent (common) fine threadlike masses 
of carbonate in matrix; electrical conductivity of 0.59 mmhos/cm by EC meter, saturated 
paste; very slightly effervescent by HCI, 1 normal; strongly alkaline, pH 8.6, pH meter; 
clear; CaC03 22.9 percent. 

2Bk2 --- 350 to 396 centimeters (137.8 to 155.9 inches); light gray (2.5Y 7/2) dry, gravelly loam; 
light olive brown (2.5Y 5/3) moist; 46 percent sand; 31 percent silt; 23 percent clay; 8 
percent medium prominent brownish yellow (10YR 6/8) mottles; massive; firm, very 
hard, slightly sticky, slightly plastic; 4 percent (very few) carbonate coats on bottom 
surfaces of rock fragments; 4 percent (common) medium masses of carbonate in matrix; 
10 percent subrounded 2 calcareous sandstone gravels and 15 percent subrounded 
limestone gravels; electrical conductivity of 1.35 mmhos/cm by EC meter, saturated 
paste; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.3, pH meter; 
Weather perching on top ofthis horizon; gradual; CaC03 35 percent. 

3Ck --- 396 to 488 centimeters (155.9 to 192.1 inches); light gray (2.5Y 7/1) dry, clay; gray (2.5Y 
5/1) moist; 8 percent sand; 25 percent silt; 67 percent clay; 8 percent medium 
prominent light yellowish brown (10YR 6/4) mottles; moderate fine platy structure; 
friable, hard, very sticky, very plastic; 7 percent (common) medium masses of carbonate 
in matrix; electrical conductivity of 3.38 mmhos/cm by EC meter, saturated paste; 
slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH meter; 
weathering shale; water appears to be perching on top and in this horizon; CaC03 22.9 
percent. 
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Pedon ID: DP-28 

Description Date: 8/1/2012 
Describer: Robert long 

Current Taxonomic Name: Sideshow family 

DP-28 

Current Taxonomic Class: Fine, smectitic, mesic Aridic Haplusterts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369655E, 4143668N -- Datum NAD83, Zone 12 
legal Description: Section 12, Township 39 South, Range 6 West of the 29 Meridian 

landscape: valley 
landform: alluvial fan 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 1 percent 
Elevation: 2115 meters (6939 feet) 
Aspect: 900 

Shape: up/down: linear; across: linear 
Surface Fragments: subangular sandstone - 4 percent channers. 

Drainage: Moderately well drained 
Runoff: Negligible 
Erosion: None - deposition 

Appendix L 

DP-28 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: BRIN2 - smooth brome (Bromus inermis); ROWOU - Woods' rose (Rosa 
woodsii var. ultramontana); PASM - western wheatgrass (Pascopyrum smithii); ACHll­
yarrow (Achillea) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Slickensides: 14 to 62 centimeters (5.5 to 24.4 inches), Secondary 
carbonates: 62 to 140 centimeters (24.4 to 55.1 inches), Gypsum accumulations: 100 to 
140 centimeters (39.4 to 55.1 inches) and Slickensides: 100 to 140 centimeters (39.4 to 

55.1 inches) 
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Appendix L 

DP-28 

AB --- 0 to 14 centimeters (0 to 5.5 inches); light brownish gray (10YR 6/2) dry, clay; grayish 
brown (10YR 5/2) moist; 20 percent sand; 34 percent silt; 46 percent clay; moderate 
medium subangular blocky structure; friable, hard, very sticky, very plastic; common 
medium roots throughout, common fine roots throughout and many very fine roots 
throughout; common very fine tubular pores; electrical conductivity of 0.8 mmhos/cm 
by EC meter, saturated paste; slightly effervescent by HC" 1 normal; slightly alkaline, pH 
7.7, pH meter; clear; CaC03 17.3 percent. 

Bssl --- 14 to 38 centimeters (5.5 to 15 inches); light brownish gray (10YR 6/2) dry, clay; brown 
(10YR 4/3) moist; 10 percent sand; 38 percent silt; 52 percent clay; moderate medium 
prismatic parting to strong medium subangular blocky structure; firm, extremely hard, 
very sticky, very plastic; common medium roots throughout, common fine roots 
throughout and many very fine roots throughout; common very fine tubular pores; 35 
percent (common) slickensides (pedogenic) on all faces of peds; electrical conductivity 
of 0.58 mmhos/cm by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.1, pH meter; gradual; CaC03 24.5 percent. 

Bss2 --- 38 to 62 centimeters (15 to 24.4 inches); light brownish gray (10YR 6/2) dry, silty clay; 
grayish brown (10YR 5/2) moist; 10 percent sand; 35 percent silt; 55 percent clay; strong 
medium prismatic parting to strong medium angular blocky structure; firm, extremely 
hard, very sticky, very plastic; common fine roots throughout and common very fine 
roots throughout; 65 percent (many) slickensides (pedogenic) on all faces of peds; 
electrical conductivity of 0.44 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; clear; CaC03 25.2 
percent. 

Bk --- 62 to 100 centimeters (24.4 to 39.4 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; 20 percent sand; 44 percent silt; 36 percent 
clay; moderate medium subangular blocky structure; friable, very hard, moderately 
sticky, moderately plastic; common very fine roots throughout; common very fine 
tubular pores; 25 percent (many) medium masses of carbonate in matrix; electrical 
conductivity of 0.46 mmhos/cm by EC meter, saturated paste; violently effervescent by 
HCI, 1 normal; moderately alkaline, pH 7.9, pH meter; gradual; CaC03 29.2 percent. 

Bkssyl --- 100 to 120 centimeters (39.4 to 47.2 inches); light brownish gray (2.5Y 6/2) dry, silty 
clay; grayish brown (2.5Y 5/2) moist; 12 percent sand; 44 percent silt; 44 percent clay; 2 
percent fine prominent strong brown (7.5YR 5/6) mottles; moderate medium 
subangular blocky structure; firm, very hard, very sticky, very plastic; common very fine 
tubular pores; 45 percent (common) slickensides (pedogenic) on all faces of peds; 3 
percent (common) fine masses of gypsum in matrix and 5 percent (common) fine 
masses of carbonate in matrix; electrical conductivity of 0.43 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH 
meter; clear; CaC03 29.4 percent. 
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Appendix L 

DP-28 

Bkssy2 --- 120 to 140 centimeters (47.2 to 55.1 inches); light brownish gray (2.5Y 6/2) dry, clay; 
grayish brown (2.5Y 5/2) moist; 14 percent sand; 34 percent silt; 52 percent clay; 8 
percent fine prominent yellow (10YR 7/6) mottles; moderate medium subangular blocky 
structure; firm, extremely hard, very sticky, very plastic; 25 percent (common) 
slickensides (pedogenic) on all faces of peds; 2 percent (common) fine gypsum crystals 
in matrix and 15 percent (common) medium masses of carbonate in matrix; 3 percent 
subrounded sandstone gravels; electrical conductivity of 0.45 mmhos/cm by EC meter, 
saturated paste; violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH 
meter; CaC03 33.3 percent. 
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Pedon ID: DP-29 

Description Date: 8/1/2012 
Describer: Robert long 

Current Taxonomic Name: BBB family 

DP-29 

Current Taxonomic Class: Fine-loamy, carbonatic, mesic Aridic Calciustepts 
Current Taxon Kind: Family 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 
UTM: 369782E, 4143666N -- Datum NAD83, Zone 12 
legal Description: Section 12, Township 39 South, Range 6 West of the 29 Meridian 

landscape: valley 
Landform: terrace and fan apron 
Geomorphic Component: Tread 
Profile Pos: Toeslope 
Slope: 3 percent 
Elevation: 2114 meters (6935.7 feet) 
Aspect: 1800 

Shape: up/down: linear; across: linear 
Surface Fragments: none. 

Drainage: Moderately well drained 
Runoff: low 
Erosion: None - deposition 

Appendix L 

DP-29 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: Tame pastureland 

Existing Vegetation: BRIN2 - smooth brome (Bromus inermis); CONVO - bindweed 
(Convolvulus); ROWOU - Woods' rose (Rosa woodsii var. ultramontana) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 

Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Cambic horizon: 24 to 52 centimeters (9.4 to 20.5 inches), Secondary 
carbonates: 52 to 365 centimeters (20.5 to 143.7 inches) and Secondary carbonates: 72 
to 210 centimeters (28.3 to 82.7 inches) 
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Appendix L 

DP-29 

A --- 0 to 24 centimeters (0 to 9.4 inches); gray (10YR 6/1) dry, clay; dark grayish brown (10YR 
4/2) moist; 20 percent sand; 38 percent silt; 42 percent clay; moderate medium platy 
parting to moderate medium granular structure; very friable, slightly hard, very sticky, 
very plastic; common medium roots throughout, common fine roots throughout and 
many very fine roots throughout; common very fine tubular pores; electrical conductivity 
of 0.87 mmhos/cm by EC meter, saturated paste; strongly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.7, pH meter; clear; CaC03 45.3 percent. 

Bw --- 24 to 52 centimeters (9.4 to 20.5 inches); light brownish gray (10YR 6/2) dry, clay; dark 
grayish brown (10YR 4/2) moist; 18 percent sand; 38 percent silt; 44 percent clay; 
moderate medium prismatic parting to strong medium subangular blocky structure; firm, 
very hard, very sticky, very plastic; common medium roots throughout, common fine 
roots throughout and common very fine roots throughout; common very fine tubular 
pores; electrical conductivity of 0.62 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH meter; clear; CaC03 43.2 
percent. 

Bk --- 52 to 72 centimeters (20.5 to 28.3 inches); white (10YR 8/1) dry, loam; pale brown (10YR 
6/3) moist; 50 percent sand; 32 percent silt; 18 percent clay; moderate medium 
subangular blocky structure; friable, hard, slightly sticky, nonplastic; common fine roots 
throughout and common very fine roots throughout; common very fine tubular pores 
finely disseminated carbonates and 20 percent (many) medium masses of carbonate in 
matrix; electrical conductivity of 0.44 mmhos/cm by EC meter, saturated paste; violently 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.1, pH meter; abrupt; CaC03 
28.4 percent. 

2ABk --- 72 to 97 centimeters (28.3 to 38.2 inches); light gray (2.5Y 7/1) dry, silty clay; olive 
brown (2.5Y 4/3) moist; 10 percent sand; 46 percent silt; 44 percent clay; moderate 
medium subangular blocky structure; friable, very hard, very sticky, very plastic; common 
very fine roots throughout; common very fine tubular pores finely disseminated 
carbonates and 35 percent (many) coarse masses of carbonate in matrix; electrical 
conductivity of 0.44 mmhos/cm by EC meter, saturated paste; strongly effervescent by 
HCI, 1 normal; moderately alkaline, pH 8, pH meter; clear; CaC03 61.6 percent. 

2Bk1 --- 97 to 155 centimeters (38.2 to 61 inches); pale yellow (2.5Y 8/2) dry, silty clay; pale 
yellow (2.5Y 8/3) moist; 4 percent sand; 52 percent silt; 44 percent clay; 8 percent fine 
reddish yellow (5YR 7/6) mottles; structure; friable, hard, very sticky, very plastic finely 
disseminated carbonates and 25 percent (many) medium masses of carbonate in matrix; 
electrical conductivity of 0.4 mmhos/cm by EC meter, saturated paste; strongly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; abrupt; CaC03 
58.5 percent. 

2Bk2 --- 155 to 210 centimeters (61 to 82.7 inches); white (2.5Y 8/1) dry, silty clay; light 
brownish gray (2.5Y 6/2) moist; 10 percent sand; 44 percent silt; 46 percent clay; 12 
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DP-29 

percent medium (5B 6/6) mottles; moderate medium subangular blocky structure; 
friable, extremely hard, very sticky, very plastic finely disseminated carbonates; electrical 
conductivity of 0.45 mmhos/cm by EC meter, saturated paste; slightly effervescent by 
HCI, 1 normal; moderately alkaline, pH 8.3, pH meter; abrupt; CaC03 57 percent. 

3Bkl--- 210 to 266 centimeters (82.7 to 104.7 inches); gray (2.5Y 6/1) dry, silty clay; dark grayish 
brown (2.5Y 4/2) moist; 14 percent sand; 40 percent silt; 46 percent clay; 2 percent fine 
light bluish gray (5PB 8/1) and 5 percent coarse reddish yellow (7.5YR 6/6) mottles; weak 
medium subangular blocky structure; firm, very hard, very sticky, very plastic; 4 percent 
(common) fine masses of carbonate in matrix; electrical conductivity of 0.53 mmhos/cm 
by EC meter, saturated paste; slightly effervescent by HCI, 1 normal; moderately alkaline, 
pH 8.3, pH meter; clear; CaC03 31 percent. 

3Bk2 --- 266 to 345 centimeters (104.7 to 135.8 inches); light gray (2.5Y 7/1) dry, silty clay; gray 
(2.5Y 5/1) moist; 6 percent sand; 44 percent silt; 50 percent clay; 2 percent fine light 
bluish gray (5PB 8/1) and 10 percent medium light yellowish brown (10YR 6/4) mottles; 
weak medium subangular blocky structure; firm, very hard, very sticky, very plastic finely 
disseminated carbonates and 1 percent (few) fine threadlike masses of carbonate in 
matrix; electrical conductivity of 0.83 mmhos/cm by EC meter, saturated paste; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH meter; clear; CaC03 37.2 
percent. 

3Bk3 --- 345 to 365 centimeters (135.8 to 143.7 inches); white (2.5Y 8/1) dry, clay; light brownish 
gray (2.5Y 6/2) moist; 18 percent sand; 37 percent silt; 45 percent clay; 15 percent coarse 
reddish yellow (7.5YR 6/6) mottles; moderate medium prismatic structure; very firm, 
extremely hard, very sticky, very plastic finely disseminated carbonates and 1 percent 
(few) fine threadlike masses of carbonate in matrix; electrical conductivity of 0.75 
mmhos/cm by EC meter, saturated paste; very slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.3, pH meter; CaC03 42.5 percent. 
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Appendix M 

Laboratory Reporting Sheets 

Chemtech-Ford Laboratories 
9632 South 500 West 

Sandy, UT 84070 

F or selected data from hydrologic monitoring in the 
North Private Lease and adjacent area 
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Water Lab Analysis 

Certificate of Analysis 

r:HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-l 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

A.cidity 

Jkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

Nitrile as N 

Oil & Grease (HEM) 

Phosphorus, Total 

Sulfate 

AllUninum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

":admium, Dissolved 

~hromium, Dissolved 

Copper, Dissolved 

\/iV";W chemLechford com 

DOGM rpl 

Sample 
Result 

11.9 

-4.9 

10.8 

ND 

526 

ND 

382 

ND 

431 

ND 

7 

0.2 

ND 

ND 

ND 

ND 

150 

634 

ND 

ND 

ND 

ND 

ND 

0.10 

0.223 

90.5 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

6 

0.01 

10 

10 

1.0 

0.05 

1.00 

0.05 

1.00 

0.05 

0.100 

4.0 

0.100 

0.100 

0.100 

Lab Sample No.: 1110915-05 

Mine Code: 41 Sample Date: 12122/2011 6:00 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 
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Receipt Date: 12127/2011 10:00 AM 

Sampler: Erik Petersen 

Site No.: 29 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

112012012 7:45 

1120/2012 7:45 

1120/2012 7:45 

12/29/2011 14:00 

12/29/2011 7:00 

12/29/2011 7:00 

12/29/2011 7:00 

12/29/2011 7:00 

12/29/2011 7:00 

12/30/2011 9:30 

12/28/2011 5:30 

12/28/2011 5:30 

12/28/2011 5:30 

12128/2011 5:30 

12/3012011 12:37 

12/28/2011 9:30 

12/2812011 5:30 

12/29/2011 10:16 

1113/2012 1:50 

1119/2012 11 :58 

1113/2012 1:50 

1119/2012 11:58 

1113/2012 1:50 

1119/2012 11: 58 

1/13/2012 1:50 

1/13/2012 1:50 

1113/2012 1:50 

111312012 1:50 

1113/2012 1:50 

Analyst 
Initials 

MJB 

MJB 

MJB 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

PM 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM 2310 B 

SM2320B 

SM2320 B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300,0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

SPH 

6 ! 00 South StratJ er 

Ml!nny UT 84107 

801 n 262-7299 Off~ce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
l.ABORATORIES 

Name: A1ton Coal Development, LLC 

Sample Site: SW-I 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenmn, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissol ved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

DOGM.rpt 

Sample 
Result 

ND 

0.13 

ND 

ND 

ND 

76.7 

ND 

0.016 

ND 

ND 

ND 

ND 

0.02 

ND 

ND 

Minimum 
Reporting 

Umit 

0040 

0.02 

0040 

0.02 

0.0002 

4.0 

0.100 

0.005 

0.20 

0.10 

10.0 

0040 

0.02 

10.0 

0.20 

Lab Sample No.: 1110915-05 

Mine Code: 41 Sample Date: 12/2212011 6:00 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mg/L 

Page 7 of 12 

M - 3 

Receipt Date: 1212712011 1O:00AM 

Sampler: Erik Petersen 

Site No.: 29 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

1113/2012 1:50 

1119/2012 11:58 

1113/2012 1:50 

1119/2012 11:58 

1/4/2012 11:30 

1113/2012 1:50 

1/ 1312012 1:50 

1119/2012 11:58 

1/13/2012 1:50 

1113/2012 1:50 

1113/2012 1:50 

1/13/2012 1:50 

1119/2012 11:58 

1/13/2012 1:50 

1113/2012 1:50 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Murray UT 84107 

80 1-262-729~1 OHico 



Appendix M Water Lab Analysis 

CHEMTECH-FORD 
LAfl()RATORIE'i 

Lab Sample No.: 1110915-08 

Name: AI!o'l1 : 1>01 Devc!OJlm~.!.1t\ LLC Mine Code: 1\ I Sample 'Date: 12123720 1 5::30 .PM 

SampJeSite: y4-"'{ ... 70 
Comment);: e-i:P 

Sample Type: Wa(cr -Z' 
Fif! ld pH: 

Field Flow g/Min.: 

PliTameter 

Sam],le 

Result 

Metals ;'" ' , ' ., . 

Iron. Total 14.4 

Lend. Dissolved NO 
Lend. Total 0.05 

Mercury, Dissolved ND 
Mngnesiuln , Dissolved 33.6 

Mangtlnese, Dissolved 0058 

Manganese, Total 0740 

Molybdenum, Dissolved ND 

Nickd. Dissolved NO 

POlassiu111, Dissolved 11.9 

Seicnium. Dissolved NO 

Selenium, Total 0.03 

Sodium, Dissolved 200 

Zinc, Dissolved NO 

AbbrevIations 

Minimulll 

Reporting 

Limi! 

0.02 

0. 10 

O,()2 

0.0002 

1.0 

0.025 

0.005 

a.os 
0.02 

2.5 

0.10 

0,02 

25 

0.05 

NO = Not detected nt the corresponding t"finimum Rcporti n.g. Limit 

Units 

mp/L 

mgt!. 

mgt£. 

mp/1. 

mgtL 

mgt\. 

mgtL 

mgtL 

mgtl. 

mg/I. 

mgtL 

mgtL 

mglL 

l1lg/L 

1 mg/L == olle milligram per liter Of I mgfKg ~ one anilligr;ml prl kilogram .~. I pml per million. 

I Llg:!L "':! one microgram pel lil~r or lug/Kg = OI1~ microgram pcrkilogmm :> I part per bllliOlt 

I ngll. ~'" OtiC nanogrnm per liter or lng/Kg =.' one nalloJifrun per kilogram -= J PIU1 pet Lriliioll 

Flag Descriptions 

SPH = Sample fiubrnillcd pas, method .'pccilie~ holding lime 

Page 12 of 12 

M -4 

R~celpt Dat~-: ' l21J.7qOll IO:OQ AN1 

. Sampl.er. . rik PeleT, cn , 
Site No,; 

Field Temp. Deg. C : 

Fiet'ci Condo umllos!cm: 

Au;tlysis 

Oate(fimc 

1119/2012 12:17 

1119/2012 12:111 

1/1912012 12:17 

12/3012011 13:00 

1119/2012 12:16 

1119/2012 12:16 

1119/2012 12:17 

1/19/2012 12:11i 

1119J2012 12: 16 

1119/2012 12:16 

1/19/2012 12:16 

1/19!2012 12:17 

111911012 12:16 

1/1912012 12:16 

Analyst 

Initials 

PNM 

l'NM 

PNM 

AKL 

I'NM 

I'NM 

PNM 

I'NM 

PNM 

I'NM 

PNM 

PNM 

PNM 

I'NM 

Ah ll ly riclli Method 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EI'A200 7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

" 
,.." 

Flag 



Appendix M Water Lab Analysis 

ertiiicatc of Anal'lsi 

CHEMTECH-FORD 
!l Q,l,C')Q I E'i 

Lab Sample No.: 1110915-08 

lion C'1l11 Development, I.L 

Sample Site:-

Comments; 

Sample Type: ' Waler 

Field pH: 

Field FJowogIMin.: 

Parameter 
Sample 

Ik<ult 

Mi nilllum 

n '"urting 

I,.imil Units 

41 Sample pate: 12/23aO ll '_S,!:lO,,PM 

Receipt Date: 12/.27120J J 10;00 AM ,. . 
Samp'/f!':' ErlkYctcrse" 

Site ,No,:­

Field temp .. Deg. C : 

Field Cone!; ,umh.0!Pf;l ll: 

Annlysis 

Dalcrnmc 
Analyst 

Initial~ Analytical Methot! 

Calculations", ' ' " , 
Anions, TOlnl 

alloJllA IlI~lIl !:tnlonce 

' allons. Total 

lJard"es , TOlal as CaC03 

loJ 
-6, 1 

14,,1 

269 

0.01 

0.01 

I 

meq!L 

% 

mcq/l. 

mpJI. 

1/2012012 

112012012 

1120/2012 

1120/2012 

1 '45 MJB M 103(1 E 
7;45 )\<1)0 SM 1030 E 

7:45 MJI'! M 1030 E 

7:4- MJIl SM234013 
IDorg'arllc :.. ,': ,', " .. , J .:: '. . ' . , . ' 

Acidity 

Alkalinity· Bicarbonate (lIC03) 

Alblinily· Carbon3te (C03) 

Alkalinity· C02 

Alkalinity· Hydroxide (oH) 

Alkalinity. Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphorus. Total 

Sulfate 

Total Dissolved Solids (TDS) 

Total Susp~ndcd Solids r 'S) 

A lumiJlwll, Dissolved 

Aluminum, Towl 

Arsenic. Dissl)lved 

A rscnie, TOlal 

1.10[(111 , Dissol wu 
Boron, 'Iotal 

B~riull1 , Dissolved 

Calciul1I, Dissolved 

Cadmium, Dissolved 

Chromium. Dissolved 

Copper. Dissolved 

liol1. Dissolved 

Nil 

557 

NJ) 

404 

ND 

457 

1.0 

9 

0.6 

N[) 

ND 

0.77 

350 

1050 

1410 

ND 

66 

ND 

0.05 

065 

0.71 

0090 

52 :3 

ND 

ND 

ND 
ND 

5.0 mg/I. 

2.0 mgtL 

2,() mg/L 

2,0 mg/L 

2.0 mg/L 

2.0 mg/L 

OA mg/1. 

mg/L 

01 mg/1. 

0.1 rog/I. 

0.1 mglL 

0.02 mgiL. 

10 mg/L. 

10 mglL. 

20 m!!lL 

02 mg/L. 

0,05 rnglL 

0.25 I11g1L 

0,05 mg/L 

0.25 mg/!. 

a.05 mgt!. 

0.025 mg/L 

10 Il1glL 

0,025 mgtL 

0.025 mg/L. 

(J 025 mgtL 

010 mg/!. 

12/29/2011 14:00 TSM SM 2310 n 
12/29/201 1 7:00 TSM S1\1 2320 B 

1212912011 7"00 TSM SM 2320 B 

12129/201 I 7-00 TSM SM 2320 B 

12/2912011 7:00 TSM SM 2320 B 

1212912011 7:00 TSM SM2320 B 

114/20 1 2 1130 JSH SM 4500 NII3·D 

1212812011 5:30 TSM EI'A300.0 

12128/2011 5:30 TSM EI'A3000 

12/28120 II 5:30 TSM EPA 300.0 

12/281:!011 530 TSM EPA30Q ,0 

12/2812011 9:30 TSM SM 4500 PBSE 

12128/2011 5:30 TSM EPA 3000 

12/29/2011 10:22 JSI! SM 2540 C 

12/28/2011 10:14 JSIl SM2540 D 

1119/2012 1216 PNM EPA 200.7 

111 912012 12: 17 PNM EPA 200 7 

111912012 12:16 PNM f,PA 200 7 

1/19/2012 12: 17 PNt"l EPA 200 7 

1/19/2012 1216 PriM EPA 200 7 

\/1912012 12:17 PNM EPA 200 7 

1119/2012 12:16 PNM [PA200,7 

1/19/2012 12:16 PNM EPA 200 7 

1/1912012 12: 16 PNM EPA 200 7 

lil9/2012 12:16 I'NM EPA 2(10 7 

I ilW20 12 12: 16 I'NM EPA 2007 

Il1912(l12 12; 16 I'NM EPA2(JO.7 

Page '11 of 12 

M·5 

Fl:lf~ 

SI'H 

SPH 



Water Lab Analysis 

Certificate of Ana lysis 

r-HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SP7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

P a rameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

..... cidity 

Jkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphorus, Total 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

-::hromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

',vwvV chemlechford com 

DOGM.rpt 

Sample 
Result 

17.6 

-2.2 

16.8 

ND 

557 

ND 

427 

ND 

457 

ND 

11 

0.2 

ND 

ND 

0.03 

391 

1030 

ND 

ND 

ND 

ND 

0.06 

0.06 

0.046 

150 

ND 

ND 

ND 

0.10 

Minimum 
Reporting 

Limit 

0.01 

15.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

0.01 

5 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1201139-02 

Mine Code: 41 Sample Date: 2/9/2012 1O:50AM 

Receipt Date: 2/1312012 2:18 PM 

Sampler: Erik Petersen 

U nits 

meq/L 

% 

meq/L 

lllg/L 

lllg/L 

lllg/L 

mg/L 

mg/L 

mg/L 

lllg/L 

lllg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

lllg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 4 of 25 

M -6 

Site No.: 

Field Temp. Deg. C: 

Field Condo umhoslcm: 

Analysis 
Date/Time 

2/28/2012 7:45 

2/28/2012 7:45 

2/28/2012 7:45 

2/15/2012 8:00 

2/14/2012 12:00 

211412012 12:00 

2/1412012 12:00 

2114/2012 12:00 

2114/2012 12:00 

2/17/2012 12:00 

2/14/2012 9:00 

2/14/2012 9:00 

2/14/2012 9:00 

2/1412012 9:00 

2/21 /2012 8:00 

2/14/2012 9:00 

2/15/2012 10:40 

212312012 13:50 

2/23/2012 13: 54 

2/2312012 13:50 

2/23/2012 13:54 

2/23/2012 13:50 

2123/2012 13:54 

212312012 13:50 

2/23/2012 13:50 

2/23/2012 13:50 

2/23/2012 13:50 

2/23/2012 13:50 

2123/2012 13:50 

Analyst 
Initials 

MJB 

MJB 

MJB 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM 4500 PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200. 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flog 

SPH 

SPH 

6 '00 South ~·>tratef 

Murray. UT 84107 

801·262· 7299 Offce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
Ul.flORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SP7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

iN\NW chcmlechford.com 

DOGfv1.rpt 

Sample 
Result 

0.86 

ND 

ND 

0.0002 

!OI 

0.126 

0. 128 

ND 

ND 

4.5 

0.03 

0.03 

20.6 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1201139-02 

Mine Code: 41 Sample Date: 2/9/2012 1O:50AM 

Receipt Date: 2/13/2012 2:18 PM 

Units 

mg/L 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 5 of 25 

M -7 

Sampler: Erik Petersen 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

2/23/2012 13:54 

2/23/2012 13:50 

2/23/2012 13:54 

2116/2012 10:30 

2/23/2012 13:50 

2/23/2012 13:50 

2/2312012 13: 54 

2/23/2012 13:50 

2/23/2012 13:50 

2/23/2012 13:50 

2/23/2012 13:50 

2/23/2012 13:54 

2/23/2012 13:50 

2/23/2012 13:50 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 Scutil Stratier' 

MUlfay UT 84 i:17 

80 1·2G::·729f> Ollie;) 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-Il 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

CationlAnion Balance 

'\cidity 

Jkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

-::admium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

v,fV\r<../'j cl1emtechfor j com 

DOGMrpt 

Sample 
Result 

8.7 

2.3 

9.1 

ND 

156 

ND 

116 

ND 

128 

ND 

28 

ND 

ND 

ND 

25 

0.13 

255 

0.05 

0.2 

ND 

ND 

0.07 

0.07 

0.027 

56.9 

ND 

ND 

ND 

Minimum 
Reporting 

Lhui r 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

5 

0,01 

5 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0,05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1201139-03 

Mine Code: 41 Sample Date: 2/9/2012 1:45 PM 

Receipt Date: 2/1312012 2: 18 PM 

Sampler: Erik Petersen 

Units 

meqIL 

% 

meqlL 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 6 of 25 

M - 8 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

2/28/2012 7:45 

2/28/2012 7:45 

2/28/2012 7:45 

2115/2012 8:00 

2114/2012 12:00 

2114/2012 12:00 

2114/2012 12:00 

2/14/2012 12:00 

2/14/2012 12:00 

2/17/2012 12:00 

2114/2012 9:00 

2/14/2012 9:00 

2/14/2012 9:00 

2/14/2012 9:00 

2/16/2012 10:20 

2/2112012 8:00 

2/14/2012 9:00 

2/15/2012 10:42 

2/23/2012 14:06 

2/21/2012 21: 18 

2/23/2012 14:06 

212112012 21:18 

2/23/2012 14:06 

2/2112012 21:18 

2/2312012 14:06 

2/23/2012 14:06 

2123/2012 14:06 

2/23/2012 14:06 

2/23/2012 14:06 

Analyst 
Initials 

MJB 

MJB 

MJB 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

FAJ 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM 2320 B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

SPH 

6100 SO:"lth Str3\ler 

Murr'ay UT 81107 

o01-2G2-72S~1 OmC0 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Lab Sample No.: 1201139-03 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 2/912012 1:45 PM 

Receipt Date: 2/1312012 2:18 PM 

Sampler: Erik Petersen 

Sample Site: SW-ll 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Seleniwll, Total 

Sodium, Dissolved 

Zinc, Dissolved 

V.f">/Y\'/ cl1e;mlech:o(d.com 

DOGIVl.rpt 

Sample 
Result 

0.06 

0.34 

ND 

ND 

0.0002 

64.9 

0.044 

0.052 

ND 

ND 

8.9 

0.02 

0.02 

14.8 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

om 
0.005 

0.5 

0.02 

0.02 

0.5 

om 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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Site No.: 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

2/23/2012 14:06 

2/2112012 21:18 

2/23/2012 14:06 

2/2112012 21:18 

2116/2012 10:30 

2/23/2012 14:06 

2/23/2012 14:06 

2/2112012 21:18 

2/23/2012 14:06 

2/23/2012 14:06 

2/23/2012 14:06 

2/23/2012 14:06 

2/21 /2012 21:18 

2/23/2012 14:06 

2/23/2012 14:06 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method F lag 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Murray Ul 34 !~)7 



Water Lab Analysis 

Cert ificate of Analysis 

rHEMTECH-FORD 
LA BO RA TOR I E S 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

<\cidity 

ukalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total 

Sulfate 

Total Dissolved Solids (TDS) 

A1umimun, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

-::adrnium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

W\WI ch8mlech~ord.con ' 

DOGM rpt 

Sample 

Result 

9.4 

-1.1 

9.2 

ND 

433 

2.0 

316 

ND 

359 

ND 

5 

0.2 

ND 

ND 

8 

0.05 

100 

500 

ND 

0.4 

ND 

ND 

ND 

ND 

0.224 

70.9 

ND 

ND 

ND 

Minimum 
Reporting 

Limi t 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

5 

0.01 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1201139-07 

Mine Code: 41 Sample Date: 2/1012012 10:20 AM 

Receipt Date: 2/1312012 2:18 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 14 of 25 

M -10 

Sampler: Erik Petersen 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

2/28/2012 7:45 

2/28/2012 7:45 

2/28/2012 7:45 

2/15/2012 8:00 

2114/2012 12:00 

2114/2012 12:00 

2114/2012 12:00 

2/14/2012 12:00 

2114/2012 12:00 

2/17/2012 12:00 

2/14/2012 9:00 

2/14/2012 9:00 

2/14/2012 9:00 

2/14/2012 9:00 

2/16/2012 10:20 

2/21/2012 8:00 

2114/2012 9:00 

2/15/2012 10:50 

2/23/2012 14:22 

2/2112012 21:34 

2/23/2012 14:22 

2/2112012 21:34 

2/23/2012 14:22 

2/2112012 21:34 

2/23/2012 14:22 

2/23/2012 14:22 

2/23/201 2 14:22 

2/23/2012 14:22 

2/23/2012 14:22 

Analyst 
Initials 

MJB 

MJB 

MJB 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

FA] 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030 E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

SPH 

6 1 00 SouLh StraHec 

Munay U"S41D7 

80·1 ·2G2-72% Oflicc 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L .ABORATORIES 

Lab Sample No.: 1201139-07 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 211012012 10:20 AM 

Receipt Date: 2/1312012 2:18 PM 

Sampler: Erik Petersen 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissol ved 

Manganese, Dissolved 

Manganese, Total 

Molybdenwn, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

w\\'w dlBrnl(:chfo~d com 

bOGM.rpt 

Sample 
Result 

ND 

1.01 

ND 

ND 

ND 

64.0 

0.013 

0.044 

ND 

ND 

2.2 

0.02 

0.02 

7.3 

ND 

Minimum 
Reporting 

Limil 

0.02 

0.Q2 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 15 of 25 

M - 11 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

2/23/2012 14:22 

212112012 21 :34 

2/23/2012 14:22 

2/2112012 21:34 

2/16/2012 10:30 

2/23/2012 14:22 

2/2312012 14:22 

2/21 /2012 21:34 

2/23/2012 14:22 

2/23/2012 14:22 

2/23/2012 14:22 

212312012 14:22 

2/2112012 21:34 

2/23/2012 14:22 

2/23/2012 14:22 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Murray Ul B4'lC7 

801-262~72D8 Ofpce 



Water Lab Analysis 

Certificate of Analysis 

r-HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Knob Spring 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Sample 
Result 

45.9 

5.7 

51.5 

<\cidity ND 

Jkalinity - Bicarbonate (RC03) 399 

Alkalinity - Carbonate (C03) ND 

Alkalinity - C02 295 

Alkalinity - Hydroxide (OR) ND 

Alkalinity - Total (as CaC03) 327 

Anunonia as N ND 

Chloride 61 

Fluoride 0.2 

Nitrate as N ND 

Nitrite as N ND 

Phosphorus, Iotal 0.20 

Sulfate 1810 

Total Dissolved Solids (TDS) 

Total Suspended Solids (ISS) 

Metals 
Aluminwn, Dissolved 

Aluminwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calciwn, Dissolved 

Cadmiwn, Dissolved 

-:hromiwn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

WVI\V cllemLechford com 

DOGM.rpt 

2930 

15 

ND 

0.09 

ND 

ND 

0.08 

0.09 

0.057 

231 

ND 

ND 

0.005 

0.26 

Minimum 
Reporting 

Limil 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

0.01 

10 

10 

4 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1201139-08 

Mine Code: 41 Sample Date: 2/1012012 11 :45 AM 

Receipt Date: 2/l312012 2: 18 PM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

m!1.lL 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 16 of 25 

M -12 

Site No.: na 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

2/28/2012 7:45 

2/28/2012 7:45 

2/28/2012 7:45 

2115/2012 8:00 

2/14/2012 12:00 

2114/2012 12:00 

2114/2012 12:00 

2114/2012 12:00 

2114/2012 12:00 

2117/2012 12:00 

2114/2012 9:00 

2/14/2012 9:00 

2114/2012 9:00 

2114/2012 9:00 

2/2112012 8:00 

2114/2012 9:00 

2/15/2012 10:52 

2115/2012 9:20 

2/23/2012 14:25 

2/2112012 21:45 

2/23/2012 14:25 

2/2112012 21:45 

2/23/2012 14:25 

2/2112012 21:45 

2/2312012 14:25 

2/23/2012 14:25 

2/23/2012 14:25 

2/23/2012 14:25 

2/23/2012 14:25 

2/23/2012 14:25 

Analyst 
Initials 

MJB 

MJB 

MJB 

ISM 

ISM 

TSM 

TSM 

TSM 

ISM 

ISM 

ISM 

TSM 

TSM 

TSM 

TSM 

ISM 

JSH 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300,0 

EPA 300.0 

EPA 300.0 

SM4500PB5E 

EPA 300.0 

SM2540C 

SM2540D 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

SPH 

6~OO South Stratel 

Murray U184107 

801-262·72990ffiw 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L ABORATO RIES 

Lab Sample No.: 1201139-08 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 2/1012012 11 :4§ AM 

Receipt Date: 2/1312012 2: 18 ~ 

Sampler: ErikPe1ersen 

Sample Site: Knob Spring 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Total 

Lead., Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesirun, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenwn, Dissolved 

Nickel, Dissolved 

Potassirun, Dissolved 

Selenirun, Dissolved 

Selenirun, Total 

Sodium, Dissolved 

Zinc, Dissolved 

iN\V\'j cho:rnlech~ord .(;o n) 

DOGf.1 rpt 

Sample 
Result 

0.58 

ND 

0.02 

ND 

374 

0.776 

1.35 

ND 

ND 

28.4 

0.03 

0.04 

195 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Units 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 17 of 25 

M - 13 

Site No.: 113 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

2/2112012 21:45 

2/2312012 14:25 

2/2112012 21:45 

2116/2012 10:30 

2/2312012 14:25 

2123/2012 14:25 

2/2 112012 21:45 

2/23/2012 14:25 

2/23/2012 14:25 

2/23/2012 14:25 

2/23/2012 14:25 

212112012 21 :45 

2/23/2012 14:25 

2/23/2012 14:25 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

MU/ ray UT 84 i07 

80 i - 2G2-72v~f omce 



Water Lab Analysis 

Certificate of Analysis 

'HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at COWlty Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

.<\cidity 

Jkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Alwuinum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

'::admium, Dissolved 

Chromiwn, Dissolved 

Copper, Dissolved 

,"V'M\, cilemlechforti com 

OOGM.rpt 

Sample 
Result 

ND 

431 

2.0 

314 

ND 

357 

ND 

6 

0.2 

ND 

ND 

ND 

0.04 

122 

514 

ND 

0.3 

ND 

ND 

ND 

ND 

0.191 

66.5 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

5 

0.01 

I 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1201139-09 

Mine Code: 41 Sample Date: 2/10/2012 12:25 PM 

Receipt Date: 2/1312012 2: 18 PM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

Page 18 of 25 

M -14 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

2/28/2012 7:45 

2/2812012 7:45 

2/28/2012 7:45 

2/15/2012 8:00 

2/ 1412012 12:00 

2/14/2012 12:00 

2/14/2012 12:00 

2/14/2012 12:00 

2/14/2012 12:00 

2/17/2012 12:00 

2/14/2012 9:00 

2114/2012 9:00 

2114/2012 9:00 

2114/2012 9:00 

2/16/2012 10:20 

2/21/2012 8:00 

2/14/2012 9:00 

2/15/2012 10:54 

2/23/2012 14:29 

2/2112012 21:49 

2/23/2012 14:29 

2/21 /2 012 21:49 

2/23/2012 14:29 

2/2112012 21:49 

2/23/2012 14:29 

2/23/2012 14:29 

2/23/2012 14:29 

2/23/2012 14:29 

2/23/2012 14:29 

Analyst 
Initials 

MJB 

Mm 
MJB 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

FAJ 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030 E 

SM2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

SPH 

5100 South ~')tratier 

Murray, UT 81; ;07 

301-262-7289 Offc"> 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'lVW\Y chemlech(orci com 

DOGf\il.rpt 

Sample 
Result 

ND 

0.69 

0.02 

ND 

ND 

63.3 

0.014 

0.036 

ND 

ND 

2.2 

0.02 

0.03 

8.1 

ND 

Minimum 
Reporting 

Limi t 

0.02 

0.Q2 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0,0] 

Lab Sample No.: 1201139-09 

Mine Code: 41 Sample Date: 2/1012012 12:25 PM 

Receipt Date: 2/1312012 2:18 PM 

Sampler: Erik Petersen 

Units 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 19 of 25 

M - 15 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

2/23/2012 14:29 

212112012 21:49 

2/23/2012 14:29 

2/21/2012 21:49 

2/16/2012 10:30 

2/23/2012 14:29 

2/23/2012 14:29 

2/2112012 21:49 

2/23/2012 14:29 

2/23/2012 14:29 

2/23/2012 14:29 

2/23/2012 14:29 

2/2112012 21:49 

2/23/2012 14:29 

2/23/2012 14:29 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at COWlty Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Cations, Total 

Hardness , Total as CaC03 

Inorganic 

II,.cidity 

.1kalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate asN 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calciwll, Dissolved 

-:adrnium, Dissolved 

~hrornium, Dissolved 

Copper, Dissolved 

'NWW ct1emlcchford com 

DOGM.rpt 

Sample 
Result 

15.2 

3.5 

16.3 

758 

ND 

479 

ND 

347 

ND 

393 

ND 

13 

0.2 

ND 

ND 

ND 

ND 

335 

890 

ND 

ND 

ND 

ND 

0.10 

0.G7 

0.221 

92.5 

ND 

ND 

ND 

Minimum 
Reporting 

inrit 

0.01 

0.01 

I 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

5 

0.01 

5 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1202642-07 

Mine Code: 41 Sample Date: 3/31/2012 7:10 PM 

Receipt Date: 4/2/2012 2:53 PM 

Sampler: Erik Petersen 

Units 

meqlL 

% 

meqlL 

m$!/L 

mgIL 

mglL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 14 of 17 

M -16 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

Analyst 
Initials 

4/23/2012 14:02 DBH 

4/23/2012 14:02 DBH 

4/23/2012 14:02 DBH 

4/23/2012 14:00 DBH 

4/4/2012 14:00 TSM 

4/4/2012 11:30 TSM 

4/4/2012 11:30 TSM 

4/4/2012 11:30 TSM 

4/4/2012 11:30 TSM 

4/4/2012 11:30 TSM 

41712012 11:00 TSM 

4/4/2012 7:30 TSM 

4/4/2012 7:30 TSM 

4/4/2012 7:30 TSM 

4/4/2012 7:30 TSM 

4/5/2012 11 :38 FJ 

411 0/2012 12:30 TSM 

4/4/2012 7:30 TSM 

4/6/20 12 11 :54 JSH 

4113/2012 0:56 PNM 

4/13/2012 1:00 PNM 

4/13/2012 0:56 PNM 

4113/2012 1:00 PNM 

4/13/2012 0:56 PNM 

4113/2012 1:00 PNM 

4113/2012 0:56 PNM 

4113/2012 0:56 PNM 

4113/20 12 0:56 PNM 

411312012 0:56 PNM 

4113/2012 0:56 PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2340B 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

SPH 

6100 ~)outh Stra~e l 

MUIl·ny. UT S4~07 

80 1-2G2-7289 or(ic8 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

MerclU')', Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenwll, Dissolved 

Nickel, Dissolved 

Potassiwll, Dissolved 

Seleniwll, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WI//\'I cl1emlechforci com 

DOGM.rpt 

Sample 
Result 

ND 

0.15 

0.02 

0.02 

ND 

128 

ND 

0.034 

ND 

ND 

4.3 

0.03 

0.02 

23.9 

ND 

Minimum 
Reporting 

L imjl 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1202642-07 

Mine Code: 41 Sample Date: 3/3112012 7:10 PM 

Receipt Date: 4/212012 2:53 PM 

Units 

lllgIL 
lllgIL 
lllgIL 
lllgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
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M -17 

Sampler: Erik Petersen 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

4113/2012 0:56 

4113/2012 1:00 

4113/2012 0:56 

4113/2012 1:00 

4118/2012 12:15 

4113/2012 0:56 

4113/2012 0:56 

4113/2012 1:00 

4/13/2012 0:56 

4113/2012 0:56 

4113/2012 0:56 

4113/2012 0:56 

4113/2012 1:00 

4113/2012 0:56 

4113/2012 0:56 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 



Water Lab Analysis 

Certificate of Ana lysis 

'HEMTECH-FORD 
L,ll.BORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

<\cidity 

Jkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphoms, Total 

Sulfate 

Total Dissolved Solids CTDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

-:admium, Dissolved 

"::hromium, Dissolved 

Copper, Dissolved 

w~vw cf1Cmlcchforci com 

DOGM.rpt 

Sample 
Result 

13.6 

3.4 

14.6 

ND 

477 

ND 

345 

ND 

391 

ND 

12 

0.2 

ND 

ND 

ND 

0.02 

263 

738 

ND 

ND 

0.05 

ND 

0.08 

0.06 

0.254 

82.3 

ND 

ND 

ND 

Minimum 
Reportiug 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

5 

0.01 

5 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1202642-08 

Mine Code: 41 Sample Date: 3/3112012 8:00 PM 

Receipt Date: 4/2/2012 2:53 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 
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Sampler: Erik Petersen 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

4123/2012 14:02 

4123/2012 14:02 

4/23/2012 14:02 

4/4/2012 14:00 

4/4/20 12 11:30 

4/4/2012 11:30 

4/4/2012 11:30 

4/4/2012 11:30 

4/4/2012 11:30 

41712012 11:00 

4/4/2012 7:30 

4/4/2012 7:30 

4/4/2012 7:30 

4/4/2012 7:30 

4/5/2012 11:38 

4110/2012 12:30 

4/412012 7:30 

4113/2012 I: 12 

4/16/2012 12:23 

4113/2012 1:12 

4/16/20 12 12:23 

4113/2012 1:12 

4118/2012 19: 12 

4/1312012 1:12 

4/13/2012 1:12 

4/13/2012 1:12 

4113/2012 1:12 

4113/2012 1:12 

Aualyst 
Initials 

DBH 

DBH 

DBH 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

FJ 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

SPH 

6100 Soutl) StraUel" 

Murray UT S41 07 

801-262-7289 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Lab Sample No.: 1202642-08 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 3/3112012 8:00 PM 

Receipt Date: 4/212012 2:53 PM Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 
R esult 

0.02 

0.34 

0.02 

ND 

ND 

115 

ND 

0.03 1 

ND 

ND 

4.4 

0.03 

0.03 

21.1 

ND 

Minimum 
Reporting 

Limjl 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

ND = Not detected at the corresponding Miillmwn RepOlting Limit. 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

I mg/L = one milligram per liter or 1 mglKg = one miUigram per kilogram = 1 part per million. 

1 ugIL = one microgram per liter or 1 lIg!Kg = one microgram per kilogram = 1 part per billion. 

1 ng/L = one nanogram per liter or 1 ng!Kg = one nanogram per kilogram = 1 part per trillion. 

Flag Descriptions 

SPH = Sample submitted past method specified holding time. 

Page 17 of 17 

M - 19 
DOGM.rpt 

Sampler: Erik Petersen 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhos/em: 

Analysis 
Date/Time 

4113/2012 1:12 

4116/2012 12:23 

4/13/2012 1: 12 

4/16/2012 12:23 

4118/2012 12: 15 

4113/2012 1:12 

4/13/2012 1:12 

4/16/2012 12:23 

4/13/2012 1:12 

4/1312012 1:12 

4113/2012 1:12 

4113/2012 1:12 

4/16/2012 12:23 

4113/2012 1: 12 

4113/2012 1:12 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Metbod Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

fvh.H ray (JT 841 (;7 

o01-2G2-72890fh::c 



Water Lab Analysis 

Certificate of Analysis 

'H EMTECH-FORD 
LABORATORIES 

Name: A1ton Coal Development, LLC 

Sample Site: SW-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Cations Total 

Inorganic 
Alkalinity - Bicarbonate (HC03) 

<\Jkalinity - Carbonate (C03) 

Jkal inity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Chloride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphate, ortho 

Sulfate 

Total Dissolved Solids (TDS) 

Boron, Dissolved 

Boron, Total 

Calcium, Dissolved 

Iron, Dissolved 

Iron, Total 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Potassium, Dissolved 

Selenium, Dissolved 

Seleniwl1, Total 

Sodium, Dissolved 

vv""NI cl1eml~criford corn 

DOGM rpt 

Sample 
Result 

10.3 

-2.0 

99 

388 

ND 

280 

ND 

318 

7 

ND 

ND 

ND 

ND 

181 

548 

0.06 

0.08 

63.2 

ND 

0.26 

75.4 

0.009 

0.016 

2.7 

0.02 

ND 

11.3 

Minimum 
Reporting 

imit 

0.01 

001 

1.0 

1.0 

1.0 

1.0 

1.0 

0.1 

0.1 

6 

0.01 

10 

0.05 

0.05 

0.2 

0.02 

0.02 

0.2 

0.005 

0.005 

0,5 

0.02 

0.02 

0.5 

Lab Sample No.: 1203401-02 

Mine Code: 41 Sample Date: 4/2412012 7:45 PM 

Receipt Date: 4126/2012 10:58 AM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

• /L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

IllgIL 

mgIL 

mgIL 

mgIL 

mgIL 

IllgIL 

IllgIL 

mgIL 

IllgIL 

mgIL 

mgIL 
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Site No.: 29 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

5/15/2012 8: 10 

5/15/2012 8:10 

5/15/2012 8'10 

4/26/2012 10:00 

4/26/2012 10:00 

4/26/2012 10:00 

4126/2012 10:00 

4126/2012 10:00 

4126/2012 12:00 

4/26/20 12 12:00 

4/2612012 12:00 

4/30/2012 12:20 

4/26/2012 13:00 

4/2612012 12:00 

51112012 13:30 

5/13/2012 0:35 

5/3 /2012 18:29 

5/13/2012 0:35 

5/13/2012 0:35 

5115/2012 19: 19 

5/13/2012 0:35 

5/13/2012 0:35 

5/3/2012 18:29 

5/13/2012 0:35 

5/13/2012 0:35 

5/3/2012 18:29 

5/1312012 0:35 

Aualyst 
Iuitials 

DBH 

DBH 

DBH 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

FAJ 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

onlyti.cnl Method 

SM 1030 E 

SM 1030E 

SM 1030E 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM4500P-E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

6100 Soutt) Stratler 

Murray, UT 84107 

SO ;·262·7289 Of(;ce 



Appendix, M Water Lab Analysis 

Cerlitl al~ of nal s is. 

CHEMTECH-FORD 
ll\f>()P1,\ 'T OR I F$ 

Lab Sample No,: 1203401-03 

NarveJ lion 'I)nl Dc elllp,Rlcnt, LC 

Sample Site: ~I 

Comments: 

Sample Type: Water 

Field pH: 

Fieid Flow glMin,: _ 

Parameter 

AIllOrlS, Totnl 

Inion/Amon Bnlnnc(J. 

Callons. Tolnl 

lIardness. Tala I 'IS CuC03 

S'lI11 pic 
Result 

54.4 

-1.2 

53.1 

2580 

;\JinjuuJln 

RCl10rling 

Limit 

0.Q1 

0.01 

Mine Code: "J Sample Date: 1/~)12U12 .. 4:06PM 

Unils 

111cq/L 

% 

Ineq/L 

molL 

;<J(2§l20 12 1 q~?1! AM 

.ErI~·PclI: rse!\ -,.. 

Site No.: , -

Field Temp: Deg. C : , 

Field Condo umllos/cm: 

Analysis 

Datcrrime 

5/1512(112 8:10 

71512012 8:10 

511512012 R:IO 

511512012 a:09 

Analyst 

Initials 

DBf-I 
f)f.lH 

!)I3H 

Dl3H 

Aualylica l Method 

SM 1030 I:: 
M l OOt:: 

SM 1030 

SM2340 B 

Flag 

In' org:'aRI'c":'III~" .,,/>-~I,:J I',', :',J.'; ."I!'" ','. " ."," ., ':'" 
, .. "~I •• , r" . r. . ~ ' .. ~ f , :: .' ')" •• J.' , , 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity· CO2 

Alkalinity - Hydroxide (011) 

Alkalinity - Total (as CaCOJ) 

Ammonia as N 

Chloride 

FI~Jl1ride 

Nitrate ~IS N 

Nitril~ as N 

Phosphate, orlha 

Phosphorus, Total 

Sulfate 

TNal [)issol\'~d Solids (TDS) 

Total Suspended Solids ('1'8$) 

Aluminum. Dissolved 

Aluminum. T(ltal 

Arsenic, Diss(llvcd 

Ar,cnic, Total 

Boron, Dissolved 

Boron, Total 

BJnulll. Dissolwd 

Culcium, DisSlllved 

Cadmium, Dissolved 

ChHlmiuT11 , Di~~olwJ 

Copper. Dissolved 

ND 
906 

ND 
687 

NO 
743 

03 

8 

ND 
ND 
ND 
ND 
13 

1890 

3560 

10700 

ND 

29.7 

]\in 

0,10 

0.11 

0.12 

0.013 

316 

ND 
Nfl 

NO 

5.0 

2.0 

2,0 

2.0 

2.0 

2.0 

0.2 

5 

0.5 

0.5 

05 

a.ol 
0.10 

20 

10 

]UO 

0.05 

005 

o os 
005 

005 

005 

U 005 

0,2 

0005 

() 0(15 

0005 

mg/L 

mg/L 

mg/L 

mg/1.. 

mg/L 

rng/1. 

mg/L 

rng/1. 

mg/L 

mg/1. 

m~)L 

mg/L 

1llg/1. 

mgt!. 

lng/I. 

melL 

mg/L 

mgfL 

1l1g/L 

mrJL 
mg/J.. 

1l1g/J.. 

lng/I. 

mg/L 

mglL 

mg/L 

mg/1. 

5!3nG12 9:30 TSM 8M 2310 B 

4126/2012 10:00 TSM SM 2320 II 

4126/2012 10:00 TSM SM 2320 B 

4/26/2012 10:00 TSM SM 2320 B 

4126/2012 IO:(JO TSM SM 2320 B 

4126/2012 10:00 TSM SM 2320 B 

4/27/2012 9:00 TSM SM 4500 NH3-D 

4127/2012 6:45 lSM EPA 300 0 

4f27/2012 6:45 TSM EPA 300.0 

4/2712012 6:45 TSM EPA 300.0 

4/27/2012 6:45 TSM EPA 3000 

4/2612012 13 :00 'ISM SM 4500 poE 

412912012 19:00 TSM 8M 4500 !'E5E 

5/1/2012 II:DO TSM EPA JOO.O 

512/2012 16:30 .ISH SM 2540 C 

4/2712012 13 :28 .ISH SM 2540 D 

5/13/2012 0:47 PNM EPA 2007 

5/3/2012 18:32 PNM EPA 2007 

511312012 0:47 PNM EPA 200 7 

513/2012 18:32 I'NJI,,1 EPA 200 7 

511312012 OA7 PNM EPA 200 7 

51312012 18:32 I'NM [I'A200.7 

5113/2012 0:47 I'NM EPA 200.7 

5/13/2012 047 I'NM EPA 200.7 

5113120 I 2 047 I'NM EPA 2007 

5/13/2012 D:47 PN?<.,t EPA 200.7 

5il.l!20 12 0:47 PN\'I EPA 200 7 

Page 5 or 10 
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Appendix M Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alloll .onl De,'elopmtnl. t LC 

$ample Site: • ry! 
Comment';:' 

SampJ~ Typ_e,: Water 

Field pH: 

Field Flow glMin.:·. 

Parameter 
Sample 
Re.~ult 

]\ II 11 illlu 111 

H",1I111illg 
Limil 

Lab Sample No.: 1203401·03 

Mine G:ode: 41 , Sample Diite.' <112")/101'2 4:00 I'M 

Units 

. . . 
Rece;~tDate: • 4J1~(2012 l O,58,\M 

Analysis 
DRtefTfme 

Sampler: ' 

'Site No.: 

Anlllys1 

luilluls Analytical Method 

(\Icfn Is : . :. . "'. '.' . I I. • ',-: .. :: 1:-':' . , .' . ". • . .• '. . I . • 

Iron, Dissolved 2.32 0.02 mg/L 511312012 0:47 PNM EPA 200.7 

Iron, Total 112 0.02 mg/L 511512012 19:22 PNM ErA 200.7 

Lead, Dissolved ND 0.02 mgtL 511312012 0:47 PNM EPA 200.7 

Lead, Totul 0.23 0.02 mgiL 51312012 18:32 PNM EPA 200.7 

MereuI)', Dissolved ND 0.0002 mg/L 51212012 14:30 AKI. EPA 245.1 

Magnesium, Dissolved 435 0.2 mgiL 5/1312012 0:47 PNM EPA 200.7 

Manganese, Dissolved 0.099 0005 mg/L 511312012 0:47 PNM EPA 200.7 

Mangane.se, Total 2.99 0.005 mg/L 51312012 18:32 PNM EPA 200.7 

Molybdenum, Dissolved NO 0.01 mgIL 511312012 0:47 PNM EPA 200.7 

Nickel, Dissolved ND 0.005 rngfL 511312012 0:47 PNM EPA 200.7 

Potassium, Dissolved 14.6 0.5 mg/L 511312012 0:47 PNM EPA 200.7 

Seleniulll, Dissolved 0.04 0.02 mg/L 5/1312012 0:47 PNM EPA 200.7 

Selenium, Total 0.03 0.02 Il1g/L 5/312012 18:32 PNM EPA 200.7 

Sodillm, Dissolved 23.0 0.5 mgt!.. 511312012 0:47 PNM EPA 200.7 

Zinc, Dissolved ND 0,01 mgtL 5/13/2012 0:47 PNM Ei'A200.7 

Page 5 of 10 
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Appendix M 

CHEMTECH-FORD 
1 P. ;:~ \\ Q A 1 CJ.;": I L:~ 

Sample Sfte:­

'Co'mmenis: 

Sample Type: 

Field pH: 

Field Flow giMin.: 

P'H-ameter 

Wn(cr 

Sample 

Result 

Water Lab Analysis 

Cf:rtitlcrl E! of A aly~is 

Lab Sample No.: 1203401-04 

Mine Code: 4 I 

Sampler: 

Site-No.: 

Field Temp. Deg. C : 

\1inimum 

((")lOrting 

Lim't llnits 
Analysis 

DMc/Timc 

Analyst 
Initiab Analylical Melhou Flag 

Calculations :, ...., ..... :":', 1 '. ,," '." :. I' • ' .:.' , . 

Anions. Total 

olioll/An iol1 Unfance 

nl itll1s, Towl 

Acidity 

Alkalinil)' - Bicarbonate (J ICOJ) 

Alkalinit)' - Carbonate (C03) 

Alkalinit)'· C02 
Alkalinity . Hydroxide (OH) 

Alkalinity - Total (as CaC(3) 

Ammonia as N 

Chloridt! 

Fluoride 

Nilrate as N 

l'iilrilc as N 

Phosphate,Orlha 

Phosphorus. Total 

Sulfate 

lowl Dissolved Solids (TDS) 

Total ' usp.:ndcU Sol ids rrsS) 

Aluminum, Dissolved 

Alumin~111. Towl 

Arsenic, Dissolved 

1\ r,enie, Total 

Boron. Dissolved 

Boron, Tot"I 

flal tum, Dissol\'cd 

Calcflltn , Dlssolveci 

Cudmium, Dissolved 

Cl1r01111\1111 Dissolved 

Cnpr>n. Dissolved 

44.2 

3. 1 

47.0 

ND 
735 

ND 

505 

ND 
603 

1.3 

47 

0.6 

ND 
ND 

ND 

0 ,17 

1480 

2950 
646 

NO 
43 

KD 
0.05 

0.28 

(130 

0.OG5 

319 

ND 

NJ) 

1'1) 

001 

0.01 

5.0 

2.0 

2_0 

2.0 

20 

2.0 

0.2 

5 

0.5 

0.5 

O.S 

0.01 

0.05 

20 
1[1 

2U 

005 

0 .05 

(J 05 

005 

005 

005 

0.005 

0.2 

0.005 

(J 005 

0005 

mcq/C 

% 

mcq/L 

mr/L 
Il1gtL 

mgtL 

mgll. 

mgtL 

I11gtL 

mglL 

mglL 

mgtL 

mgtL 

mglL 

I11g/J. 

Il1g.1L 

mgtL 

mgtJ. 

I11I!1L 

Il1gtL 

mgll. 

Jl1,g1L 

J11gtL 

1l1g/L 

mg,lL 

mgtJ. 

mgtL 

me}!. 

mg/L 

mgtI. 

Page 7 0110 
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5/15/2012 ~ : IO 

5/) 512012 8: 10 

S1l5!2U12 

513/2012 9;30 

4/2612012 10:00 

4/2612012 10:00 

4/2612012 1000 

,1/26/2012 10:00 

4/2612012 10:00 

4/27/2012 9:00 

4127/2012 6:45 

4/2712012 6:45 

4/27/2012 6:45 

4/27/2012 6:45 

4/26/2012 13:00 

4/29/2012 19 :00 

5/1/2012 IUJO 

5/2/2012 16:32 

4/2712012 13:30 

5113/2012 0:51 

5/3/2()12 18:39 

5113/2012 (J:51 

5/.1/2012 18.39 

5113/2012 0:51 

51312012 18:39 

5/l3i2012 0:51 

5/ 1312012 U:51 

5/1311012 0:51 

5/13/20 12 il:51 

511 ~/2(112 0:51 

nOli 

nO li 

DB II 

TSM 

TSM 

TSM 

TSM 

TSM 

"ISM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

.ISH 

lS11 

PNlvl 

PNM 

I'NM 

PNM 

I'NM 

PN:Vl 

I'N\,I 

PNM 

PNM 

I'NM 

PNM 

M 10 0 I:: 

SM IOJU E 

SM 103U E 

SM 2310 B 

SM 2320 B 

SM2320 B 

S:-'~ 2320 B 

SM 2320 B 

SM 2320 B 

SM 4500 NI-IJ-O 

EPA 300_0 

EPt\300_0 

EPA 300 0 

EPA3(lO 0 

SM4500 P-E 

SM 4500 PI35E 

EPA 300 0 

S'\-12540 C 

SM 2540 0 

EPA 200 7 

EPA 200.7 

EPA 200 7 

I~PA 200.7 

ICPA 2007 

EPA 200.7 

EPA 200.7 

EPA20() 7 

1:1'A 200_7 

EPA 200.7 

EPA 2007 



Appendix M Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: , i;\It.on ~.llllt Development, LA..,t 

Sample Site: 

Cpmments; 

Sample-Type: Willer 

Field pH: 

Field Flow glMin. : 

Parameter 
SlImple 
Resull 

Minimum 

HCllorting 
Lilllil Units 

Lab Sample No.: 1203401·04 

Sample Qate: 
',if 

ReceiptJ?ate: 

Sampler: 

Sjte No.: 

Field Temp. Deg. C : 

Field Condo ut:nhos£ m: 

t\ n tIIY5 i .~ 

Ullll'rnme 
Analyst 
Initials Analytical Method Flag 

l\Setals ','" :. " .... :.':.' . . . ., . .. ,...... , ' , . . . . . 

Iron, DL~solved 1.16 0.02 mglL 511312012 0:51 PNM EPA 200.7 

Iron, Total 15.3 0.02 mglL 511512012 19:30 PNM EPA 200.7 

Lead, Dissolved ND 0.02 mglL 511312012 OSI PNM EPA 200.7 

Lead, Total 0.03 002 mglL 513120 12 18:39 PNM EPA 200.7 

Mercury, Dissolved ND 0.0002 mglL 51212012 14:30 AKL EPA 245 I 

Magnesium, Dissolved 230 0.2 mglL 5113/2012 0:51 PNM EI'A200.7 

Manganese, Dissolved 0.651 0.005 mglL 511312012 0:51 PNM EPA 200.7 

Manganese. Total 0.805 0.005 mglL 5/312012 18:39 PNM EPA 200.7 

Molybdenum, Dissolved ND 0.01 mglL 5/]3/2012 0:51 PNM EPA 200.7 

Nickel, Dissolved ND 0.005 mglL 511312012 0:51 PNM EI'A200.7 

Potassium, Oi5so1 ved 102 0.5 mg/L 511312012 0:51 PNM EPA 200.7 

Selenium, Dissolved 002 002 mgIL 5Jl312012 0:51 PNM EPA 200.7 

Selenium, Total 004 0.02 mglL 5J312012 18:39 PNM EPA 200.7 

Sodium, Dissolved 271 0.5 mg/L 5/1312012 0:51 PNM EPA 200.7 

Zinc, Dissolved NO 0.01 mglL 5/1312012 0:51 PNM E1'1\2oo.7 

Page 8 af 10 

M-24 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (BC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite asN 

Oil & Grease (HEM) 

Phosphate, ortho 

Phosphorus, Total 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

";.'\'.;';;,1 c:i18rntochr~rd com 

DOGivl.rpl 

Sample 
Result 

34.3 

0.8 

34.9 

ND 

614 

ND 

450 

ND 

504 

ND 

20 

ND 

ND 

ND 

ND 

ND 

0.03 

1140 

2350 

ND 

0,05 

ND 

ND 

0.08 

0,11 

0.028 

204 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

5 

0.5 

0.5 

0.5 

6 

0.01 

0.01 

20 

10 

0,05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0,005 

Lab Sample No.: 1203401-05 

Mine Code: 41 Sample Date: 4/2512012 5:35 PM 

Receipt Date: 4/2612012 10:58 AM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

rngIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 9 of 10 

M - 25 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

5/15/2012 8: 10 

5/1512012 8: 10 

5/15/2012 8:10 

5/3/2012 9:30 

4126/2012 10:00 

4/26/20 12 10:00 

4/26/2012 10:00 

4/26/2012 10:00 

4/26/2012 10:00 

4/2712012 9:00 

4/27/2012 6:45 

4/27/2012 6:45 

4/27/2012 6:45 

4/27/2012 6:45 

4/3012012 12:20 

4/26/2012 13:00 

4/29/2012 19:00 

5/1/2012 11:00 

5/2/2012 16:34 

5113/2012 0:55 

5/3/2012 18:43 

5113/2012 0:55 

5/3/2012 18:43 

5113/2012 0:55 

5/3/2012 18:43 

5/13/2012 0:55 

5/13/2012 0:55 

5/13/2012 0:55 

5/13/2012 0:55 

Analyst 
Initials 

DBH 

DBH 

DBH 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

FAJ 

TSM 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM4500NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300,0 

EPA 300.0 

EPA 1664A 

SM4500 P-E 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

61 00 SC~Ji l) S:rat,cl 

Mlnl'aY UT 84~Q7 

00 !~2G2-72S9 orr:;';0 



Water Lab Analysis 

Certificate of Ana lysis 

"-HEMTECH-FORD 
L A B ORAT OR IE S 

Lab Sample No.: 1203401-05 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Mine Code: 41 Sample Date: 412512012 5:35 PM 

Receipt Date: 4/2612012 10:58 AM 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 

Copper, Dissolved 

Iron, Dissolved 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

i[anganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissol ved 

Zinc, Dissolved 

Abbreviations 

Sample 
Result 

ND 

0.02 

ND 

ND 

ND 

279 

0.021 

0.028 

ND 

ND 

5.2 

0.02 

0.03 

37.9 

ND 

Minimum 
Reporting 

Limit 

0.005 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.Q1 

ND = Not detected at the corresponding Minimwn Reporting Limit. 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

1 mg/L = one milligram per liter or 1 mglKg = one milligram per kilogram = 1 part per million. 

1 ng/L = one microgram per liter or 1 uglKg = one microgram per kilogram = 1 part per billion. 

1 ng/L = one nanogram per liter or 1 nglKg = one nanogram per kilogram = 1 part per trillion. 

Flag DescriRtions 

'tN/IN ctlemlechford corn Page 10 of 10 

M - 26 
OOGM.rpt 

Sampler: Erik Petersen 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

5/13/2012 0:55 

5/13/2012 0:55 

5/13/2012 0:55 

5/3/2012 18:43 

5/2/2012 14:30 

5/13/2012 0:55 

5/13/2012 0:55 

5/3/2012 18:43 

5/13/2012 0:55 

5/13/2012 0:55 

5/13/2012 0:55 

5113 /2012 0:55 

5/3/2012 18:43 

5/13/2012 0:55 

5/13/2012 0:55 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Metbod Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6: 00 SOvth StraU er 

Mu!my, UT 84107 

801-2G2-72m, Offlco 



Water Lab Analysis 

Certificate of Analys is 

CH EMTECH-FORD 
L tI.BORA TO R JES 

Name: Alton Coal Development, LLC 

Sample Site: Y-I03 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Cations, Total 

lIardne s T tal a C C03 

Inorganic 
Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite (Total) 

Phosphorus, Total 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninwn, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calciwn, Dissolved 

Cadmium, Dissolved 

Chromiwn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

INw'.'1.chemtechforci.com 

DOGMrpt 

Sample 
Result 

55.5 

-0.7 

54.8 

2660 

ND 

972 

ND 

814 

ND 

798 

ND 

9 

0.3 

ND 

0.08 

1890 

3560 

ND 

2.7 

ND 

0.05 

0.10 

0.11 

0.011 

344 

ND 

ND 

ND 

0.81 

17.2 

Minimum 
R eporting 

Limit 

0.01 

0.01 

I 

10.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

2 

0.2 

0.1 

0.01 

20 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1206198-02 

Mine Code: 41 Sample Date: 711012012 3:00 PM 

Receipt Date: 7/1212012 3:00 PM 

Sampler: Erik Petersen 

Units 

meqfL 

% 

meq/L 

'L 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 4 of 9 

M - 27 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Method Flag 

7/30/2012 17: 12 DBH 

713012012 17: 12 DBH 

713012012 17:12 

7/3012012 17 12 

7/13/2012 10:00 

7/15/2012 9:00 

7115 /2012 9:00 

7115/2012 9:00 

7/15/2012 9:00 

7115/2012 9:00 

7/ 1512012 9:30 

7/1312012 17:00 

7/1312012 17: 00 

7/16/2012 14:00 

7/ 17/2012 11:00 

7/13/2012 17:00 

7/13/2012 16:00 

7124/2012 22:20 

7/2012012 20: 36 

7/24/2012 22:20 

7/2012012 20:36 

7/24/2012 22:20 

7/20/2012 20: 36 

7/2412012 22:20 

7/24/2012 22:20 

7/24/2012 22:20 

7/24/2012 22:20 

7/24/2012 22:20 

7124/2012 22:20 

7/24/2012 15:44 

DBH 

DBH 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

SM 1030E 

SM 1030E 

SM 1030E 

SM2340B 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

61:JG f.~c;;.;t~) S~t aUer 

\~urr';W UT B'~ 1 C7 

301·2f>2·72S9 O~fjC8 



Water Lab Analysis 

Certificate of Analysis 

l""HEMTECH-FORD 
LABORAT O RIES 

Name: Alton Coal Development, LLC 

Sample Site: Y-I03 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

1olybdenum, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

DOGIV1.rpt 

Sample 
Result 

ND 

0.02 

ND 

438 

0.099 

0.151 

ND 

ND 

16.3 

0.04 

0.04 

25.0 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1206198-02 

Mine Code: 41 Sample Date: 7/J012012 3:00PM 

Receipt Date: 7/12n012 3:00PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 5 of 9 

M - 28 

Sampler: ErikJ>eten;en 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

7/24/2012 22:20 

7/20/2012 20:36 

7113 /2012 16:30 

7/2412012 22:20 

7/24/2012 22:20 

712012012 20:36 

7/24/2012 22:20 

7/24/2012 22:20 

7124/2012 22:20 

712412012 22:20 

712012012 20:36 

7/24/2012 22:20 

7124/2012 22:20 

Analyst 
Initials 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245. I 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 Sout!) StratJer 

Murrny UT 81107 

o01~262-7289 Omen 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite (Total) 

Phosphorus, Total 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissol ved 

Iron, Total 

w\,\/Vv chern lochford com 

DOGM rpt 

Sample 
R esult 

48.2 

-13 

47.0 

ND 

769 

ND 

575 

ND 

631 

1.0 

53 

0.6 

ND 

0.07 

1640 

ND 

1.0 

ND 

ND 

0.25 

0.27 

0.013 

318 

ND 

ND 

ND 

0.78 

8.21 

Minimum 
R eporting 

L imi t 

0.01 

O.oI 

10.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

2 

0.2 

0.1 

0.01 

10 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1206198-03 

Mine Code: 41 Sample Date: 7/1012012 4:00 PM 

Receipt Date: 71.12/2012 3:0P PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 6 of 9 

M - 29 

Sampler: Erik Petersen 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Da te/Time 

Analyst 
Initials 

7/30/2012 17:12 DBH 

7/3012012 17: 12 DBH 

7/3012012 17: 12 

7/13/2012 10:00 TSM 

7/15/2012 9:00 TSM 

7115/2012 9:00 TSM 

7/15/2012 9:00 TSM 

7/15/2012 9:00 TSM 

7115/2012 9:00 TSM 

7115/2012 9:30 TSM 

7/13/2012 17:00 TSM 

7/13/2012 17:00 TSM 

7116/2012 14:00 KSL 

711712012 11:00 TSM 

7/13/2012 17:00 TSM 

7/13/2012 16:00 JSH 

7/24/2012 22:24 PNM 

7/20/2012 20:40 PNM 

7/24/2012 22:24 PNM 

7/2012012 20:40 PNM 

7/24/2012 22:24 PNM 

7/2012012 20:40 PNM 

7/24/2012 22:24 PNM 

7/24/2012 22:24 PNM 

7/2412012 22:24 PNM 

7/24/2012 22:24 PNM 

7/24/2012 22:24 PNM 

7/2412012 22:24 PNM 

7/24/2012 15:48 PNM 

Anolyticnl Metbod 

SM 1030 E 

SM 1030 E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

Flag 

G~DO GD:Ar) ~)t!aU8 i 

;"iwrny tJT 34107 

80 1~2G2-7290 ornce 



Water Lab Analysis 

Certificate of Analysis 

rH EMTECH-FORD 
l.ABORATORI E S 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

1olybdenUID, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'NWW chemlcchford com 

DOGM.rpt 

Sample 
Result 

ND 

ND 

ND 

228 

0.685 

0.714 

ND 

ND 

10.2 

0.02 

0.03 

277 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1206198-03 

Mine Code: 41 Sample Date: 7/1012012 4:00 PM 

Receipt Date: 711212012 3:00 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 7 of 9 

M - 30 

Sampler: Erik Petersen 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

7/24/2012 22:24 

7/20/2012 20:40 

7/13/2012 16:30 

7/24/2012 22:24 

7/24/2012 22:24 

712012012 20:40 

7/24/2012 22:24 

7/24/2012 22:24 

712412012 22:24 

7/2412012 22: 24 

7/20/2012 20:40 

7/24/2012 22:24 

7/24/2012 22:24 

Analyst 
Initials 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200_7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 South Stralier 

Murray. UT 84107 

801-262-7298 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L AB OR A T OR IE S 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

P arameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

'1>1\\'\'1 cf!cmlech fcrd.com 

DOGM.rpt 

Sample 
Result 

46.2 

0.3 

46.5 

ND 

735 

ND 

552 

ND 

603 

1.5 

53 

0.6 

ND 

0,07 

1570 

3220 

ND 

0_1 

0.05 

ND 

0.26 

0.24 

0.016 

307 

ND 

ND 

ND 

7.27 

7.62 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

2 

0.2 

0.1 

0.01 

20 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1211146-01 

Mine Code: 41 Sample Date: 11/27/2012 3:45 PM 

Receipt Date: 12/312012 9:30 AM 

Sampler: Erik Petersen 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 2 of 23 

M - 31 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/em: 

Analysis 
Date/Time 

Analyst 
Initials 

12/14/2012 16:00 DWG 

12/14/2012 16:00 DWG 

1211412012 16:00 DWG 

12111 /2012 10:00 ISM 

121712012 20:00 ISM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

12/9/2012 14:00 TSM 

12/3/2012 17:00 TSM 

12/3/2012 17:00 TSM 

121712012 14:00 KSL 

12/512012 8:00 TSM 

12/312012 17:00 TSM 

12/4/2012 13:00 SPH 

12/1112012 19:04 PNM 

12/5/2012 18:45 PNM 

12111/2012 19:04 PNM 

12/5/2012 18:45 PNM 

12/1112012 19:04 PNM 

12/5/2012 18:45 PNM 

12/ll/2012 19:04 PNM 

12/11/2012 19:04 PNM 

12/1112012 19:04 PNM 

12/11/2012 19:04 PNM 

12/11 /2012 19:04 PNM 

12111/2012 19:04 PNM 

12/5/2012 18:45 PNM 

Analytical Method 

SM 1030 E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

6 ; 80 SOL;tl1 StratEI' 

jvk ilray LJT is4-1C7 

o01-2G2-729~1 ortCi~ 



Water Lab Analysis 

Certificate of Analysis 

·--r.H EMTECH-FORD 
LABORATORIES 

Name: Alton onJDevelopruenl,LLC 

Sample Site: '1-70 

Comments: 

Sample Type: Waler 

Field pH: 

Ffeld Flow g/Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

1olybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www,chemtechford com 

DOGM,rpt 

Sample 
Result 

ND 

ND 

ND 

226 

0.633 

0.584 

ND 

ND 

9.6 

0.04 

0.02 

274 

ND 

Minimum 
Reporting 

Limil 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

O.oI 

Lab Sample No.: 1211146-01 

Mine Code: 4J Sample Date:· 1112712012 3:45 PM 

Receipt Date: 12j312012 9:30AM 

Sampler: 'ErlkPetersen 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 3 of 23 

M -32 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

12/1112012 19:04 

12/5/2012 18:45 

12/5/2012 14:20 

12/11/2012 19:04 

12/11/2012 19:04 

12/5/2012 18:45 

12/1112012 19:04 

12/1112012 19:04 

12/1112012 19:04 

12/1112012 19:04 

12/5/2012 18:45 

12/11/2012 19:04 

12/1112012 19:04 

Analyst 
Initials 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245. I 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 South Straijer 

Murray, UT 84107 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-l 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Param eter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphoms, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

VJV';W ch:::::mlecr':!crd.conl 

OOGM.lpt 

Sample 
Result 

43.5 

-0.5 

ND 

745 

ND 

559 

ND 

611 

0.5 

34 

0.3 

ND 

0.05 

1460 

3020 

ND 

0.4 

0.05 

0.06 

0.05 

0.07 

0.020 

292 

ND 

ND 

ND 

6.98 

12.9 

Minimum 
R eporting 

Limit 

0.01 

0.01 

5.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

2 

0.2 

0.1 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1211146-03 

Mine Code: 41 Sample Date: li128/2012 10:30 AM 

Units 

meq/L 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 6 Qf 23 

M -33 

Receipt Date: 12/3/2012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 229 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

Analyst 
I nitials 

12114/2012 16:00 DWG 

12/14/2012 16:00 DWG 

1211412012 16:00 DWG 

12/1112012 10:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

12/912012 14:00 TSM 

12/6/2012 10:30 TSM 

12/6/2012 10:30 TSM 

121712012 14:00 KSL 

121512012 8:00 TSM 

12/3/2012 17:00 TSM 

12/4/2012 13:00 SPH 

12/11/2012 19:16 PNM 

121512012 18:57 PNM 

12111 /2012 19:16 PNM 

12/5/2012 18:57 PNM 

12111/2012 19:16 PNM 

12/512012 18:57 PNM 

1211112012 19:16 PNM 

12/1112012 19:16 PNM 

12/11/2012 19:16 PNM 

1211112012 19:16 PNM 

12/1112012 19:16 PNM 

12/ 11 /2012 19:16 PNM 

12/512012 18:57 PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

Flag 

01 00 ~;()uh ~)tr~Uel 

Murray UT 3':'~()7 

801M2G:2-72S~1 OfiiC0 



Water Lab Analysis 

Certificate of Analysis 

'HEMTECH-FORD 
LA BORA TOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

101ybdenum. Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

VVVvW ctlemlochford COin 

DOGM .rpt 

Sample 
Result 

ND 

ND 

0.0002 

316 

0.081 

0.121 

ND 

ND 

5.1 

0.03 

0.04 

46.2 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1211146-03 

Mine Code: 41 Sample Date: 11/28/2012 !0:30AM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 7 of 23 

M - 34 

Receipt Date: 12/3/2012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 229 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

12/1112012 19:16 

12/5/2012 18:57 

12/5/2012 14:20 

12/1112012 19:16 

12/11/2012 19: 16 

12/5/2012 18:57 

12/11/2012 19:16 

12111/2012 19:16 

12/1112012 19:16 

12/11/2012 19: 16 

12/5/2012 18:57 

12111/2012 19:16 

12/11/2012 19:16 

Analyst 
Initials 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Metllod Flag 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

61 00 South Str atler 

Murray, UT 84107 

001-262-7288ornce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LA AO RATO R IE S 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - C02 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (IDS) 

Total Suspended Solids (ISS) 

Metals 
Aluminum, Dissolved 

A1uminwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissol ved 

Iron, Dissolved 

Iron, Total 

'A",VW d1emicchford COl" 

DOGM.rpt 

Sample 
Result 

39.2 

2.8 

NO 

841 

NO 

623 

NO 

690 

NO 

24 

0.2 

NO 

0.Q2 

1190 

2640 

7 

NO 

NO 

0.05 

0.05 

0.07 

0.06 

0.030 

279 

NO 

NO 

NO 

0.24 

0.35 

Minimum 
Reporting 

Limit 

0.01 

0,01 

5.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

0.1 

0.1 

0.01 

10 

20 

4 

0.05 

0.05 

0,05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.Q2 

Lab Sample No.: 1211146-04 

Mine Code: 41 Sample Date: 11128/2012 lO:OOAM 

Units 

meq/L 

% 

l11eq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mwL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 8 of 23 

M - 35 

Receipt Date: 12/312012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Date/Time 

Analyst 
Initials 

12/14/2012 16:00 DWG 

12/1412012 16:00 DWG 

12/14/2012 16:00 

12/1112012 10:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

12/9/2012 14:00 TSM 

12/3/2012 17:00 TSM 

12/3/2012 17:00 TSM 

121712012 14:00 KSL 

12/5/2012 8:00 TSM 

12/3/2012 17:00 TSM 

12/4/2012 13: 00 SPH 

12/4/2012 14:00 RMC 

12/1112012 19:20 PNM 

12/512012 14:27 PNM 

12/11/2012 19:20 PNM 

12/5/2012 14:27 PNM 

12111/2012 19:20 PNM 

12/5/2012 14:27 PNM 

12/1112012 19:20 PNM 

12111/2012 19:20 PNM 

12/11/2012 19:20 PNM 

12111/2012 19:20 PNM 

12/1112012 19:20 PNM 

12/1112012 19:20 PNM 

12/5/2012 14:27 PNM 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320 B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

SM2540D 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

G ! 00 So:.lin St: aUG 

Murray UT 3'1-~O7 

001~262-72~}~1 Off~CD 



\/Vater Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
L ABORATORIES 

Name: Alton Coni Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

I[olybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www chemlechford com 

DOGM.rpt 

Sample 
Result 

ND 

ND 

ND 

309 

0.098 

0.090 

ND 

ND 

7.7 

0.08 

0.02 

43.2 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1211146-04 

Mine Code: 41 Sample Date: Il r28/29 12 lO:OOAM 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 9 of 23 

M -36 

Receipt Date: 1213/2012 9:30 AM 

Sampler: Erik Pe~ersen 

Site No.: 20S 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

12/11/2012 19:20 

12/5/2012 14:27 

12/5/2012 14:20 

12/1112012 19:20 

12/1112012 19:20 

12/5/2012 14:27 

12/11/2012 19:20 

12/11/2012 19:20 

12/11/2012 19:20 

12/1112012 19:20 

12/5/2012 14:27 

12/1112012 19:20 

12/11/2012 19:20 

Analyst 
Initials 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 South Straijer 

Murray. UT 84107 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-2 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions. Total 

Cation/Anion Balance 

Cations, Total 

Hardness Total as CaC03 

Inorganic 
Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity· CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity· Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissol ved 

iron, Total 

""/"MV chemlcchford com 

DOGMrpt 

Sample 
Result 

51.6 

1.1 

52.8 

2120 

ND 

724 

ND 

539 

ND 

594 

1.2 

134 

0.4 

ND 

0.05 

1730 

3610 

ND 

0.2 

0.05 

0.05 

0.14 

0.16 

0.028 

249 

ND 

ND 

ND 

7.47 

9.78 

Minimum 
Reporting 

Limit 

0.01 

0.01 

1 

5.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

2 

0.2 

0.1 

0.01 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1211146-05 

Mine Code: 41 Sample Date: 11/2812012 1:00PM 

Units 

meq/L 

% 

meq/L 

m 1. 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 10 of 23 

M - 37 

Receipt Date: 12/3/,2012 9:30AM 

Sampler: Erik Petersen 

Site No.: 230 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Date/Time 

Analyst 
Initials 

12114/2012 16:00 DWG 

12114/2012 16:00 DWG 

12/14/2012 16:00 DWG 

1211412012 16'00 DWG 

12/1112012 10:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

12/9/2012 14:00 TSM 

121712012 13:00 TSM 

121712012 13:00 TSM 

121712012 14:00 KSL 

12/5/2012 8:00 TSM 

12/3/2012 17:00 TSM 

12/4/2012 13:00 

12/1112012 19:24 PNM 

12/5/2012 19:09 PNM 

12111 /2012 19:24 PNM 

12/5/2012 19:09 PNM 

12/11/2012 19:24 PNM 

12/5/2012 19:09 PNM 

12/1112012 19:24 PNM 

12111 /2012 19:24 PNM 

12111/2012 19:24 PNM 

1211112012 19:24 PNM 

12/1112012 19:24 PNM 

12111/2012 19:24 PNM 

12/5/2012 19:09 PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2340B 

SM2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200. 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

j ' lllg 

rYIOO Soutt) Stratl er 

Murray Ul 84; 07 

80 1-162-72\:9 Otl'C0 



Water Lab Analysis 

Certificate of Analysis 

-:-HEMTECH-FORD 
LAB O RAT OR IE S 

Name: AJton Coal Development, LLC 

Sample Site: NLP-2 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Param eter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

1olybdenwn, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'w""I,VVV chem lech(ord com 

OOGM.rpt 

Sample 
Result 

ND 

ND 

ND 

364 

0.050 

0.059 

ND 

ND 

6.1 

0.03 

ND 

227 

ND 

Minimum 
Reporting 

Limii 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1211146-05 

Mine Code: 41 Sample Date: 1112812012 1:00 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 11 of 23 

M - 38 

Receipt Date: 121312012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 230 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

12111 /2012 19:24 

12/5/2012 19:09 

12/512012 14:20 

12111/2012 19:24 

12/ll/2012 19:24 

12/5/2012 19:09 

12/11/2012 19:24 

1211112012 19:24 

12/11/2012 19:24 

12/11/2012 19:24 

12/512012 19:09 

12/11/2012 19:24 

12111 /2012 19:24 

Analyst 
Initials 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

AnalylicaJ Metbod Flag 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

G 100 South Stratier 

Mun"ay UT 84' 07 

80 ! ~2G2~7 299 Offco 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Y-I03 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 

Anions, Iotal 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Iotal (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Iotal 

Phosphorus, Iotal as P 

Sulfate 

Iotal Dissolved Solids (IDS) 

Aluminum, Dissolved 

Aluminum, Iotal 

Arsenic, Dissolved 

Arsenic, Iotal 

Boron, Dissolved 

Boron, Iotal 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron , Iotal 

'N\V,;J c~")em l0Chfo; d com 

DOGM.rpt 

Sample 
Result 

55.3 

-2.2 

53.0 

ND 

939 

ND 

732 

ND 

770 

0.4 

8 

0.3 

0.1 

0.29 

1910 

3630 

ND 

2.1 

0.05 

0.07 

0.10 

0.12 

0.012 

328 

ND 

ND 

ND 

0.25 

20.3 

Minimum 
Reporting 

L imjl 

om 

om 

5.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

2 

0.2 

0.1 

0.05 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1211146-06 

Mine Code: 41 Sample Date: lI128/2012 6:00 PM 

Receipt Date: 12/3/2012 9:30 AM 

Sampler: Erik Petersen 

Units 

meqfL 

% 

meqfL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 23 

M - 39 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

Analyst 
Initials 

12/14/2012 16:00 DWG 

12/14/2012 16:00 DWG 

12/14/2012 16:00 

12/1112012 10:00 ISM 

121712012 20: 00 ISM 

121712012 20:00 ISM 

121712012 20:00 ISM 

121712012 20:00 ISM 

121712012 20:00 ISM 

12/9/2012 14:00 ISM 

12/3/2012 17:00 ISM 

12/3/2012 17:00 ISM 

121712012 14:00 KSL 

12/5/2012 8:00 ISM 

12/3/2012 17:00 ISM 

12/4/2012 13:00 

12111/2012 19:28 PNM 

12/5/2012 19:13 PNM 

12/1112012 19:28 PNM 

12/5/2012 19: 13 PNM 

12/1112012 19:28 PNM 

12/512012 19: 13 PNM 

12/1112012 19:28 PNM 

12/11/2012 19:28 PNM 

12/11 /2012 19:28 PNM 

12/11 /2012 19:28 PNM 

12/11/2012 19:28 PNM 

12/1112012 19:28 PNM 

12/5/2012 19: 13 PNM 

Analytical Method 

SM 1030 E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

G ~ 00 SC~ilh SZ(;i(l!el 

Murray UT 84'!G"l 

80 1 .26:2-7289 Office 



Water Lab Analysis 

Certificate of Analysis 

-CH EMTECH-FORD 
LABORATORIES 

Name: Alton COlli Developmenj, LL 

Sample Site: Y-103 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

,101ybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WNW chemlechford com 

DOGM.rpt 

Sample 
Result 

0.02 

ND 

0.0002 

427 

0.085 

0.217 

ND 

ND 

15.7 

0.04 

ND 

24.1 

ND 

Minimum 
Reporting 

Limi l 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0,01 

Lab Sample No.: 1211146-06 

Mine Code: 41 Sample Date: 1112812012 6:00PM 

Units 

mg/L 

mg/L 

mgIL 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

Page 13 of 23 

M -40 

Receipt Date: 12/312012 9:30 AM 

Sampler: Erik Petersen. 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

1211 1/2012 19:28 

12/5/2012 19:13 

12/5/2012 14:20 

12/1112012 19:28 

12/1112012 19:28 

12/5/2012 19: 13 

12/1112012 19:28 

12/1112012 19:28 

12/1112012 19:28 

12/1112012 19:28 

12/5/2012 19: 13 

12/1112012 19:28 

12/1112012 19:28 

Analyst 
Initials 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 South Stra~er 

Murmy. UT 84107 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORI E S 

Name: Alton Coal Development, LLC 

Sample Site: SP7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OR) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (IDS) 

Altuninum, Dissolved 

Alwninum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

W\'lW C~lemtechrord com 

DOGM.rpt 

Sample 

Result 

18.7 

-46 

6.9 

ND 

586 

ND 

443 

ND 

481 

ND 

II 

0.2 

ND 

0.04 

422 

ND 

0.1 

ND 

0.05 

ND 

0.07 

0.215 

56.4 

ND 

ND 

ND 

ND 

7.22 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.2 

1 

0.1 

0.1 

0.01 

5 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0,02 

0.D2 

Lab Sample No.: 1211146-07 

Mine Code: 41 Sample Date: 11/29/2012 10:30 AM 

Receipt Date: 12/312012 9:30 AM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

Page 14 of 23 

M -41 

Sampler: Erik Petersen 

Site No.: 307 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 
Date/Time Initials 

12117/2012 16:11 DWG 

12/17/2012 16: 11 DWG 

12/17/2012 16:11 DWG 

12/11/2012 10:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

1217120 12 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

12/9/2012 14:00 TSM 

12/3/2012 17:00 TSM 

12/3/2012 17:00 TSM 

121712012 14:00 KSL 

12/5/2012 8:00 TSM 

12/3/2012 17:00 TSM 

12/6/20 12 10:00 SPH 

12/11/2012 19:32 PNM 

12/5/2012 19: 17 PNM 

12/11/2012 19:32 PNM 

12/5/2012 19:17 PNM 

12/11/2012 19:32 PNM 

12/5/2012 19:17 PNM 

12/11/2012 19:32 PNM 

12/1112 012 19:32 PNM 

12/11/2012 19:32 PNM 

12/1112012 19:32 PNM 

12/11/2012 19:32 PNM 

12111/2012 19:32 PNM 

12/5/2012 19:17 PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320 B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

A-Ol 

A-OJ 

6:.cO Sout~l STI'(-lUel 

~Vil.H' !·DY UT 34107 

[~O :-2G~:-728~1 Cffic0 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LAB O RATORIES 

Name: hOD Coni Development, LLC 

Sample Site: SP7-J 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Metals 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

'lolybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www chemtechford com 

DOGM.rpt 

Sample 
Result 

ND 

ND 

ND 

46.8 

0.006 

0.185 

ND 

ND 

1.5 

ND 

0.02 

4.7 

ND 

Minimum 
Reporting 

Limif 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

O.oI 

Lab Sample No.: 1211146-07 

Mine Code: 41 Sample Date: 11129/2012 10:30 AM 

Receipt Date: J2I312012 9:30 AM 

Sampler: Erif ~ereISe!l 

Units 

mg/L 
mg/L 
mgIL 
mg/L 
mg/L 
mg/L 
mg/L 
mgIL 
mgIL 
mgIL 
mg/L 
mg/L 
mg/L 

Page 15 of 23 

M-42 

Site No.: 307 

Field Temp. Deg. C : 

Field Cond, umhoslcm: 

Analysis 
DatelTime 

12/1112012 19:32 

12/5/2012 19: 17 

12/5/2012 14:20 

12/1112012 19:32 

12/1112012 19:32 

12/5/2012 19:17 

12111/2012 19:32 

12/1112012 19:32 

12/1112012 19:32 

12/11/2012 19:32 

12/5/2012 19:17 

12/1112012 19:32 

12/1112012 19:32 

Analyst 
Initials 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 Soutr, StraUer 

Murray, UT B4107 

801·262·7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L A R ORA T OR IE S 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Tota! (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

'NV/W chern Lech{ord com 

DOGMrpt 

Sample 
Result 

7.5 

-1.5 

7.3 

ND 

372 

ND 

270 

ND 

305 

ND 

3 

0.2 

ND 

ND 

ND 

65 

412 

ND 

0.07 

ND 

ND 

ND 

ND 

0.227 

58.5 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

l.0 

LO 
1.0 

l.0 

1.0 

0.2 

0.1 

0.1 

5 

0.01 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1211146-08 

Mine Code: 41 Sample Date: 11I29/2012 11:00 AM 

Receipt Date: 12/312012 9:30 AM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mgiL 
mgfL 
mgiL 
mgiL 
mgiL 

mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 

mgiL 

mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 

mgiL 
mgiL 

mgiL 
mgiL 

mgiL 

Page 16 of 23 

M - 43 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

Analyst 
Initials 

12/14/2012 16:00 DWG 

12/14/2012 16:00 DWG 

DWG 

12/11/2012 10:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

12/912012 14:00 TSM 

12/3/2012 17:00 TSM 

12/3/2012 17:00 TSM 

121712012 14:00 KSL 

12/11 /2012 10:30 KSL 

12/5/2012 8:00 TSM 

12/3/2012 17:00 TSM 

12/6/2012 SPH 

12/1112012 19:35 PNM 

12/5/2012 19:21 PNM 

12111/2012 19:35 PNM 

12/5/2012 19:21 PNM 

12/1112012 19:35 PNM 

12/512012 19:21 PNM 

12/11 /2012 19:35 PNM 

12/1112012 19:35 PNM 

12/11/2012 19:35 PNM 

1211112012 19:35 PNM 

12111 /2012 19:35 PNM 

12/11 /2012 19:35 PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

6; CQ SCUt~1 S~ratc; 

MUlray UT 84-107 

SO 1-2();2-728~J Omec 



Water Lab Analysis 

Certificate of Analysis 

r"H EMTECH-FORD 
L ABORA TORIE S 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

fanganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'.j'l/l,'VW cnemlechforci.cam 

DOGM. rpt 

Sample 
Result 

0.15 

ND 

ND 

ND 

50.3 

0.005 

0.009 

ND 

ND 

1.6 

0.02 

ND 

5.0 

ND 

Minimum 
Reporting 

Lirni l 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1211146-08 

Mine Code: 41 Sample Date: U12912012 11 :00 AM 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 17 of 23 

M - 44 

Receipt Date: 121312012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

12/5/2012 19:21 

1211 112012 19:35 

12/5/2012 19:21 

12/5/2012 14:20 

12111/2012 19:35 

12111/2012 19:35 

12/5/2012 19:21 

1211 112012 19:35 

12/1112012 19:35 

12/11/2012 19:35 

12111/2012 19:35 

12/5/2012 19:21 

12111/2012 19:35 

12/1112012 19:35 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 South Stratier 

Murroy UT 34107 

801·202-72% Offce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LAROR ATOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at COUllty Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

P arameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

V'oI\VW chemlochfcrd.com 

DOGr"l.rpt 

Sample 
Result 

8.1 

-3.7 

7.5 

ND 

367 

ND 

266 

ND 

301 

ND 

4 

0.2 

ND 

ND 

ND 

95 

400 

ND 

ND 

ND 

ND 

ND 

0.05 

0.192 

56.9 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

10 

10 

10 

0.2 

0.1 

0.1 

6 

0.01 

1 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1211146-09 

Mine Code: 41 Sample Date: 11129/2012 3:00 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 18 of 23 

M -45 

Receipt Date: 121312012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

Analyst 
Initials 

12114/2012 16:00 DWG 

12/1412012 16:00 DWG 

12/14/2012 16:00 DWG 

12/ [l/2012 10:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

12/912012 14:00 TSM 

12/3/2012 17:00 TSM 

12/3/2012 17:00 TSM 

121712012 14:00 KSL 

12/11/20 12 10:30 KSL 

12/5/2012 8:00 TSM 

12/3/2012 17:00 TSM 

12/6/2012 10:00 

12/1112012 21:13 PNM 

12/1112012 21:13 PNM 

12/11/2012 19:39 PNM 

12/11/2012 21: 13 PNM 

12/11/2012 19:39 PNM 

12/1112012 21: 13 PNM 

12111 /2012 19:39 PNM 

12/[l/2012 19:39 PNM 

12/1112012 19:39 PNM 

12/1112012 19:39 PNM 

12/11/2012 19:39 PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500PBSE 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

QM-OI0, 
QM-4X 

G 1 Q(.' S~,~:...:tl) S:raUu 

Munny UT 841C7 

so 1-2G2·729~1 OfFce 



Water Lab Analysis 

Certificate of Analysis 

(""HEMTECH-FORD 
l. ABO R A T OR lf S 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenwn, Dissolved 

Nickel , Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

VN>/I,V chemlechforci.col1l 

DOGM.rpt 

Sample 
Result 

ND 

0.06 

0.02 

ND 

ND 

53.0 

ND 

0.007 

ND 

ND 

1.7 

ND 

ND 

6.3 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.Q2 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1211146-09 

Mine Code: 41 Sample Date: 11129/2012 3:00 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 19 of 23 

M - 46 

Receipt Date: 12/312012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Method Flag 

12111 /2012 19:39 PNM 

1211112012 21:13 PNM 

12/11/2012 19:39 PNM 

12/1112012 21:13 PNM 

12/5/2012 14:20 AKL 

12/1112012 19:39 PNM 

12/11/2012 19:39 PNM 

12/ 1112012 21:13 PNM 

12/ 1112012 19:39 PNM 

12/1112012 19:39 PNM 

12/11/2012 19:39 PNM 

12/ 11 /2012 19:39 PNM 

12111/2012 21:13 PNM 

12111/2012 19:39 PNM 

12111 /2012 19:39 PNM 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 QM-OIO, 
QM-4X 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

6100 Soulh S~latle( 

Murray UT 84107 

801-262-7298 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-tt 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Alwninum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmiwn, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

't.'\\'\V cl lemlechford .com 

DOGM.rpt 

Sample 
Result 

33.4 

2.0 

34.7 

ND 

491 

ND 

356 

ND 

403 

ND 

29 

0.2 

ND 

ND 

0.02 

1180 

2200 

ND 

0.1 

0.05 

ND 

0.07 

0.07 

0.026 

150 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0,01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

5 

0.01 

10 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1211146-10 

Mine Code: 41 Sample Date: 11129/2012 3:30 PM 

Units 

meq/L 

% 

meq/L 

mg/L 

mg/L 

mg/L 

mglL 

mgIL 

mg/L 

mg/L 

mg/L 

mglL 

mgIL 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

11lg/L 

mg/L 

Page 20 of 23 

M-47 

Receipt Date: 12/3/2012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Method Flag 

12114/2012 16:00 DWG 

12/14/2012 16:00 DWG 

12/1412012 16:00 DWG 

12/1112012 10:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

121712012 20:00 TSM 

12/9/2012 14:00 TSM 

12/312012 17:00 TSM 

12/3/2012 17:00 TSM 

121712012 14:00 KSL 

12/1112012 10:30 KSL 

12/5/2012 8:00 TSM 

12/3/2012 17:00 TSM 

12/612012 SPH 

12/1112012 19:51 PNM 

12/5/2012 19:25 PNM 

12111 /2012 19:51 PNM 

12/5/2012 19:25 PNM 

12/1112012 19:51 PNM 

12/5/2012 19:25 PNM 

12111 /2012 19:51 PNM 

12/1112012 19:51 PNM 

1211112012 19:51 PNM 

12111 /2012 19:51 PNM 

12/1112012 19:51 PNM 

12/11/2012 19:51 PNM 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM4500NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

o ~ 00 Scvtil ~)!laU€i 

Mu"ay UT 841 D7 

801 <?'02-7299 Off:en 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-ll 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercmy, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

langanese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

wWW ch~rnlcchfol·d com 

DOGM.rpt 

Sample 
Result 

0.16 

0.02 

ND 

ND 

298 

ND 

0.005 

ND 

ND 

6.5 

0.02 

ND 

59.0 

ND 

Minimnm 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1211146-10 

Mine Code: 41 Sample Date: 11129/2012 3:30 PM 

Units 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

Page 21 of 23 

M - 48 

Receipt Date: 12/312012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Metbod 

12/5/2012 19:25 PNM EPA 200.7 

12/1112012 19:51 PNM EPA 200.7 

12/5/2012 19:25 PNM EPA 200.7 

12/5/2012 14:20 AKL EPA 245.1 

12/1112012 19:51 PNM EPA 200.7 

1211112012 19:51 PNM EPA 200.7 

12/512012 19:25 PNM EPA 200.7 

1211112012 19:51 PNM EPA 200.7 

1211112012 19:5 1 PNM EPA 200.7 

1211112012 19:51 PNM EPA 200.7 

12/1112012 19:51 PNM EPA 200.7 

12/5/2012 19:25 PNM EPA 200.7 

1211112012 19:51 PNM EPA 200.7 

1211112012 19:51 PNM EPA 200.7 

Flag 

i\!1um::y, UT 84107 

80 \·2G2-7288 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Cal 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Chloride 

Oil & Grease (HEM) 

Sulfate 

Total Dissolved Solids (TDS) 

Boron, Dissolved 

Boron, Total 

CalciLUn, Dissolved 

Iron, Dissolved 

Iron, Total 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Seleniwn. Total 

Sodium, Dissolved 

wv:v.' chemLechfoi d,(;om 

DOGMrpt 

Sample 
R esult 

8.1 

2.0 

361 

ND 

261 

ND 

296 

4 

ND 

100 

ND 

ND 

63.2 

ND 

0.07 

59.8 

0.005 

0.006 

2.0 

ND 

ND 

7.2 

Minimnm 
Reporting 

Limit 

0.01 

1.0 

1.0 

1.0 

1.0 

1.0 

I 

5 

10 

0.05 

0.05 

0.2 

0.02 

0.02 

0.2 

0.005 

0.005 

0.5 

0.02 

0.02 

0.5 

Lab Sample No.: 1211146-11 

Mine Code: 41 Sample Date: 11129/2012 6:00 PM 

Units 

meqlL 

% 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 22 of 23 

M - 49 

Receipt Date: 12/312012 9:30 AM 

Sampler: Erik Petersen 

Site No.: 30 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

12/14/2012 16:00 

12/14/2012 16:00 

121712012 20:00 

121712012 20:00 

121712012 20:00 

121712012 20:00 

1217120 12 20:00 

121712012 13:00 

1211112012 10:30 

121712012 13:00 

12/6/2012 10:00 

12/11/2012 20:03 

12/1112012 21:16 

12/1112012 20:03 

12/ 1112012 20:03 

12/11 /2012 21:16 

1211112012 20:03 

12/11/2012 20:03 

12/1112012 21:16 

1211112012 20:03 

12/1112012 20:03 

1211112012 21:16 

12111 /20 12 20:03 

Analyst 
Initials 

DWG 

DWG 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

KSL 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

SM 1030E 

SM 1030E 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

EPA 300.0 

EPA 1664A 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

G: C'J South ~~traUer 

Murray ur ,<41C7 



Water Lab Analysis 

Certificate of Analysis 

r-HEMTECH-FORD 
LABORATO R IES 

Abbreviations 

ND ~ Not detected at the corresponding Minimum Reporting Limit. 
I mgIL ~ one milligram per liter or I mglKg ~ one milligram per kilogram ~ I part per million. 

I ugIL ~ one microgram per liter or I uglKg ~ one microgram per kilogram ~ I part per billion. 
I ngIL ~ one nanogram per liter or I ng/Kg ~ one nanogram per kilogram ~ I part per trillion. 

Flag Descriptions 

QM-4X ~ The spike recovery was outside ofQC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the spike 

concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits. 

QM-OIO ~ The MS recovery was outside acceptance limits but passed Duplicate Spike acceptance Limits. The batch was accepted based on the acceptability of 

the MSD as the batch Spike. 

A-OI ~ TIris sample exhibited some interference for alkalinity, but the exact source is unknown. The net effect was an inflation of the alkalinity result, which also 
skewed the cation/anion balance high. 

www chemlechtord com Page 23 of 23 

M -50 
DOGM.rpt 

6 100 South Strati er 

Murray. UT B4107 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L AB ORAT O RIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-l1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calciwn, Dissolved 

Cadmium, Dissolved 

Chromiwn, Dissolved 

Copper, Dissolved 

Iron, Dissol ved 

\/-IW"'/ cl!cmLechfcrd com 

DOGM rpt 

Sample 
Result 

39.5 

0.3 

39.8 

ND 

614 

ND 

445 

ND 

504 

ND 

35 

0.2 

ND 

ND 

0.02 

1370 

ND 

ND 

ND 

ND 

0.08 

0.07 

0.027 

182 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

om 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

6 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1301610-03 

Mine Code: 41 Sample Date: 212612013 6:50 PM 

Receipt Date: 3/1/2013 11:06AM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

Page 6 of 17 

M - 51 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/18/2013 8:00 

3/18/2013 8:00 

3/18/2013 8:00 

3/13/2013 17:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/5/2013 12:00 

3/2/2013 8:00 

3/2/2013 8:00 

3/2112013 14:00 

31712013 9:00 

3/5/2013 9:00 

3/2/2013 8:00 

3/4/2013 12:00 

3/5/2013 12:57 

3/8/2013 20:42 

3/5/2013 12:57 

3/8/2013 20:42 

3/5/2013 12:57 

3/8/2013 20:42 

3/5/2013 12:57 

3/5/2013 12:57 

3/5/2013 12:57 

3/5/2013 12:57 

3/5/2013 12:57 

3/5/2013 12:57 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

SPH 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flng 

APH 

9~)32 t~0:;tl 500 'VVest 

So"dy IJT 8·4070 

80 1~2G2-7289 Ofllco 



Water Lab Analysis 

Certificate of Analysis 

C"HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW·ll 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Param eter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

1anganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassimll, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'N"""I chemiBchrord com 

DOGrvl.rpt 

Sample 
Result 

0.06 

ND 

ND 

ND 

335 

ND 

0.011 

ND 

ND 

8.4 

0.02 

0.03 

67.4 

ND 

Minimum 
Reporting 

Lim it 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0,5 

0.01 

Lab Sample No.: 1301610-03 

Mine Code: 41 Sample Date: 212612013 6:50 PM 

Receipt Date: 3/1/2013 11:06 AM 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 7 of 17 

M - 52 

Sampler: Erik Petersen 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Annlysis 
DatelTime 

3/812013 20:42 

3/5/2013 12:57 

3/8/2013 20:42 

3/5/2013 9:45 

3/5/2013 12:57 

3/5/2013 12:57 

3/8/2013 20:42 

3/5/2013 12:57 

3/5/2013 12:57 

3/5/2013 12:57 

3/5/2013 12:57 

3/8/2013 20:42 

3/5/2013 12:57 

3/5/2013 12:57 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 QB-Ol 

EPA 200.7 

9632 South 500 West 

Sandy. UT 8·4070 

60 I n2G2-7290 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Roadside Ditch 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - C02 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Total Suspended Solids (TSS) 

Metals 
Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

.... /vvw cl1emtechiord (;01)) 

DOGrvlrpt 

Sample 
Result 

6.1 

-4.7 

5.6 

NO 

274 

NO 

198 

NO 

225 

NO 

7 

0.2 

0.2 

NO 

0.04 

68 

400 

9 

NO 

0.1 

NO 

NO 

0.06 

0.05 

0.036 

59.3 

NO 

NO 

NO 

NO 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

5 

0.01 

I 

20 

4 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1301610-06 

Mine Code: 41 Sample Date: 2/2712013 4:30 PM 

Receipt Date: 3/112013 11:06AM 

Units 

meq/L 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 17 

M -53 

Sampler: Erik Petersen 

Site No.: 242 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3118/2013 8:00 

3/18/2013 8:00 

3/18/2013 8:00 

3/ 13/2013 17:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/5/2013 12:00 

3/2/2013 8: 00 

312/2013 8:00 

312112013 14:00 

31712013 9:00 

3/5/2013 9:00 

3/2/2013 8:00 

3/4/2013 12:00 

31112013 16:30 

3/5/2013 13: 13 

3/8/2013 20:57 

3/5/2013 13: 13 

3/8/2013 20:57 

3/5/2013 13: 13 

3/8/2013 20:57 

3/5/2013 13: 13 

3/5/2013 13:13 

3/5/2013 13: 13 

3/5/2013 13: 13 

3/5/2013 13: 13 

3/5/2013 13: 13 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

SPH 

TSM 

TSM 

SPH 

1JH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Metbod 

SM 1030 E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA I 664A 

SM4500PB5E 

EPA 300.0 

SM2540 C 

SM2540D 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA2PO.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

S0:32 South sec W~St 
SAndy UT 84070 

801 -262-729':1 Office 



Water Lab Analysis 

Certificate of Analysis 

r-HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development. LLC 

Sample Site: Roadside Ditch 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

1anganese, Total 

Molybdenwn, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Selenitun, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'.V\W! cl'lcmlechiorci.com 

DOGM.rpt 

Sample 

Result 

0.12 

ND 

0.02 

ND 

25.6 

ND 

ND 

ND 

ND 

6.0 

ND 

0.Q3 

7.7 

ND 

M.inimnm 
Reporting 

Limit 

0.02 

0.Q2 

0.Q2 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

O.oI 

Lab Sample No.: 1301610-06 

Mine Code: 41 Sample Date: 2/2712013 4:30 PM 

Receipt Date: 3/1/2013 1l:06AM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 13 of 17 

M - 54 

Sampler: Erik Petersen 

Site No.: 242 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Dnte/Time 

3/8/2013 20:57 

3/5/2013 13: 13 

3/8/2013 20:57 

3/5/2013 9:45 

3/5/2013 13: 13 

3/5/2013 13: 13 

3/8/2013 20:57 

3/5/2013 13:13 

3/5/2013 13: 13 

3/5/2013 13: 13 

3/5/2013 13: 13 

3/8/2013 20:57 

3/5/2013 13:13 

3/5/2013 13: 13 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 QB-Ol 

EPA 200.7 

8632 South 500 'yVes: 

Sandy. UT 84070 

B01·262-729~ Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LARORATORIE5 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Anunonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Almninum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barimn, Dissolved 

Calcium, Dissolved 

CadrniLUn, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

1:VV./'-.-V ci'emlcchfcrc1 Gom 

DOGM.rpt 

Sample 
Result 

7.4 

-4.0 

6.9 

ND 

359 

1.0 

261 

ND 

297 

ND 

3 

0.2 

ND 

ND 

0.08 

72 

476 

ND 

1.4 

ND 

ND 

ND 

ND 

0.157 

56.1 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

L imit 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

5 

0.01 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1301610-08 

Mine Code: 41 Sample Date: 2/2712013 6:00 PM 

Receipt Date: 3/1/2013 11:06AM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

IllgIL 

mgIL 

IllgIL 

mgIL 

mgIL 

IllgIL 

mgIL 

mgIL 

IllgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 16 of 17 

M - 55 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Method Flag 

3118/2013 8: 00 

3118/2013 8:00 

3/18/2013 8:00 

3/ 13/2013 17:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/5/2013 12:00 

3/2/2013 8:00 

3/2/2013 8:00 

3/2112013 14:00 

31712013 9:00 

3/5/2013 9:00 

3/2/2013 8:00 

3/4/2013 12:00 

3/5/2013 13:21 

3/8/2013 21 :06 

3/5/2013 13:21 

3/8/2013 21:06 

3/5/2013 13:21 

3/8/2013 21:06 

3/5/2013 13:21 

3/5/2013 13:21 

3/5 /2013 13:21 

3/5/2013 13:21 

3/5/2013 13:21 

3/5/2013 13:21 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

SPH 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM 4500 PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9,,32 South .300 \,'Vest 

Sandy UT 84070 

801~2G:2~72r;~) OfflC0 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABORATORIES 

Lab Sample No.: 1301610-08 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at COWlty Road 

Comments: 

Mine Code: 41 Sample Date: 2/2712013 6:00 PM 

Receipt Date: 3/112013 1l:06AM 

Sampler: Erik Petersen 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

1anganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 
Result 

2.38 

ND 

ND 

ND 

46.4 

ND 

0.063 

ND 

ND 

1.7 

ND 

0.02 

5.3 

ND 

M.inimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

ND = Not detected at the corresponding Minimwn Reporting Limit. 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

I mgIL = one milligram per liter or I mg/Kg = one milligram per kilogram = 1 part per million. 
1 ugIL = one microgram per liter or 1 ug/Kg = one microgram per kilogram = I part per billion. 
I ngIL = one nanogram per liter or I ng/Kg = one nanogram per kilogram = I part per trillion. 

Flag Descriptions 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/8/2013 21:06 

3/5/2013 13:21 

3/8/2013 21:06 

3/5/2013 9:45 

3/5/2013 13 :21 

3/5/2013 13:21 

3/8/2013 21:06 

3/5/2013 13:21 

3/5/2013 13:21 

3/5/2013 13:21 

3/5/2013 13:21 

3/8/2013 21:06 

3/5/2013 13:21 

3/5/2013 13:21 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

QB-OI 

QB-OI = The method blank contains analyte at a concentration above the MRL; however, concentration is less than 10% of the sample resn!t, which is negligible 
according to method criteria. 

APR = The analysis was performed past the EPA recommended holding time . 

.... -J\'V·iJ.C!l::::mlechford com Page 17 of 17 9632 SDUti1 500 V~'est 

M - 56 
Sandy. UT 8~ 070 

DOGM.rpt 
80 j-2G2-729~, OffiCe 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATOR IES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Param eter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Anunonia as N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

'N\'A/ cl1emtcchford ,col'l'l 

DOGM.rpt 

Sample 
Result 

17.2 

1.4 

ND 

1050 

ND 

792 

ND 

860 

ND 

ND 

ND 

ND 

ND 

1.0 

ND 

1090 

ND 

39.1 

ND 

0.07 

0.13 

0.10 

0.028 

139 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

I 

0.1 

0.1 

0.1 

0.05 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1301611-01 

Mine Code: 41 Sample Date: 2/2812013 5:00 PM 

Receipt Date: 3/1/2013 1l:06AM 

Units 

meq/L 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

Page 2 of 21 

M - 57 

Sampler: Erik Petersen 

Site No.: 233 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/18/2013 8: 00 

3118/2013 8:00 

3/18/2013 8:00 

3/1312013 17:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/5/2013 12:00 

311 /2013 14:30 

3/112013 14:30 

311/2013 14:30 

3/1/2013 14:30 

3/5/2013 9:00 

3/2/2013 8:00 

3/6/2013 9:00 

3/5/2013 13:32 

3/8/2013 21:19 

3/5/2013 13:32 

3/8/2013 21: 19 

3/5/2013 13:32 

3/8/2013 21:19 

3/5/2013 13:32 

3/5/2013 13:32 

3/5/2013 13:32 

3/5/20 13 13:32 

3/5/2013 13:32 

3/5/2013 13:32 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030 E 

SM 1030 E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

8632 South 5GC VI/est 

Sandy. lJT 84070 

80 1·2G2-7289 or~o" 



Water Lab Analysis 

Certificate of Analysis 

'HEMTECH-FORD 
LA BOR ATOR IES 

Name: AJton Coal Development, LLC 

Sample Site: NLP-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

1anganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

SelenilUTI, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'NVNY chemtechiord.com 

DOGM rpl 

Sample 
Result 

86.0 

ND 

0.18 

ND 

117 

0.011 

4.22 

ND 

ND 

8.6 

0.04 

0.02 

21.1 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0,01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1301611-01 

Mine Code: 41 Sample Date: 2/2812013 5:00 PM 

Receipt Date: 3/1/2013 11:06AM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 3 of 21 

M - 58 

Sampler: Erik Petersen 

Site No.: 233 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/8/2013 21:19 

3/5/2013 13:32 

3/8/2013 21:19 

3/5/2013 9:45 

3/5/2013 13:32 

3/5/2013 13:32 

3/8/2013 21 : 19 

3/5/2013 13:32 

3/5/2013 13:32 

3/5/2013 13:32 

3/5/2013 13:32 

3/8/2013 21:19 

3/5/2013 13:32 

3/5/2013 13:32 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 QB-Ol 

EPA200.7 

9632 South 500 West 

Sandy. UT 8·1070 

801-262-7288 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L ABO R A T OR IE S 

Name: A1ton Coal Development, LLC 

Sample Site: NLP-4 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissol ved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

WV-/',!Lj cheml8chfCJrd,co:~, 

DOGM.rpt 

Sample 
Result 

30.8 

-4.0 

ND 

778 

ND 

593 

ND 

638 

ND 

14 

0.2 

ND 

ND 

0.32 

850 

1700 

ND 

14.4 

ND 

0.08 

0.07 

0.06 

0.021 

207 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

0.05 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1301611-02 

Mine Code: 41 Sample Date: 2/28/2013 5:30 PM 

Receipt Date: 3/1/2013 11 :06 AM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgfL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 4 of 21 

M - 59 

Site No.: 234 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

Analyst 
Initials Analytical Method Flag 

3/18/2013 8:00 

3/18/2013 8:00 

311812013 

3/13/2013 17:00 

3/4/2013 9: 00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/412013 9:00 

3/5/2013 12:00 

311 /2013 14:30 

3/1/2013 14:30 

3/1/2013 14:30 

3/1/2013 14:30 

3/512013 9:00 

3/2/2013 8:00 

3/6/2013 9:00 

3/5/2013 13:36 

3/8/2013 21:26 

3/5/2013 13:36 

3/8/2013 21:26 

3/5/2013 13:36 

3/8/2013 21 :26 

3/5/2013 13:36 

3/5/2013 13:36 

3/5/2013 13:36 

3/5/2013 13:36 

3/5/2013 13:36 

3/5/2013 13:36 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SG3~~ S;::;uth sec \Ncs: 

Sandy. UT 84070 

&0 1-232-728':1 O~fic0 



Water Lab Analysis 

Certificate of Analysis 

rH EMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-4 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

1anganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

V' .. N1VV chemlechford com 

DOGM.rpt 

Sample 
Result 

46.6 

ND 

0.D7 

ND 

201 

0.067 

1.08 

ND 

ND 

5.5 

0.02 

0.06 

33.2 

ND 

Minimum 
Reporting 

Limit 

0.Q2 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1301611-02 

Mine Code: 41 Sample Date: 2/2812013 5:30 PM 

Receipt Date: 3/112013 11 :06 AM 

Units 

mgIL 

mgfL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 5 of 21 

M - 60 

Sampler: Erik Petersen 

Site No.: 234 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

3/8/2013 21:26 

3/5/2013 13 :36 

3/8/2013 21:26 

3/5/2013 9:45 

3/5/2013 13:36 

3/5/2013 13:36 

3/8/2013 21 :26 

3/5/2013 13:36 

3/5/2013 13:36 

3/5/2013 13:36 

3/5/2013 13:36 

3/8/2013 21 :26 

3/5/2013 13:36 

3/5/2013 13:36 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 QB-01 

EPA 200.7 

9632 South GOO Vvest 

Sandy .. UT tHOTO 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: A1ton Coal Development, LLC 

Sample Site: NLP-5 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphoms, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

AluminU1l1, Dissolved 

AIU1l1inU1l1, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

BariU1l1, Dissolved 

CalciU1l1, Dissol ved 

CadmiU1l1, Dissolved 

ChromiU1l1, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Wlt',;\y cl"1smlechford com 

DOGM.rpt 

Sample 
Result 

29.4 

-5.6 

26.3 

ND 

613 

ND 

456 

ND 

503 

ND 

17 

0.2 

ND 

ND 

0.65 

910 

ND 

8.1 

ND 

0.06 

0.07 

0.05 

0.022 

203 

ND 

ND 

ND 

ND 

Minimum 
Reportiug 

Limit 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

0.05 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0,005 

0,2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1301611-03 

Mine Code: 41 Sample Date: 2/2812013 4:30 PM 

Receipt Date: 3/112013 1l:06AM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg!L 

mgIL 

mgIL 

mglL 

mgIL 

Page 6 of 21 

M -61 

Sampler: Erik Petersen 

Site No.: 235 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/18/2013 8:00 

3/18/2013 8:00 

3/18/2013 8:00 

3/13/2013 17:00 

3/412013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/512013 12:00 

3/1/2013 14:30 

3/1/2013 14:30 

3/1/2013 14:30 

3/1 /2013 14:30 

3/5/2013 9:00 

3/2/2013 8:00 

3/6/2013 9:00 

3/512013 13:48 

3/8/2013 21:30 

3/5/2013 13:48 

3/8/2013 21:30 

3/5/2013 13:48 

3/8/2013 21:30 

3/5/2013 13:48 

3/5/2013 13:48 

3/5/2013 13:48 

3/5/2013 13:48 

3/512013 13:48 

3/5/2013 13:48 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 ~>~:.:t>1 500 V\'es: 

Sa:1dy, I;T 34 C70 

o01-:?'G2-72S'00fret} 



Water Lab Analysis 

Certificate of Analysis 

I'""H EMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-5 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

ianganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodiwn, Dissolved 

Zinc, Dissolved 

"'~,jw ... v .chcmlechford com 

DOGM.rpt 

Sample 
Result 

24.6 

ND 

0.05 

ND 

180 

ND 

1.39 

ND 

ND 

4.1 

0.04 

0.03 

29.0 

ND 

Minimnm 
Reporting 

Limit 

0.02 

0.02 

0.D2 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1301611-03 

Mine Code: 41 Sample Date: 212812013 4:30 PM 

Receipt Date: 3/1/2013 11 :06 AM 

Units 

mg/L 

mg/L 

mgIL 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

Page 7 of 21 

M -62 

Sampler: Erik Petersen 

Site No.: 235 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/8/2013 21 :30 

3/5/2013 13:48 

3/8/2013 21 :30 

3/5/2013 9:45 

3/5/2013 13:48 

3/5/2013 13:48 

3/8/2013 21:30 

3/5/2013 13:48 

3/5/2013 13:48 

3/5/2013 13:48 

3/5/2013 13:48 

3/8/2013 21:30 

3/5/2013 13:48 

3/5/2013 13:48 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 8~070 

80-[-262-72D9 omCl~ 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABO R AT O R IE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-6 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OR) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite asN 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

'N'.'/I,V ci1cm locr:urd.c:CI11 

DOGM.rpt 

Sample 
Result 

41.5 

-0.4 

ND 

743 

ND 

561 

ND 

609 

0.3 

8 

0.2 

ND 

ND 

0.06 

1400 

2380 

ND 

0.8 

0.05 

0.05 

0.09 

0,06 

0.022 

359 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

.Limit 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

0.01 

10 

0.05 

0.05 

0.05 

0.05 

0,05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1301611-04 

Mine Code: 41 Sample Date: 2/2812013 3:45 PM 

Receipt Date: 3/1/2013 11:06AM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 8 of 21 

M - 63 

Sampler: Erik Petersen 

Site No.: 236 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

3/18/2013 8: 00 

311812013 8:00 

3118/2013 8:00 

3113/2013 17:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/20 13 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/5/2013 12:00 

3/1/2013 14:30 

3/1/2013 14:30 

3/1/2013 14:30 

3/1/2013 14:30 

3/5/2013 9:00 

3/2/2013 8:00 

3/6/2013 9:00 

3/5/2013 14:00 

3/8/2013 21:42 

3/5/2013 14:00 

3/8/2013 21:42 

3/5/2013 14:00 

3/8/2013 21:42 

3/5/2013 14:00 

3/5/2013 14:00 

3/5/2013 14:00 

3/5/2013 14:00 

3/5/2013 14:00 

3/5/2013 14:00 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 South 580 VVdst 

Snndy UT H4070 

601 -262-728~1 Omen 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-6 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

!anganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

... ~A'IV.,' ct1emLcchforci COIll 

DOGM.rpt 

Sample 
Result 

21.5 

ND 

0.02 

ND 

270 

0.211 

0.484 

ND 

ND 

5.8 

0.04 

0.04 

21.7 

ND 

Minimum 
Reporting 

L imit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1301611-04 

Mine Code: 41 Sample Date: 2/2812013 3:45 PM 

Receipt Date: 3/1/2013 11:06AM 

Sampler: Erik Petersen 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 9 of 21 

M - 64 

Site No.: 236 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

3/812013 21:42 

3/5/2013 14:00 

3/8/2013 21:42 

3/5/2013 9:45 

3/5/2013 14:00 

3/5/2013 14:00 

3/8/2013 21:42 

3/5/2013 14:00 

3/5/2013 14:00 

3/5 /2013 14:00 

3/5/2013 14:00 

3/8/2013 21:42 

3/5/2013 14:00 

3/5/2013 14:00 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 \Nes t 

Sandy. LJT 8~ 070 

80 '1-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminwn, Dissolved 

Aluminwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calciwn, Dissolved 

Cadmiwn, Dissolved 

Chromiwn, Dissolved 

Copper, Dissolved 

Iron, Dissol ved 

'w\. .. ..rw C~l(;mled':!crc1.c('m 

DOGM rpt 

Sample 

Result 

lS .3 

23 

NO 

90S 

NO 

669 

NO 

742 

NO 

NO 

NO 

NO 

NO 

2.6 

21 

NO 

3S.S 

NO 

0.08 

0.12 

0. 11 

0.023 

7S .0 

NO 

NO 

NO 

NO 

Minimum 

Reporting 

Limit 

0.01 

0,0] 

S.O 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.1 

O.OS 

100 

O.OS 

O.OS 

O.OS 

O.OS 

O.OS 

O.OS 

O.OOS 

0.2 

O.OOS 

O.OOS 

O.OOS 

0.02 

Lab Sample No.: 1301611-05 

Mine Code: 41 Sample Date: 2/2812013 2:45 PM 

Receipt Date: 3/112013 1l:06AM 

Sampler: Erik Petersen 

UnHs 

meqfL 

% 

meqfL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 10 of 21 

M - 65 

Site No.: 237 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

DatelTime 

3/18/2013 8:00 

3/18/2013 8:00 

311812013 

3/13/2013 17:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

31S12013 12:00 

31112013 14:30 

3/1/2013 14:30 

3/112013 14:30 

3/1/2013 14:30 

31S12013 9:00 

3/112013 14:30 

3/6/2013 9:00 

31S12013 14:04 

3/8/2013 18:IS 

31S12013 14:04 

3/8/2013 18:1S 

31S12013 14:04 

3/812013 18:1S 

31S12013 14:04 

31S12013 14:04 

31S12013 14:04 

31S12013 14:04 

31S12013 14:04 

31S12013 14:04 

Analyst 

Initials 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030 E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4S00 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM4S00PBSE 

EPA 300.0 

SM2S40C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

A-OI 

QM-ll 

'2332 SC:"lth 5eC \)\';3St 

Snndy, UT S4070 

[sO 1"2G2"729~ OHio: 



Water Lab Analysis 

Certificate of Analysis 

r-HEMTECH-FORD 
LABORATO R IES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Ianganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

""I\'/\Y chemLochford com 

DOGM.rpl 

Sample 
Result 

37.5 

ND 

0.32 

ND 

178 

0.129 

7.72 

ND 

ND 

3.3 

0.02 

ND 

139 

ND 

Miuimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1301611-05 

Mine Code: 41 Sample Date: 2/2812013 2:45 PM 

Receipt Date: 3/112013 1l:06AM 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgiL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 11 of 21 

M - 66 

Sampler: Erik Petersen 

Site No.: 237 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/8/2013 18: 15 

3/5/2013 14:04 

3/19/2013 21:54 

3/5/2013 9:45 

3/5/2013 14:04 

3/5/2013 14:04 

3/8/2013 18: 15 

3/5/2013 14:04 

3/5/2013 14:04 

3/5/2013 14:04 

3/5/2013 14:04 

3/8/2013 18:15 

3/5/2013 14:04 

3/5/2013 14:04 

Analyst 
Initials 

PNM 

PNM 

AWL 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 SL-Ol 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 QM-ll 

EPA 200.7 

EPA 200.7 

9632 South 50C \fVest 

Sr1"dy, UT 8·1070 

B01A262-729';.IOffice 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-8 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Almninmn, Dissolved 

Almninmn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barimn, Dissolved 

Calcimn, Dissolved 

Cadrnimn, Dissolved 

Chromimn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

'0'\'\'11..'1 ch8mlechford com 

DOGfvl.rpt 

Sample 
Result 

139 

-1.8 

134 

ND 

1020 

ND 

808 

ND 

840 

0.8 

1000 

0.2 

ND 

ND 

0.10 

4510 

9250 

ND 

0.3 

0.06 

0.06 

0.25 

0.24 

0.017 

508 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limi t 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

100 

0.1 

0.1 

0.1 

0.01 

100 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1301611-06 

Mine Code: 41 Sample Date: 2/2812013 1:30 PM 

Receipt Date: 31112013 1l:06AM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 21 

M - 67 

Sampler: Erik Petersen 

Site No.: 238 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

Analyst 
Initials Analytical Method Flag 

3/1 8/2013 8:00 

3/ 18/2013 8:00 

3/18/2013 8:00 

3/ 13/2013 17:00 

3/412013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/512013 12:00 

3/1/2013 14:30 

31112013 14:30 

3/112013 14:30 

3/1 /2013 14:30 

3/512013 9:00 

3/2/2013 8:00 

3/6/2013 9:00 

3/5/2013 14:08 

3/8/2013 18:23 

3/5/2013 14:08 

3/8/2013 18:23 

3/5/2013 14:08 

3/8/2013 18:23 

3/5/2013 14:08 

3/5/2013 14:08 

3/5/2013 14:08 

3/5/2013 14:08 

3/512013 14:08 

3/5/2013 14:08 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

SM 1030E 

SM 1030 E 

SM 1030 E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

QM-ll 

82,32 S;)~It!l 50C Vvest 

Sandy. UT ~H(FO 

80 1 <::62~ 72S~i Offen 



Water Lab Analysis 

Certificate of Analysis 

rH EMTECH-FORD 
LABORATORIES 

Name: Alton CoaJDevelopment,LLC 

Sample Site; NLP-8 

Comments: 

Sample Type: Water 

~/eld pH: 

Field Flow glMln.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

1anganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www chemlechfO(ct com 

DOGM.rpt 

Sample 
ResuJt 

10.6 

ND 

ND 

ND 

1010 

2.09 

2.22 

ND 

0.01 

16.3 

0.03 

0.04 

572 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1301611-06 

Mine Code: 4J Sample Date: 2128/2013 1:30 PM 

Receipt Date: 3/)/2013 11:06 AM 

Sampler: Erik PeteISen 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 13 of 21 

M -68 

Site No.: 238 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

3/8/2013 18:23 

3/5/2013 14:08 

3/8/2013 18:23 

3/5/2013 9:45 

3/5/2013 14:08 

3/5/2013 14:08 

3/8/2013 18:23 

3/5/2013 14:08 

3/5/2013 14:08 

3/512013 14:08 

3/5/2013 14:08 

3/8/2013 18:23 

3/5/2013 14:08 

3/5/2013 14:08 

Analyst 
Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 QM-ll 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-9 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Alluninum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barilun, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

\11\'1/'\-/ Cllemlcchiord .com 

DOC;fv1.rpt 

Sample 
Result 

72.4 
-1.8 

69.8 

ND 

536 

ND 

391 

ND 

440 

ND 

360 

0.5 

1.7 

0.20 

2570 

4990 

ND 

0.7 

0.05 

0.05 

0.20 

0.21 

0.014 

259 

ND 

ND 

ND 

ND 

2.34 

Minimum 
R eporting 

Limi t 

0.01 

0.01 

5.0 

1.0 

1.0 

l.0 

1.0 

1.0 

0.2 

10 

0.1 

0.1 

0.03 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.Q2 

0.02 

Lab Sample No.: 1301611-07 

Mine Code: 41 Sample Date: 212612013 1:00 PM 

Receipt Date: 3/1/2013 11:06AM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meqIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 14 of 21 

M - 69 

Site No.: 239 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/18/2013 8:00 

3/18/2013 8:00 

3118/2013 8:00 

3/13/2013 17:00 

3/4/2013 9:00 

3/412013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/4/2013 9:00 

3/5/2013 12:00 

3/2/2013 8:00 

3/2/2013 8:00 

3/2112013 14:00 

3/512013 9:00 

3/2/2013 8:00 

3/4/2013 

3/5/2013 14:16 

3/8/2013 18:30 

3/5/2013 14:16 

3/8/2013 18:30 

3/5/2013 14:16 

3/8/2013 18:30 

3/5/2013 14:16 

3/5/2013 14:16 

3/5/2013 14:16 

3/5/2013 14: 16 

3/5/2013 14:16 

3/5/20\3 14:16 

3/8/2013 18:30 

Analyst 
Initials 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

8M 1030E 

8M 1030E 

8M 1030E 

8M2310B 

SM2320B 

SM2320B 

SM 2320 B 

8M2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

APH 

QM-ll 

96:~2 Souu 1 SOC V\'&Sl 

Sandy, UT 8<1070 

001<26:2-7299 Office 



Water Lab Analysis 

Certificate of Analys is 

r-HEMTECH-FORD 
LA BORATOR IES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-9 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

1olybdenum, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

... '-IV .. I\Y cherntecl:ford com 

o OGI'v1.rpt 

Sample 
Result 

ND 

ND 

ND 

474 

0.037 

0.056 

ND 

ND 

7.7 

0.05 

0.06 

407 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.Q2 

0.5 

0.01 

Lab Sample No.: 1301611-07 

Mine Code: 41 Sample Date: 2/2612013 1:00 PM 

Receipt Date: 3/1/2013 11:06 AM 

Units 

mgIL 

mgfL 

mgIL 

mgIL 

mgfL 

mgfL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgfL 

Page 15 of 21 

M -70 

Sampler: Erik Petersen 

Site No.: 239 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

3/5/2013 14: 16 

3/19/2013 21:54 

3/5/2013 9:45 

3/5/2013 14: 16 

3/5/2013 14:16 

3/8/20 13 18:30 

3/5/2013 14:16 

3/5/2013 14:16 

3/5/2013 14:16 

3/5/2013 14:16 

3/8/2013 18:30 

3/5/2013 14:16 

3/5/2013 14: 16 

Analyst 
Initials 

PNM 

AWL 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 SL-Ol 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 QM-ll 

EPA 200.7 

EPA 200.7 

9632 South 500 Vvest 

Sandy UT 8~070 

SO 1-262-7299 Of~ce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LF.flORA T OR I ES 

Lab Sample No.: 1301611-10 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 2/28/2013 10:45 AM 

Receipt Date: 3/1/2013 11:06AM Sample Site: Pond Spring 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenulll, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 
Result 

0.02 

ND 

ND 

ND 

246 

ND 

ND 

ND 

ND 

16.3 

0.03 

0.04 

66.4 

ND 

Minimum 
Reporting 

Limjl 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

ND ~ Not detected at the corresponding Minimwn Reporting Limit. 

Units 

rngIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

I mgIL ~ one milligram per liter or 1 mglKg ~ one milligram per kilogram ~ 1 prul per million. 
I ugIL ~ one microgrrun per liter or I ugIKg ~ one microgram per kilogram ~ 1 part per billion. 
I ngIL ~ one nanogrrun per liter or 1 IlglKg ~ one nanogram per kilogram ~ I pan per trillion. 

Flag Descriptions 

Sampler: Erik Petersen 

Site No.: 208 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

3/8/2013 18:45 

3/5/2013 12: 06 

3119/2013 21:54 

3/5/2013 9:45 

3/5/2013 12:06 

3/5/2013 12:06 

3/812013 18:45 

3/5/2013 12:06 

3/5/2013 12:06 

3/5/2013 12:06 

3/5/2013 12:06 

3/812013 18:45 

3/5/2013 12:06 

3/5/2013 12: 06 

Analyst 
Initials 

PNM 

PNM 

AWL 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245. 1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SL·OI ~ Analysis performed by American West Analytical Labs, 463 W. 3600 S., Salt Lake City, UT 84115. 

QM·11 ~ The Laboratory Control Sample recovery was outside acceptance limits. The analytical batch was accepted based on the recovery of the Method Spike. 

QB·OI ~ The metbod blank contains analyte at a concentration above the MRL; however, concentration is less than 10% oftlJe sample result, which is negligible 
according to method clitelia. 

APH ~ The analysis was performed past the EPA recoD11llended holding time. 

A·OI ~ The cation/anion balance is high. All analyses were re·run, and the original values were confinned. The sediment composition may have affected some 
analyses, panicularJy metals. 

WVV,,'j ctlBmtcGh:'ord.Ct').Jn Page 21 of 21 

Flag 

SL·01 

QM-ll 

M·71 
Sandy. UT 8t~ 070 

DOGM.rpt 
30 1-2G2·729~J Office 



Water Lab Analysis 

Certificate of Analysis 

'HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Cations, Total 

Total as CaC03 

..... cidity 

Jkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Anunonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Alumliuun, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

BarilUTI, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

~opper, Dissolved 

~ron, Dissolved 

Iron, Total 

t,,\",'NJ chem lochforci com 

DOGMrpt 

Sample 
Result 

31.9 

-0.4 

31.6 

ND 

606 

ND 

446 

ND 

497 

ND 

18 

ND 

ND 

ND 

1030 

2040 

ND 

0.09 

ND 

0.05 

0.07 

0.07 

0.036 

229 

ND 

ND 

ND 

ND 

0.54 

Minimum 
Reporting 

Limit 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.05 

20 

20 

0.05 

0.05 

0.05 

0,05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1302090-03 

Mine Code: 41 Sample Date: 3/16/2013 5:30 PM 

Receipt Date: 3118/2013 12:02 PM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meqIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 6 of 7 

M - 72 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

4/19/2013 7:45 

4119/2013 7:45 

4/ 19/2013 7:45 

3126/2013 10: 00 

3/23/2013 10:30 

3/23/2013 10:30 

3/2312013 10:30 

3/23/2013 10:30 

3/23/2013 10:30 

3/2112013 9:00 

3/23/2013 12:00 

3/23/2013 12:00 

3/2112013 14:00 

3126/2013 14:48 

3122/2013 19:00 

3/2112013 0:00 

4/6/2013 11: 07 

4/16/2013 0:20 

4/6/2013 11 :07 

4/16/2013 0:20 

4/6/2013 11: 07 

4/16/2013 0:20 

4/6/2013 11:07 

4/6/2013 11:07 

4/6/2013 11:07 

4/6/2013 11: 07 

4/6/2013 11: 07 

4/6/2013 11 :07 

4/16/2013 0:20 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

AWL 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E SL-Ol 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy, UT 84070 

&0'1-2G2-7289 Omen 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABO RATOR I ES 

Lab Sample No.: 1302090-03 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 3/16/2013 5:30 PM 

Receipt Date: 3/1812013 12:02 PM Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenwn, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 
Result 

ND 

ND 

ND 

227 

ND 

0.081 

ND 

ND 

6.5 

0.03 

0.03 

31.1 

ND 

Minimum 
Reporting 

Limit 

0,02 

0.02 

0.0002 

0.2 

0,005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

ND ~ Not detected at the corresponding Minimnrn Reporting Limit. 

Units 

mg!L 

mg!L 

mg!L 

mg!L 

mgIL 

mgIL 

mg!L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg!L 

I mgIL ~ one milligram per liter or ! mgIKg ~ one milligram per kilogram ~ ! part per million. 
I ng/L ~ one microgram per liter or ! uglKg ~ one microgram per kilogram ~ I part per billion. 
I ngIL ~ one nanogram per liter or ! nglKg ~ one nanogram per kilogram ~ I part per trillion. 

Flag Descriptions 

Sampler: Erik Petersen 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Date/Time 

4/6/2013 11 :07 

4/1612013 0:20 

4/26/2013 11:44 

4/6/2013 11 :07 

4/6/2013 11: 07 

4/16/2013 0:20 

4/6/2013 11: 07 

4/6/2013 11:07 

4/6/2013 11:07 

4/6/2013 11:07 

4116/2013 0:20 

4/612013 11:07 

4/6/2013 11:07 

Analyst 
Initials 

PNM 

PNM 

AWL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

APH, SL-Ol 

SL-O! ~ Analysis performed by American West Analytical Labs, 463 W. 3600 S., Salt Lake City, UT 84115. 

APR ~ The analysis was performed past the EPA recommended holding time. 

A-O! ~ The balance is higher than normal. All cations and anions were re-run; the reported values have been reviewed and verified 

Page 7 of 7 
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Sandy, IJT 8-1070 

S01"2G2-72S~ OGier) 



Water Lab Analysis 

Certificate of Analys is 

rHEMTECH-FORD 
L ABO R A T OR IE S 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

<\cidity 

Jkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

-:hromium, Dissolved 

~opper, Dissolved 

Iron, Dissol ved 

V'NohV chemlech(orC1.co lT1 

DOGM rpt 

Sample 
Result 

7.7 

-4.1 

ND 

354 

ND 

256 

ND 

290 

ND 

4 

0.2 

ND 

ND 

ND 

84 

384 

ND 

0.5 

ND 

ND 

ND 

ND 

0.171 

50.8 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

imj t 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

5 

0.05 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1302099-07 

Mine Code: 41 Sample Date: 311612013 4:45 PM 

Receipt Date: 3/1812013 12:02 PM 

Sampler: Erik Petersen 

UnHs 

meq/L 

% 

meqIL 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgfL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

mgIL 
mgIL 
mgfL 
mgIL 
mgIL 
mgfL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
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Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

4/19/2013 7:45 

4/19/2013 7:45 

4/19/2013 7:45 

3/26/2013 10:00 

3/23/2013 10:30 

3/23/2013 10:30 

3/23/2013 10:30 

3/23/2013 10:30 

3/23/2013 10:30 

3/21/2013 9:00 

3/23/2013 12:00 

3/23/2013 12:00 

3/2112013 14:00 

4/4/2013 11:00 

3/22/2013 14:52 

3/23/2013 12:00 

3/2112013 17:00 

4/6/2013 13:25 

4110/2013 1:34 

4/6/2013 13:25 

4/10/2013 1:34 

4/6/2013 13:25 

4110/2013 1:34 

4/6/2013 13:25 

4/6/2013 13:25 

4/6/2013 13:25 

4/6/2013 13:25 

4/6/2013 13:25 

4/6/2013 13:25 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

SPH 

AWL 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SL-OI 

9632 SQuth !)OD VVest 

Sandy. UT 84O'iO 

801~262·7299 Off~C0 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

MerclU)', Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

IUI,V\Y ct1cm Lcchford com 

DOGM.rpt 

Sample 
Result 

0,64 

ND 

ND 

ND 

51.2 

ND 

0.024 

ND 

ND 

1.9 

ND 

0.03 

6.1 

ND 

Minimum 
Reporting 

Limit 

0.02 

0,02 

0,02 

0.0002 

0,2 

0,005 

0.005 

0.01 

0.005 

0,5 

0.02 

0.02 

0.5 

0,01 

Lab Sample No.: 1302099-07 

Mine Code: 41 Sample Date: 31J612013 4:4~ PM 

Receipt Date: 311812013 12:02'PM 

Sampler: Erik Petersen 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
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Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

4/1012013 1:34 

4/6/2013 13:25 

4/10/2013 1:34 

5/8/2013 10:34 

4/6/2013 13:25 

4/6/2013 13:25 

4/10/2013 1:34 

4/6/2013 13:25 

4/6/2013 13:25 

4/6/2013 13:25 

4/6/2013 13:25 

4110/2013 1:34 

4/6/2013 13:25 

4/6/2013 13:25 

Analyst 
Initials 

PNM 

PNM 

PNM 

AWL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

EPA 200,7 

EPA 200,7 

EPA 200,7 

EPA 245.1 APH, SL-OI 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200,7 

EPA 200,7 

9632 South 500 VVest 

3"ndy UT 84070 

80 1·2G2·7299 Oifico 



Water Lab Analysis 

Certificate of Analys is 

rHEMTECH-FORD 
LAB O RATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation! Anion Balance 

<l..cidity 

Jkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninum, Dissolved 

Alwninwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Baritu11, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

-:hromium, Dissolved 

-'::opper, Dissolved 

Iron, Dissolved 

'Nv·,1w.cI1 emlechf":;,rd.cOll1 

DOGM rpt 

Sample 
Result 

8.2 

-5.2 

7.4 

ND 

356 

ND 

257 

ND 

292 

ND 

5 

0.2 

ND 

ND 

ND 

105 

ND 

0.3 

ND 

ND 

ND 

ND 

0.156 

52.4 

ND 

ND 

ND 

ND 

Miuimum 
Reporting 

Lintil 

om 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

5 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1302099-08 

Mine Code: 41 Sample Date: 3/1612013 6:00 PM 

Receipt Date: 3/1812013 12:02 PM 

Sampler: Erik Petersen 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 
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Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Date/Time 

4/19/2013 7:45 

4/19/2013 7:45 

411912013 7:45 

3/26/2013 10:00 

3/23/2013 10:30 

3/2312013 10:30 

3/2312013 10:30 

3/23/2013 10:30 

3/23/2013 10:30 

3/2112013 9:00 

3/23/2013 12:00 

3/23/2013 12:00 

3/2112013 14:00 

4/4/2013 11 :00 

3/22/2013 14:52 

3/23/2013 12:00 

4/6/2013 13:29 

4/10/2013 1:37 

4/6/2013 13:29 

4110/2013 1:37 

4/6/2013 13:29 

4/10/2013 1:37 

4/6/2013 13:29 

4/6/2013 13:29 

4/6/2013 13:29 

4/6/2013 13:29 

4/6/2013 13:29 

4/6/2013 13:29 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

SPH 

AWL 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM 2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200. 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SL-Ol 

9632 South 500 Wes~ 

3andy. lOT 8~O70 

801-262-7298 orrico 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L A BORATORIES 

Lab Sample No.: 1302099-08 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 3/1612013 6:00 PM 

Receipt Date: 311812013 12:02 PM Sample Site: Kanab Creek at COl.mty Road 

Comments: Sampler: Erik Petersen 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Parameter 
Sample 
Result 

Minimum 
R eporting 

Lilnil Units 
Analysis 

DatelTime 
Analyst 
Initials Analytical Method 

Metals 
Iron, Total 0.36 0.02 mgIL 411012013 1:37 PNM 

Lead, Dissolved ND 0.02 mg/L 4/6/2013 13:29 PNM 

Lead, Total ND 0.02 mgIL 4/10/2013 1:37 PNM 

Mercury, Dissolved ND 0.0002 mgIL 5/8/2013 10:34 AWL 

Magnesiwn, Dissolved 53.4 0,2 mg/L 4/6/2013 13:29 PNM 

Manganese, Dissolved ND 0.005 mg/L 4/6/2013 13:29 PNM 

Manganese, Total 0.022 0.005 mgIL 4/10/2013 1:37 PNM 

Molybdenwn, Dissolved ND 0.01 mgIL 4/6/2013 13:29 PNM 

Nickel, Dissolved ND 0.005 mgIL 4/6/2013 13:29 PNM 

PotassilUn, Dissolved 2.0 0.5 mgIL 4/6/2013 13:29 PNM 

Seleniwn, Dissolved ND 0.02 mgIL 4/6/2013 13:29 PNM 

Seleniwn, Total 0.02 0.02 mgIL 4/10/2013 1:37 PNM 

Sodium, Dissolved 6.8 0.5 mg/L 4/6/2013 13:29 PNM 

Zinc, Dissolved ND 0.01 mg/L 4/6/2013 13:29 PNM 

Abbreviations 

ND = Not detected at the corresponding Minimrun Reporting Limit. 
I mg/L = one milligram per liter or I mg/Kg = one milligram per kilogram = I part per million. 
I uglL = one microgram per liter or I ugfKg = oue microgram per kilogram = I part per billion. 
1 ng/L = one nanogram per liter or I ngfKg = one nanogram per kilogram = 1 part per trillion. 

Flag Descriptions 

SL-OI = Analysis performed by American West Analytical Labs . 463 W. 3600 S., Salt Lake City, UT 84115. 

QM-4X = The spike recovery was outside ofQC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the spike 
concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits. 

APH = The analysis was performed past the EPA recommended holding time. 

V'lVI/W chcmlechford .col11 Page 17 of 17 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

E PA 200.7 

EPA 200.7 

EPA 200.7 

E PA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

E PA 200.7 

Flag 

APH, SL-Ol 

M -77 
Sandy. liT 8,.,070 

DOGM.rpt 
BO 1 ·262-7290 O~{ice 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Inorganic 
Total Dissolved Solids (TDS) 

Total Suspended Solids (TSS) 

Metals 

Iron, Total 

Manganese, Total 

l/NNV ctl')mlcchforci .com 

DOGfv1.rpt 

Sample 
Result 

996 

ND 

0.17 

0.016 

Minimum 
Reporting 

Limil 

20 

4 

0.02 

0.005 

Lab Sample No.: 1303474-04 

Mine Code: 41 Sample Date: 412912013 12:30PM 

Receipt Date: SlI120 13 2:00 l'M 

Units 

mgIL 

me/L 

mgIL 

mgIL 

Page 5 of 9 

M -78 

Sampler: ErikPetersen 

Site No.: 30 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

5/6/2013 9:00 

5/6/2013 0:00 

5/3/2013 18:55 

5/3/2013 18:55 

Analyst 
Initials 

SPH 

1m 

PNM 

PNM 

Analytical Method 

SM2540C 

SM2540D 

EPA 200.7 

EPA 200.7 

Flag 

9632 South 500 Vvest 

Sandy, liT 84070 

50':-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Inorganic 
Total Dissolved Solids (TDS) 

Iron, Total 

Manganese, Total 

W\VW chemlechford com 

DOGMrpt 

Sample 
Result 

2260 

0.80 

0.043 

Minimum 
Reporting 

Linlit 

20 

0.02 

0.005 

Lab Sample No.: 1303474-05 

Mine Code: 41 Sample Date: 4/291.2013 4-:10 PM 

Receipt Date: ?/lf2Q13 2:00 PM 

Sampler: Erik Petersen 

Units 

mgIL 

mgIL 

mgIL 

Page 6 of 9 

M -79 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

5/612013 9: 00 

51712013 17:04 

51712013 17:04 

Analyst 
Initials 

PNM 

PNM 

Analytical Method 

SM2540C 

EPA 200.7 

EPA 200.7 

Flag 

9632 South 580 V\'Gst 

Sandy, UT 84070 



Water Lab Analysis 

Certificate of Analysis 

f"".H EM TEe H -FOR 0 
LABORATORIE S 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Inorganic 
Total Dissolved Solids (TDS) 

Total Suspended Solids (TSS) 

Metals 
Iron, Total 

Manganese, Total 

VNffl.chemtechford com 

DOGM.rpl 

Sample 
Result 

868 

ND 

0.30 

0.016 

Miuimum 
Reporting 

Limit 

20 

4 

0.02 

0.005 

Lab Sample No.: 1303474-06 

Mine Code: 41 Sample Date: 412912013 7:00 PM 

Receipt Date: 5/112013 2:00 PM 

Sampler: Erik Petersen 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

Page 7 of 9 

M - 80 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

5/6/2013 9:00 

5/6/2013 0:00 

5/3/2013 18:59 

5/3/2013 18:59 

Analyst 
Initials 

SPH 

IJH 

PNM 

PNM 

Analytical Method 

SM2540C 

SM2540D 

EPA 200.7 

EPA 200.7 

Flag 

9632 South 500 V\,1est 

Sandy. UT 8·1070 

B01 -2G2-7299 0ffce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
lABORATORIES 

Name: AltOD Coal Development, LLC 

Sample Site: Kanab Creek at COlmty Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Inorganic 

Iron, Total 

Manganese, Total 

DOGM rpt 

Sample 
Result 

988 

030 
0.016 

Minimum 
R eporting 

L imil 

20 

0.02 

0.005 

Lab Sample No.: 1303474-07 

Mine Code: 41 Sample Date: 412912013 3:00 PM 

Receipt Date: 5/1120'13 2:00 PM 

Units 

mgIL 

mgIL 

mgIL 

Page B of 9 

M - 81 

Sampler: Erik Petersen 

Site No.: 2,02 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Method Flag 

5/6/2013 9:00 

5/3/2013 19:03 

5/3/2013 19:03 

SPH 

PNM 

PNM 

SM2540 C 

EPA 200.7 

EPA 200.7 

Sandy, UT 840,'0 

801·262· 7289 Office 



Water Lab Analysis 

Certif icate of Analys is 

rHEMTECH-FORD 
L ABORA T OR I ES 

Name: Alton Coal Development, LLC 

Sample Site: SW-l1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

P arameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

<\cidity 

Jkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminwn, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

'":hromium, Dissolved 

-'::opper, Dissolved 

Iron, Dissolved 

\N\V\V chemlechford com 

DOGM .rpl 

Sample 
Result 

34.2 

0.2 

34.4 

ND 

357 

2.0 

256 

ND 

297 

ND 

29.0 

ND 

ND 

ND 

0.05 

1320 

2300 

ND 

0.2 

ND 

ND 

0.11 

0.14 

0.025 

101 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Lintil 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1.0 

0.5 

0.1 

5 

0.01 

250 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1303475-03 

Mine Code: 41 Sample Date: 4/2912013 1:00 PM 

Receipt Date: 5/1/2013 2:00 PM 

Units 

meq/L 

% 

meq/L 

mg/L 

Illg/L 

mg/L 

mg/L 

Illg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Illg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 6 of 7 

M - 82 

Sampler: Erik Petersen 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

5/14/2013 7:45 

5/14/2013 7:45 

5/14/2013 7:45 

5/13/2013 11 :30 

5/13/2013 10:00 

5113/2013 10: 00 

5113/2013 10: 00 

5/13/2013 10:00 

5113/2013 \0:00 

5/4/2013 9:30 

5/2/2013 16:00 

511912013 14:00 

5/2/2013 11:00 

5/13/2013 0:00 

5/6/2013 12:00 

5/3/2013 11:00 

5/6/2013 9:00 

5/3/2013 16:55 

51712013 18:45 

5/3/2013 16:55 

51712013 18:45 

5/3/2013 16:55 

51712013 18:45 

5/3/2013 16:55 

5/3/2013 16:55 

5/3/2013 16:55 

5/3/2013 16:55 

5/3/2013 16:55 

5/3/2013 16:55 

Analyst 
Initials 

PNM 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

FJ 

TSM 

TSM 

SPH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM 2320 B 

SM2320 B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

SM4500CI C 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500PB5E 

SM 4500 S04-E 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 SOL.tr) 600 V~!est 

Sandy Ul 811070 

o01~2G2"7299 O[fC0 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LAB O RATOR IE S 

Lab Sample No.: 1303475-03 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 4/29/2013 1:00 PM 

Receipt Date: 51112013 2:00 PM Sample Site: SW-11 

Comments: Sampler: Erik Petersen 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Parameter 
Sample 

Result 

Minimum 
Reporting 

Limit Units 
Analysis 

Date/Time 
Analyst 
Initials Analytical Method 

Metals 

Iron, Total 0.27 0.02 mgIL 5/7/2013 18:45 PNM 

Lead, Dissolved ND 0.02 mgIL 5/3/2013 16:55 PNM 

Lead, Total ND 0.02 mgIL 5/7/2013 18:45 PNM 

Mercury, Dissolved ND 0.0002 mgIL 5/6/2013 8:39 AWL 

Magnesium, Dissolved 317 0.2 mgIL 5/3/2013 16:55 PNM 

Manganese, Dissolved ND 0.005 mgIL 5/3/2013 16:55 PNM 

Manganese, Total 0.006 0.005 mgIL 51712013 18:45 PNM 

Molybdenum, Dissolved ND 0.01 mgIL 5/3/2013 16:55 PNM 

Nickel, Dissolved ND 0.005 mgIL 5/3/2013 16:55 PNM 

Potassiwn, Dissolved 7.2 0.5 mgIL 5/3/2013 16:55 PNM 

Seleniwn, Dissolved 0.02 0.02 mgIL 5/3/2013 16:55 PNM 

Seleniwn, Total 0.02 0.02 mgIL 51712013 18:45 PNM 

Sodium, Dissolved 69.9 0.5 mgIL 5/3/2013 16:55 PNM 

Zinc, Dissolved ND 0.01 mgIL 5/3/2013 16:55 PNM 

Abbreviations 

ND = Not detected at the corresponding Mininnnn Reporting Limit. 

I mgIL = one milligram per liter or 1 mg/Kg = one milligram per kilogram = I part per million. 

I ug!L = one microgram per liter or I ug/Kg = one microgram per kilogram = I palt per billion. 

1 ngIL = one nanogram per liter or I ng/Kg = one nanogram per kilogram = I part per trillion. 

Flag Descri(!tions 

SL-O 1 = Analysis performed by American West Analytical Labs , 463 W. 3600 S., Salt Lake City, UT 84115. 

QM-4X = The spike recovery was outside ofQC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the spike 

cODeentration. The QC batch was accepted based on LCS and/or LCSD recoveries within lbe acceptance limits. 

,tNIVV c\1 emlechfctd com Page 7 of 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SL-Ol 

M-83 
Sandy UT 84070 

DOGM.rpt 
80 i ~2()2A 7298 Office 



Water Lab Analysis 

Certificate of Analys is 

I'""HEMTECH-FORD 
L ABORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

P arameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

<\cidity 

Jkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

-:opper, Dissolved 

Ifon, Dissolved 

Iron, Total 

I;W'lW chBm tech(ord com 

DOGfv1.rpt 

Sample 
Result 

44.6 

-6.7 

39.0 

ND 

453 

2.0 

329 

ND 

375 

ND 

22 

ND 

ND 

0.02 

1760 

2590 

ND 

0.2 

0.05 

0.05 

0.10 

0. 11 

0.027 

148 

ND 

ND 

ND 

ND 

0.90 

Minimum 
Reporting 

Limi t 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0,2 

0.1 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1304574-06 

Mine Code: 41 Sample Date: 5/3112013 9:30 PM 

Receipt Date: 6/4/2013 10:58 AM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 13 

M - 84 

Sampler: Erik Petersen 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

7/212013 14:00 

7/2/2013 14:00 

7/2/2013 14:00 

6113/2013 15 :00 

6113/2013 12:10 

6113/2013 12: 10 

6113/2013 12:10 

6/13/2013 12: 10 

6/13/2013 12:10 

6/11 /2013 7:00 

6/412013 17:00 

6/4/2013 17:00 

6/13/2013 14:00 

6/6/2013 7:00 

6/4/2013 17:00 

6/10/2013 0:00 

61712013 17:50 

6112/2013 18:19 

61712013 17:50 

6/12/2013 18: 19 

61712013 17:50 

6/12/2013 18:19 

61712013 17:50 

61712013 17:50 

61712013 17:50 

61712013 17:50 

6/7/2013 17:50 

61712013 17:50 

6/12/2013 18: 19 

Analyst 
Initials 

PNM 

PNM 

RMC 

RMC 

RMC 

RMC 

RMC 

RMC 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

APH 

8632 South 500 VI/cst 

Sandy UT 8,1070 

301·262-72990rr'ce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Lab Sample No.: 1304574-06 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 5/3112013 9:30 PM 

Receipt Date: 6/4/2013 1O:58AM Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissol ved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 
Result 

0.02 

ND 

ND 

356 

0.041 

0.101 

ND 

ND 

2.2 

0.04 

0.03 

52.3 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0,5 

0.02 

0.02 

0.5 

0,01 

ND = Not detected at the correspondiog Minimum Reporting Limit. 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

1 mg/L = one milligram per liter or 1 mg/Kg = Olle milligram per kilogram = 1 part per million. 
1 ugIL = one microgram per liter or 1 ug/Kg = one microgram per kilogram = 1 part per billioll, 
1 ng/L = one nanogram per liter or 1 ng/Kg = one nanogram per kilogram = 1 part per trillion. 

Flag Descriptions 

Sampler: Erik Petersen 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

61712013 17:50 

6/12/2013 18: 19 

6/8/2013 11:48 

61712013 17:50 

61712013 17:50 

6/1212013 18:19 

61712013 17:50 

61712013 17:50 

61712013 17:50 

61712013 17:50 

6/12/2013 18: 19 

61712013 17:50 

61712013 17:50 

Analyst 
Initials 

PNM 

PNM 

AWL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 245 .1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200. 7 

Flag 

SL-Ol 

SL·OI = Analysis performed by American West Analytical Labs , 463 W. 3600 S., Salt Lake City, UT 84115. 

APH = The analysis was performed past the EPA recommended holdiog time. 

'.tN,\'/ cr.em lecrford (;om Page 13 of 13 
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Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: DRAFT: Y-103 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

DRAFT: Calculations 

Anions, Total 

Cation/Anion Balance 

<\cidity 

Jkalinity - Bicarbonate (BC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Anunonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Allmlinum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

":opper, Dissolved 

Hon, Dissolved 

Iron, Total 

IlA'NJ cl1emlcchford com 

DOGM.rpt 

Sample 
R esult 

53.7 

-2.0 

51.7 

ND 

903 

ND 

660 

ND 

741 

ND 

10 

0.3 

ND 

0.02 

1860 

3240 

ND 

1.1 

0.06 

0.06 

0.08 

0.09 

0.011 

324 

ND 

ND 

ND 

2.35 

15.5 

Minimum 
Reporting 

Limi t 

0.01 

0,01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.01 

20 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0,02 

Lab Sample No.: 1304814-07 

Mine Code: 41 Sample Date: 6/5/2013 9:00 PM 

Receipt Date: 61712013 10:37 AM 

Units 

meqIL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 14 of 21 

M - 86 

Sampler: Erik Petersen 

Site No.: 203 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Da telTime 

7/2/2013 13:35 

7/2/2013 13:35 

7/2 /2013 13:35 

611 9/2013 10:38 

6118/2013 12: 51 

6/18/2013 12:51 

6/18/2013 12:51 

6118/2013 12:51 

6/18/2013 12:51 

6/13/2013 8:00 

6/11/2013 18:00 

6/11/2013 18:00 

6/13/2013 14:00 

6/16/2013 J1 :00 

6111/2013 18:00 

6/12/2013 11:00 

6/26/2013 11:47 

6119/2013 12:12 

6/26/2013 11:47 

6/19/2013 12:12 

6/26/2013 11:47 

6/1 9/2013 12: 12 

6/26/2013 11:47 

6/26/2013 11:47 

6/26/2013 11:47 

6/26/2013 11:47 

6/26/2013 11:47 

6/26/2013 11:47 

6/19/2013 12:12 

Analyst 
Initials 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 SoUtil 500 West 

Sandy. UT 84070 

80 1-262-729~ 0(fiC8 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATO R IES 

Name: Alton Coal Development, LLC 

Sample Site: DRAFT: Y-I03 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

DRAFT: Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'.vww chem lec:hford .com 

DOGM.rpt 

Sample 
Result 

ND 

ND 

ND 

413 

0.083 

0.131 

ND 

ND 

14.7 

0.03 

0.03 

22.9 

ND 

Minimum 
Reporting 

Limi t 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0,01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1304814-07 

Mine Code: 41 Sample Date: 6/512013 9:00 PM 

Receipt Date: 617120 13 10:37 AM 

Sampler: Erik Petersen 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIT~ 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

Page 15 of 21 

M - 87 

Site No.: 203 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

6/26/2013 11:47 

6/1912013 12:12 

7/1/2013 8:46 

6/26/2013 11:47 

6/26/2013 11:47 

6/19/2013 12: 12 

6/2612013 11:47 

6/26/2013 11:47 

6/26/2013 11:47 

6/26/2013 11:47 

7/2/2013 13:54 

6/26/2013 11:47 

6/26/2013 11:47 

Analyst 
Initials 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

An:llytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245.1 SL-Ol 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9332 Sm)ti) sec V",'est 

Sandy, IJT 84070 

SO 1-262~7299 Orren 



Water Lab Analysis 

Certificate of Analys is 

rHEMTECH-FORD 
LABORATO R IES 

Name: Alton Coal Development, LLC 

Sample Site: DRAFT: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

DRAFT: Calculations 
Anions, Total 

Cation/Anion Balance 

'\cidity 

Jkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

'":hromium, Dissolved 

2opper, Dissolved 

Iron, Dissol ved 

",,,-wv/,d ',emtechfor<i con1 

DOGIVl ,-pl 

Sample 
Result 

14.8 

-1.4 

14.4 

ND 

436 

4.0 

321 

ND 

365 

ND 

12 

0.2 

ND 

ND 

ND 

353 

796 

ND 

ND 

ND 

ND 

0.07 

0.08 

0.083 

75.8 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

5 

0.01 

5 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1304814-09 

Mine Code: 41 Sample Date: 6/6/2013 1l:50AM 

Receipt Date: 61712013 10:37 AM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgfL 

mgfL 

mgIL 

mgIL 

mgIL 

mgIL 

mgfL 

mgfL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgfL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 
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M - 88 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

7/212013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

6/20/2013 8:26 

611812013 12:51 

6118/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6118/2013 12:51 

6/13/2013 8:00 

6/1112013 18:00 

6/1112013 18:00 

6/13/2013 14:00 

6/20/2013 15:05 

6/ 16/2013 11:00 

6/11/2013 18:00 

6/12/2013 11 :00 

6/26/2013 11:56 

6/19/2013 12:40 

6/26/2013 11: 56 

6119/2013 12:40 

6/26/2013 11 :56 

6119/2013 12:40 

6/26/2013 11 :56 

6/2612013 11:56 

6/26/2013 11:56 

6/26/2013 11: 56 

6/26/2013 11:56 

6/26/2013 11:56 

Analyst 
Initials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

QJP 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 Go:;th 500 V\:'eSt 

Sandy, UT 81070 

80 1·262·7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: AJtou 001 Developlilent, LLC 

Sample Site: ORA.FT: Kanab Creek at CoWIty Road 

Comments: 

S~mpJe Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

DRAFT: Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www chemlechford com 

DOGM rpt 

Sample 
Result 

0.11 

ND 

ND 

ND 

116 

ND 

ND 

ND 

ND 

3.6 

0.03 

ND 

23.0 

ND 

Minimum 
Reporting 

L.imjl 

0.02 

0.02 

0.02 

0.0002 

0.2 

O.OOS 

O.OOS 

0.01 

O.OOS 

O.S 

0.02 

0.02 

O.S 

0.01 

Lab Sample No.: 1304814-09 

Mine Code: ~ 1 Sample Date: 6/61201 3 11 :50 AM 

Receipt Dat~: 61712013 j 0:37.AM 

Sampler: Erik 'Petersen 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 19 of 21 

M -89 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

6/19/2013 12:40 

6/26/2013 11:S6 

6/19/2013 12:40 

7/1/2013 8:46 

6/2612013 11:S6 

6/26/2013 11:S6 

6/J 9/2013 12:40 

6/26/2013 11:S6 

6/2612013 11:S6 

6/26/2013 11:S6 

6/26/2013 11:S6 

6/J9/2013 12:40 

6/26/2013 11:S6 

6/26/2013 11:S6 

Analyst 
Initials 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 24S.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

SL-Ol 

9632 South 500 West 

Sandy, UT 8~070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

"',H E MT EC H -FO R 0 
LABORA T OR I ES 

Name: Alton Coal Development, LLC 

Sample Site: DRAFT: SP7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

DRAFT: Calculations 
Anions, Total 

Cation/Anion Balance 

'<\cidity 

ukalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

-::opper, Dissolved 

Iron, Dissolved 

Iron, Total 

"'\,W vV chcmloch(ord com 

DOGM.rpt 

Sample 
Result 

15.8 

-1.0 

15.5 

ND 

413 

ND 

302 

ND 

339 

ND 

10 

0.2 

ND 

0.09 

420 

936 

ND 

0.6 

ND 

ND 

0.05 

0.07 

0.054 

127 

ND 

ND 

ND 

ND 

3.37 

Minimum 
Reporting 

L imit 

0,01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0,2 

0.1 

0,1 

0.01 

5 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0,005 

0.2 

0,005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1304814-10 

Mine Code: 41 Sample Date: 6/6/2013 1 :00 PM 

Receipt Date: 61712013 10:37 AM 

Sampler:. Erik Petersen 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgfL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 
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M - 90 

Site No.: 203 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

7/2/2013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

6/20/2013 8:26 

6/18/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6118/2013 12:51 

6/13/2013 8:00 

6/11/2013 18:00 

6/11/2013 18:00 

6/13/2013 14:00 

6/16/2013 11: 00 

6/1112013 18:00 

6/12/2013 

6/26/2013 11:59 

6/19/2013 12:44 

6/26/2013 11:59 

6/19/2013 12:44 

6/26/2013 11 :59 

611 9/2013 12:44 

6/26/2013 11 :59 

6/26/2013 11:59 

6/26/2013 11:59 

6/26/2013 11 :59 

6/26/2013 11:59 

6/26/2013 11:59 

6/19/2013 12:44 

Analyst 
Initials 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300,0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 South 500 V\'est 

Sandy , UT 840'10 

001-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATOR I ES 

Lab Sample No.: 1304814-10 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 6/6/2013 1:00 PM 

Receipt Date: 61712013 10:37 AM 

Sampler: Erik Petersen 

Sample Site: DRAFT: SP7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

DRAFT: Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 
Result 

ND 

ND 

ND 

97.9 

0.006 

0.157 

ND 

ND 

3.5 

0.05 

0.03 

18.4 

ND 

Minimum 
Reporting 

Limi t 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

ND ~ Not detected at the corresponding Mininllun Reporting Limit. 

Units 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

I mg/L ~ one milligram per liter or I mglKg ~ one milligram per kilogram ~ I part per million. 
I ugIL ~ one microgram per liter or 1 ugIKg ~ one microgram per kilogram ~ I pal1 per billion. 
I ng/L ~ one nanogmm per liter or 1 ngIKg ~ one nanogram per kilogram ~ 1 part per trillion. 

Flag Descriptions 

Site No.: 203 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

6126/2013 11:59 

6/1912013 12:44 

7/1/2013 8:46 

6/26/2013 11:59 

6/26/2013 11:59 

6/19/2013 12:44 

6/26/2013 11:59 

6/26/2013 11:59 

6/26/2013 11:59 

6/26/2013 11:59 

6/19/2013 12:44 

6126/2013 11:59 

6/26/2013 11 :59 

Analyst 
Initials 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

SL-OI ~ Analysis perfonned by American West Analytical Labs, 463 W. 3600 S., Salt Lake City, UT 84115. 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 245. 1 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

QM-4X ~ The spike recovery was outside ofQC acceptance limits for the MS and/or MSD due to analyte concentration at4 times or greater the spike 
concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits. 
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Flag 

SL-Ol 

M - 91 
DOGI\i1. rpl 

Sandy, UT 8t.1070 

001· 262-72890ffco 



Water Lab Analysis 

Certificate of Ana lysis 

~HEMTECH-FORD 
LABORA T OR IE S 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

P arameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromiwll, Dissolved 

Copper, Dissolved 

W ... ·N{~c! 1 emtec~lford conI 

DOGM rpt 

Sample 
Result 

10.8 

0.4 

10.9 

ND 

442 

13,0 

335 

ND 

384 

ND 

7 

0.3 

ND 

ND 

0.01 

160 

544 

ND 

ND 

ND 

ND 

0.06 

0.07 

0. IS3 

57.8 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0,1 

0.1 

S 

0.01 

20 

O.OS 

0.05 

0.05 

0.05 

0,05 

0.05 

O.OOS 

0.2 

O.OOS 

O.OOS 

0.005 

Lab Sample No.: 1304815-01 

Mine Code: 41 Sample Date: 6/6/2013 1 :30 PM 

Receipt Date: 61712013 10:36 AM 

Sampler: Erik Petersen 

Units 

meqfL 

% 

meqfL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 2 of 19 

M - 92 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

71512013 15:00 

715/2013 15:00 

715/2013 15:00 

6/20/2013 8:26 

6/18/2013 12:51 

6118/2013 12:51 

6/18/2013 12:S1 

6/18/2013 12:S1 

6118/2013 12:S1 

6/13/2013 8:00 

6/11/2013 18: 00 

6/1112013 18: 00 

6113/2013 14:00 

6/20/2013 IS:0S 

6/16/2013 11:00 

6/11/2013 18:00 

6/13/2013 0:00 

6/26/2013 12:03 

6/19/2013 12:47 

6/2612013 12:03 

6/19/2013 12:47 

6/26/2013 12: 03 

6/19/2013 12:47 

6/26/2013 12:03 

6/26/2013 12:03 

6/26/2013 12:03 

6/26/2013 12:03 

6/26/2013 12:03 

Analyst 
Initials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

QJP 

TSM 

TSM 

ISH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030 E 

SM 1030E 

SM 1030 E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4S00 N03-F 

EPA 1664A 

SM4S00PBSE 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9637. SOUlll 500 V'V8St 

S~l()dy, UT 84070 

801-262-7299 OffIce 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L ABO RA T O RIE S 

Name: AltOD Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodiwn, Dissolved 

Zinc, Dissolved 

\\l ltl'~v.chemtechford com 

OOGMrpt 

Sample 
Result 

ND 

0.19 

ND 

ND 

ND 

87.7 

ND 

0.006 

ND 

ND 

3.0 

0.02 

0.02 

15.6 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1304815-01 

Mine Code: 41 Sample Date: 6/6120D l:30 PM 

Receipt Date: 6/7/2013 10:36AM 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 3 of 19 

M -93 

Sampler: Erik Petersen 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

Da te/Time 

6/26/2013 12:03 

6/ 19/2013 12:47 

6/26/2013 12:03 

6119/2013 12:47 

7/1/2013 8:46 

6/2612013 12:03 

6/26/2013 12:03 

6/19/2013 12:47 

6126/2013 12:03 

6/26/2013 12:03 

6/26/2013 12:03 

6/2612013 12:03 

6119/2013 12:47 

6/26/2013 12:03 

6/26/2013 12:03 

Analyst 
Initials 

AKL 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 
AKL 
AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 SL-OI 
~ 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

963) South 500 VV.;)st 

Barlcy, UT 84070 

80 1 252 /299 OffiCe 



Water Lab Analysis 

Certificate of Analysis 

'":H EMTECH-FORD 
L ABORA TO RI E S 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (BC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Vl'ol·NJ chemtec~lford . com 

DOGrv1 rpt 

Sample 
Result 

45.2 

-0.4 

44.9 

ND 

589 

ND 

436 

ND 

484 

1.4 

59 

0.5 

ND 

0.14 

1630 

2940 

ND 

0.5 

0.06 

0.05 

0.22 

0.24 

0.017 

301 

ND 

ND 

ND 

0.48 

Minimum 
Reporting 

Limil 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1304815·02 

Mine Code: 41 Sample Date: 6/6/2013 3:00 PM 

Receipt Date: 61712013 10:36AM 

Units 

meq/L 

% 

meq/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mgfL 

mgfL 

mg/L 

mg/L 

mg/L 

mg/L 

mgfL 

mgfL 

mgfL 

mg/L 

Page 4 of 19 

M - 94 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

7/2/2013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

6/20/2013 8:26 

6/18/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6118/2013 12:51 

6113 /2013 8:00 

611112013 18:00 

6/1112013 18:00 

6/13/2013 14:00 

6116/2013 11: 00 

6/1112013 18:00 

6113/2013 0:00 

6/26/2013 12:07 

6/1912013 12:51 

6/26/2013 12:07 

6/19/2013 12:51 

6/26/2013 12:07 

6/19/2013 12:51 

6/26/2013 12:07 

6126/2013 12:07 

6/26/2013 12:07 

6/26/2013 12:07 

6/26/2013 12:07 

6/26/2013 12:07 

Analyst 
Initials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300,0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 SGutll 500 VVdst 

Sandy, UT 84070 

80 1·262-/299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATORIE S 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Tota] 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Tota] 

Molybdenum. Dissolved 

Nickel, Dissolved 

Potassium, Dissol ved 

Selenium, Dissolved 

Selenium, Tota] 

Sodium, Dissolved 

Zinc, Dissolved 

DOGM rpt 

Sample 
Result 

8.45 

ND 

ND 

ND 

228 

0.497 

0.542 

ND 

ND 

8.8 

0.04 

0.03 

240 

ND 

Minimum 
Reporting 

Limi t 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0,02 

0.02 

0.5 

0.01 

Lab Sample No.: 1304815-02 

Mine Code: 41 Sample Date: 616/2013 3:00 PM 

Receipt Date: 617/2013 ]0:36 AM 

Sampler: Erik Petersen 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mg/L 

mgIL 

Page 5 of 19 

M - 95 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

Date/Time 

6/19/2013 12:51 

6/26/2013 12:07 

6/19/2013 12:51 

711/2013 8:46 

6/26/2013 12:07 

6/26/2013 12:07 

6119/2013 12:51 

6/26/2013 12:07 

6/26/2013 12:07 

6/26/2013 12:07 

6/26/2013 12:07 

6/19/2013 12:51 

6/26/2013 12:07 

6/26/2013 12:07 

Analyst 
Initials 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Metbod Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 SL-Ol 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 'vVast 

Sandy, UT 84070 

80 1 262-729$.1 OffiCe 

-



Water Lab Analysis 

Certificate of A nalysis 

":H EMTECH-FORD 
LABORATORIES 

Name: AIton Coal Development, LLC 

Sample Site: NLP·4 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Iotal Dissolved Solids (IDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

W\V\iv.chemtec~lforcJ conl 

DOGM rpt 

Sample 
Result 

22.9 

7.6 

26.7 

ND 

336 

ND 

250 

ND 

276 

ND 

14 

0.3 

ND 

0.25 

817 

1480 

ND 

5.1 

0.05 

0.07 

0.09 

0.10 

0.Q18 

198 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.05 

5 

100 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1304815-03 

Mine Code: 41 Sample Date: 6/6/2013 3:30 PM 

Receipt Date: 61712013 1O:36AM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 6 of 19 

M - 96 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

7/2/2013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

612012013 8:26 

6/18/2013 12:51 

6118/2013 12:51 

6118/2013 12:51 

6118/2013 12:51 

6118/2013 12:51 

6/13/2013 8:00 

611112013 18:00 

611112013 18:00 

6/13/2013 14:00 

6116/2013 11:00 

611112013 18:00 

6/13/2013 0:00 

6/26/2013 12: 11 

6/19/2013 12:55 

6/26/2013 12: 11 

6119/2013 12:55 

6/26/2013 12:11 

6119/2013 12:55 

6/26/2013 12: 1 1 

6/26/2013 12: 11 

6/26/2013 12: 11 

6/26/2013 12:11 

6/26/2013 12:11 

6/26/2013 12:11 

Analyst 
Initials 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

ISM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM23lOB 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 2320 B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632: South 500 vVest 

Sandy, UT 84070 

801·262~7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L ABORA T OR IE S 

Name: A1ton Coal Development, LLC 

Sample Site: NLP·4 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

P ar ameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WWVi chemtechford corn 

DOGM rpt 

Sample 
Result 

20.4 

0.02 

0.03 

ND 

187 

0.150 

0.465 

ND 

ND 

6.0 

0.04 

0.04 

28.9 

ND 

Miuimum 
Reportiug 

LimH 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1304815-03 

Mine Code: 41 Sample Date: 6(612013 3:30 PM 

Receipt Date: 617/2013 10:36AM 

Units 

IllgIL 

IllgIL 

mgIL 

mgIL 

mgIL 

mgIL 

IllgIL 

IllgIL 

IllgIL 

mgIL 

mgIL 

mgIL 

mgIL 

IllgIL 

Page 7 of 19 

M - 97 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

6/1912013 12:55 

6/2612013 12: 11 

6/19/2013 12:55 

7/1/2013 8:46 

6126/2013 12:11 

6/26/2013 12:11 

611912013 12:55 

6/26/2013 12:11 

6/26/2013 12:11 

6/26/2013 12: 11 

6126/2013 12: 11 

6/19/2013 12:55 

6/26/2013 12:11 

6/26/2013 12:11 

Analyst 
Initials 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 SL·01 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9832 SOUtll 500 VVdst 

S8~dy. UT 84070 

80 1 262 7209 crtlce 

---. 



Water Lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
LABORA TORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Cations, Total 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadlltium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Www~ctlemtecrlforc.l.com 

DOGM [pt 

Sample 
Result 

19.8 

4.1 

ND 

718 

ND 

527 

ND 

589 

ND 

5 

0.2 

ND 

0.14 

380 

1200 

ND 

7.6 

0.05 

0.07 

0.10 

0.11 

0.025 

172 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

imit 

0.01 

O.oJ 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.05 

5 

100 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0,02 

Lab Sample No.: 1304815-04 

Mine Code: 41 Sample Date: 6/6/2013 4:15 PM 

Receipt Date: 61712013 1O:36AM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 8 of 19 

M - 98 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

7/212013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

6/20/2013 8:26 

6118/2013 12:51 

6118/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6113/2013 8:00 

6/11/2013 18:00 

6/11/2013 18:00 

6/13/2013 14:00 

6/16/2013 11:00 

6/11/2013 18:00 

6113/2013 0:00 

6/26/2013 12:15 

6/19/2013 12:59 

6/26/2013 12:15 

6/19/2013 12:59 

6/26/2013 12:15 

6/19/2013 12:59 

6/26/2013 12:15 

6/26/2013 12:15 

6/26/2013 12:15 

6/26/2013 12:15 

6/26/2013 12:15 

6/26/2013 12:15 

Analyst 
Initials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

963) South 500 West 

Sandy, UT 84070 

80 1-262-'i299 Of~ce 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LAB O R A TOR I E S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdemun, Dissolved 

Nickel, Dissolved 

Potassimn, Dissol ved 

Selenimn, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

W\,/\'J ci)omtechforcl G<")lll 

DOGJv1rpt 

Sample 
Result 

28.5 

ND 

0.03 

ND 

125 

0.224 

0.650 

ND 

ND 

7.7 

0.Q3 

0.02 

21.3 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1304815-04 

Mine Code: 41 Sample Date: 6(6/2013 4:1YPM 

Receipt Date: 617/2013 10:36AM 

Sampler: Erik Petersen 

Units 

mgfL 
mgfL 
mgfL 
mgiL 
mgfL 
mgfL 
mgfL 
mgiL 
mgiL 
mgfL 
mgfL 
mgiL 
mgiL 
mgiL 

Page 9 of 19 

M - 99 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

6/1912013 12:59 

6/26/2013 12:15 

6/19/2013 12:59 

7/1/2013 8:46 

6/26/2013 12: 15 

6/26/2013 12: 15 

6/1912013 12:59 

6/26/2013 12: 15 

6/26/2013 12: 15 

6/2612013 12: 15 

6/26/2013 12: 15 

6/1912013 12:59 

6/26/2013 12: 15 

6/26/2013 12: 15 

Analyst 
Initials 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 SL-Ol 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

963;,' South 500 VV,)st 

Saridy, UT 84070 

30 1 .. 202 r299 Cftlce 

-. 



Water Lab Analysis 

Certif icate of Analysis 

':H EMTECH-FORD 
LABORATORIES 

Name: AJton Coal Development, LLC 

Sample Site: NLP-2 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Sample 
Result 

60.6 

-4.9 

54.9 

Acidity ND 

Alkalinity - Bicarbonate (HC03) 966 

Alkalinity - Carbonate (C03) ND 

Alkalinity - C02 708 

Alkalinity - Hydroxide (OH) ND 

Alkalinity - Total (as CaC03) 792 

Ammonia as N 1.0 

Chloride 149 

Fluoride 0.5 

Nitrate + Nitrite, Total 0.1 

Phosphorus, Total as P 1.2 

Sulfate 1950 

Total Dissolved Solids (TDS) 

Total Suspended Solids (TSS) 

Metals 
Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

CalcitUD, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\VIh'W cllemtecrlford con1 

DOGIIil rpt 

8740 

7720 

ND 

16.9 

0.05 

0.07 

0.12 

0.14 

0.026 

241 

ND 

ND 

ND 

ND 

Minimnm 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.05 

20 

100 

33 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1304815-05 

Mine Code: 41 Sample Date: 6/6/2013 5:00 PM 

Receipt Date: 61712013 1O:36AM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

me/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 10 of 19 

M -100 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Date/Time 

7/2/20 13 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

6/2012013 8:26 

6118/2013 12:51 

6118/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6/13/2013 8: 00 

6/1112013 18:00 

6/11/2013 18:00 

6/13/2013 14:00 

6/16/2013 11:00 

611112013 18:00 

6/13/2013 0:00 

6/1312013 0:00 

6126/2013 12:19 

6/19/2013 13:03 

6/26/2013 12:19 

6119/2013 13:03 

6/26/2013 12:19 

6119/2013 13:03 

6/26/2013 12:19 

6/26/2013 12:19 

6/2612013 12:19 

6/2612013 12:19 

6/26/2013 12:19 

6/26/2013 12:19 

Analyst 
Initials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

IJH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM 2320 B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

SM 2540 D 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 SOUtl1 500 V\,t,~st 

Sandy, UT 84070 

801-262-/299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LAB ORATOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-2 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

;,',!\NW cl1emtecr'lforci COlli 

DOG[vl rpt 

Sample 
Result 

47.0 

ND 

0.06 

ND 

371 

0.058 

0.984 

NO 

ND 

5.0 

0.03 

0.04 

223 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.Q1 

0.005 

0.5 

0.02 

0,02 

0.5 

0.01 

Lab Sample No.: 1304815-05 

Mine Code: 41 Sample Date: 6/6/2013 5:00 PM 

Receipt Date: 61712013 10:36AM 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 11 of 19 

M -101 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

6/1912013 13:03 

6/2612013 12:19 

6/19/2013 13:03 

7/1/2013 8:46 

6/26/2013 12:19 

6126/2013 12:19 

6/19/2013 13:03 

6/26/2013 12:19 

6/26/2013 12:19 

6/26/2013 12:19 

6/26/2013 12: 19 

611912013 13:03 

6/26/2013 12:19 

6/26/2013 12:19 

Analyst 
Initials 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245. 1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SL-OI 

~ 

9632 South 500 VVdst 

Sandy, :")T B407C 

301 262 .. /209 Office 



Water Lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
L A B ORA T ORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-I 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Cations, Total 

Hardnes • Total as CaC03 

Inorganic 
Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaCOJ) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminwn, Dissolved 

Alulllinwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromimn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\V'NN chcmtechford corn 

DOGfvl rpi 

Sample 

Result 

50.7 

-4.6 

46.3 

2080 

ND 

986 

ND 

734 

ND 

809 

0.3 

39 

0.4 

ND 

0.15 

1610 

2840 

ND 

8.0 

0.06 

0.08 

ND 

ND 

0.025 

297 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Umit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.05 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1304815-06 

Mine Code: 41 Sample Date: 6/6/2013 5:45 PM 

Receipt Date: 61712013 1O:36AM 

Units 

meq/L 

% 

meqlL 

rnlllL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

IllgIL 

mgIL 

mgIL 

IllgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 19 

M -102 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

7/2/2013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

6/20/2013 8:26 

6118/2013 12:51 

611812013 12:51 

6/1812013 12:51 

6/18/2013 12:51 

6118/2013 12:51 

6/13/2013 8:00 

611112013 18:00 

6/1112013 18:00 

6/13/2013 14:00 

611612013 11:00 

6/1112013 18:00 

6113/2013 0:00 

6/26/2013 12:23 

6/19/2013 13:07 

6/26/2013 12:23 

6119/2013 13:07 

6/26/2013 12:23 

6/19/2013 13:07 

6/26/2013 12:23 

6/26/2013 12:23 

6/26/2013 12:23 

6/26/2013 12:23 

6/26/2013 12:23 

6/26/2013 12:23 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2340B 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300 0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 Soutl1 500 \Nest 

Sandy, UT 84070 

so 1-262- /299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: NLP·l 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WV.,iw.chemwchfortl C.Olll 

DOGiv1 rpt 

Sample 
Result 

45.2 

ND 

0.05 

ND 

326 

0.076 

0.641 

ND 

ND 

4.6 

0.D3 

0.03 

49.1 

ND 

Minimum 
Reportiug 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1304815-06 

Mine Code: 41 Sample Date: 6(612013 5:45 PM 

Receipt Date: 6n12013 lO:36AM 

u;Uts 

mg/L 

mg/L 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 13 of 19 

M -103 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

6/ 19/2013 13:07 

6/26/2013 12:23 

6/19/2013 13:07 

7/1/2013 8:46 

6/26/2013 12:23 

6/26/2013 12:23 

6/19/2013 13:07 

6/26/2013 12:23 

6/26/2013 12:23 

6126/2013 12:23 

6126/2013 12:23 

6/ 19/2013 13:07 

6/26/2013 12:23 

6/26/2013 12:23 

Analyst 
Initials 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 SL-01 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

8632 $outl, 500 West 

Sandy, LiT 84070 

80 1 ':'~62 .. "1299 OffIce 

.-. 



Water Lab Analysis 

Certificate of Analysis 

"::H EMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-5 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

WL{,J'-;'J.chemtechford.conl 

DOGM rpt 

Sample 
Result 

32.3 

-4.5 

29.6 

ND 

644 

ND 

479 

ND 

529 

ND 

14 

0.2 

ND 

0.14 

1030 

1950 

ND 

2.1 

0 ,06 

0.05 

0.08 

0.10 

0.020 

224 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0,01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

I 

0.1 

0.1 

0,01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1304815-07 

Mine Code: 41 Sample Date: 6/6/2013 6:00 PM 

Receipt Date: 61712013 1O:36AM 

Units 

meqlL 

% 

meqIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 14 of 19 

M -104 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

7/2/2013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

6/20/2013 8:26 

6/18/2013 12:51 

6118/2013 12:51 

6118/2013 12:51 

6118/2013 12:51 

6118/2013 12:51 

6/13/2013 8:00 

6/11/2013 18:00 

6/11/2013 18:00 

6/13/2013 14:00 

6116/2013 11:00 

6111/2013 18:00 

6/13/2013 0:00 

6/26/2013 12:53 

6119/2013 13:11 

6/26/2013 12:53 

6/19/2013 13:11 

6/26/2013 12:53 

6/19/2013 13:11 

6/26/2013 12:53 

6/26/2013 12:53 

6/26/2013 12:53 

6/26/2013 12:53 

6/26/2013 12:53 

6126/2013 12:53 

Analyst 
Initials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 South 500 \Nast 

Sandy, UT 84070 

80 )-262-7289 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LA BORA TORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-5 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwu, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassiwu, Dissolved 

Selenilun, Dissolved 

Seleniwu, Total 

Sodium, Dissolved 

Zinc, Dissolved 

W",".!"I/ chemtec!1fol d coni 

DOGrvl rpt 

Sample 
Result 

5.98 

ND 

ND 

ND 

204 

ND 

0.162 

ND 

ND 

4.5 

0.03 

0.03 

26.6 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1304815-07 

Mine Code: 41 Sample Date: 6/61201'3 6:00 PM 

Receipt Date: 617120"13 LO:~6AM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 
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M -105 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Method Flag 

6119/2013 13:11 

6/26/2013 12:53 

6/19/2013 13:11 

7/1/2013 8:46 

6/26/2013 12:53 

6/26/2013 12:53 

6/19/2013 13:11 

6/26/2013 12:53 

6/26/2013 12:53 

6/26/2013 12:53 

6/26/2013 12:53 

6/19/2013 13:11 

6/26/2013 12:53 

6/26/2013 12:53 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245. 1 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

SL-Ol 

~;andy, UT 84070 

<301 · 2,,2· /289 Office 

,,-



Water Lab Analysis 

Certificate of Analysis 

-:H EMTECH-FORD 
LABO RATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninwn, Dissolved 

Aluminwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calcium, Dissolved 

Cadmiwn, Dissolved 

Chrorniwn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

WWVI/ c/1emtechfc:-d ,cOfl1 

DOGM rpt 

Sample 
Result 

42.0 

-22 

27.0 

ND 

1900 

ND 

1380 

ND 

1560 

ND 

36 

0.6 

0.7 

1.6 

476 

ND 

37.5 

ND 

0.09 

0.07 

0.07 

0.022 

89.5 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.05 

5 

100 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1304815-08 

Mine Code: 41 Sample Date: 6/6/2013 7:00 PM 

Receipt Date: 61712013 1O:36AM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 
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M -106 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

7/5/2013 15:00 

7/5/2013 15:00 

7/5/2013 15:00 

6/20/2013 8:26 

6118/2013 12:51 

6/18/2013 12:51 

6/18/2013 12:51 

6118/2013 12:51 

6/18/2013 12:51 

6/13/2013 8:00 

6/11/2013 18:00 

6/11/201 3 18:00 

6/13/2013 14:00 

6/16/2013 11 :00 

611112013 18:00 

6/13/2013 0:00 

6/26/2013 12:57 

6/19/2013 13:24 

6/26/2013 12:57 

6/19/2013 13:24 

6/26/2013 12:57 

6/19/2013 13:24 

6/26/2013 12:57 

6/26/2013 12:57 

6/26/2013 12:57 

6/26/2013 12:57 

6/26/2013 12:57 

6/26/2013 12:57 

Analyst 
Initials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

A-Ola 

A-Ol 

9632 South 500 West 

Sanely. UT 84070 

801 -262· "7299 Ortl ce 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LA BORATOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdemun, Dissolved 

Nickel, Dissolved 

Potassirun, Dissolved 

Selenirun, Dissolved 

Selenirun, Total 

Sodium, Dissolved 

Zinc, Dissolved 

W\VW cherntec~lford.con l 

Dom:1.rpt 

Sample 
Result 

83.0 

ND 

0.18 

ND 

173 

0.226 

4.75 

ND 

ND 

3.4 

0.02 

0.02 

87.3 

ND 

Minimum 
Reporting 

Limit 

0.Q2 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.Q2 

0.02 

0.5 

0.01 

Lab Sample No.: 1304815-08 

Mine Code: 41 Sample Date: 6/6120 13 7:00PM 

Receipt Date: 61712013 10:36 AM 

Sampler: .Erik Petef$en 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mg/L 

mgIL 

mg/L 

mgIL 

mg/L 

Page 17 of 19 

M -107 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

6/19/2013 13:24 

6/26/2013 12:57 

6/19/2013 13:24 

7/112013 8:46 

6126/2013 12:57 

6/26/2013 12:57 

6119/2013 13:24 

6/26/2013 12:57 

6/26/2013 12:57 

6/26/2013 12:57 

6/26/2013 12:57 

6/19/2013 13:24 

6/26/2013 12:57 

6/26/2013 12:57 

Analyst 
Initials 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AOIII )'tica l Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 SL-Ol 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

963' Soutll SUO vYes! 

Sanoy J UT 84070 

88 1 262 j2~)9 Of:'lc€ 



Water Lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
LABORATOR I ES 

Name: Altoo Coal Development, LLC 

Sample Site: NLP-8 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions. Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Y."NW.C!18mtechforc1.conl 

DOGM .rpt 

Sample 
Result 

126 

-3 .2 

ND 

986 

ND 

718 

ND 

808 

0.5 

775 

ND 

0.8 

1.1 

4220 

7740 

ND 

26.7 

0.08 

0.15 

0.21 

0.16 

0.013 

475 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

25 

0.5 

0.1 

0.05 

25 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1304815-09 

Mine Code: 41 Sample Date: 6/612013 8:15 PM 

Receipt Date: 61712013 1O:36AM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg.fL 

mgIL 

mgIL 

mgIL 

mg.fL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 
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M -108 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

7/2/2013 13:35 

7/2/2013 13:35 

7/2/2013 13:35 

6/20/2013 8:26 

6118/2013 12:51 

6/18/2013 12:51 

611812013 12:51 

6118/2013 12:51 

611812013 12:51 

6/13/2013 8:00 

6/1112013 18:00 

6/11/2013 18:00 

6/ 13/2013 14:00 

6/1612013 11:00 

6/1112013 18:00 

6/13/2013 0:00 

6126/2013 13:0] 

6/19/2013 13:42 

6/26/2013 13:0] 

6119/2013 13:42 

6/26/2013 13:01 

6119/2013 13:42 

6/2612013 13:01 

6/26/2013 13:01 

6/26/2013 13:01 

6/26/2013 13:01 

6/26/2013 13:01 

6/26/2013 13:01 

Aualyst 
Initials 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

JSH 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030 E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 2320 B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 Soutll 500 vVast 

Sandy, LJT 84010 

801·252-/299 OffiCe 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L ABORATORIES 

Lab Sample No.: 1304815-09 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 6/6/2013 8:15 PM 

Receipt Date: 61712013 10:36 AM 

Sampler: Erik Petersen 

Sample Site: NLP-8 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sa mple 
Result 

122 

ND 

0.15 

ND 

825 

1.74 

4.76 

ND 

0.007 

14.9 

0.06 

0.03 

450 

ND 

Minimum 
Reportiug 

LimH 

0.02 

0.Q2 

0,02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0,005 

0.5 

0.02 

0.02 

0.5 

0.Q1 

ND = Not detected at the corresponding Minimwn Reporting Limit. 

Units 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

I Illg/L = one milligram per liter or I rng!Kg = one milligram per kilogram = I part per million. 

I ng!L = one microgram per liter or I ug/Kg = one microgram per kilogram = I part per billion. 

I ng/L = one nanogram per liler or I ng/Kg = one nanogram per kilogram = I part per trillion. 

Flag Descrilltions 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

6/19/2013 13:42 

6/26/2013 13:01 

6/19/2013 13:42 

7/1/2013 8:46 

6/26/2013 13:01 

6/26/2013 13:01 

6119/2013 13:42 

6/26/2013 13:01 

6/26/2013 13:01 

6/26/2013 13:01 

6/26/2013 13:01 

6/19/2013 13:42 

6/26/2013 13:01 

6/26/2013 13:01 

Analyst 
Initials 

AKL 

AKL 

AKL 

AWL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

AKL 

SL-Ol = Analysis performed by American West Analytical Labs, 463 W. 3600 S., Salt Lake City, UT 84115. 

A-ala = See alkalinity comment. 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA245,1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

A-Ol = Because of the extreme amount of sediment in lhis sample, the alkalinity measurement could not be stabilized; therefore, the alkalinity values are 

estimates ooly. This has also created an inequity in the cation/auion balance. 

F lag 

SL-Ol 

\V\vl/l/,chemtechfcrcl.con1 Page 19 of 19 9632 Soulli 500 \lVest 

DOGM rpi 
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Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABOR A TORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Total 

Alkalinity - Bicarbonate (HC03) 

\lkalinity - Carbonate (C03) 

dkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Chloride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Sulfate 

Total Dissolved Solids (TDS) 

Boron, Dissolved 

Boron, Total 

Calcium, Dissolved 

Iron, Dissolved 

Iron, Total 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

.... N/W chcmtechford CO lil 

OOGM.rpt 

Sample 

Result 

17.8 

-4.3 

440 

ND 

318 

ND 

361 

18 

ND 

ND 

485 

992 

0.09 

0.11 

74.6 

ND 

0.41 

136 

ND 

0,018 

6.2 

0.02 

0.02 

29.0 

Minimum 

Reporting 

LimH 

0.01 

1.0 

1.0 

1.0 

1.0 

1.0 

0.1 

5 

5 

0.05 

0.05 

0.2 

0.02 

0.02 

0.2 

0.005 

0.005 

0.5 

0.02 

0.02 

0.5 

Lab Sample No.: 1309804-01 

Mine Code: 41 Sample Date: 9/3012013 3:50 PM 

Receipt Date: 101212013 2:10 PM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mg/L 

mgIL 

Page 2 of 20 

M - 110 

Site No.: 30 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

DatelTime 

10116/2013 15:00 

10116/2013 15:00 

10/10/2013 17: 09 

1011 0/2013 17: 09 

1011 0/2013 17:09 

1011 0/2013 17:09 

10/10/2013 17:09 

10/3/2013 6:00 

1011112013 9:00 

10/8/2013 8:59 

10/312013 6:00 

101712013 5:30 

10/10/2013 22:45 

101712013 19:56 

10/10/2013 22:45 

10/10/2013 22:45 

101712013 19:56 

10110/2013 22:45 

10110/2013 22:45 

101712013 19:56 

10/10/2013 22:45 

1011 012013 22:45 

101712013 19:56 

10/10/2013 22:45 

Analyst 

Initials 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

KSL 

QJP 

TSM 

JSH 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM J030E 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 5()O VI/est 

Sandy. UT 84()70 

801-262-7299 omO) 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATO R IES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissol ved 

"':/\"/\'/ ch::::::ml8Chrord com 

DOGM.q)1 

Sample 
Result 

0.05 

ND 

ND 

ND 

0.10 

0.10 

0.067 

86.2 

ND 

ND 

ND 

ND 

Minimum 
Reporting 

Limi t 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1309804-03 

Mine Code: 41 Sample Date: 9/30/2013 5:00 PM 

Receipt Date: 10/212013 2:10 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 5 of 20 

M - 111 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

DatelTime 

1011 0/2013 23:09 

101712013 20:03 

10/10/2013 23:09 

101712013 20:03 

lOll 0/2013 23: 09 

101712013 20:03 

10/10/2013 23:09 

10/10/2013 23:09 

10/10/2013 23:09 

10/10/2013 23:09 

10/10/2013 23:09 

10110/2013 23:09 

Analyst 
Initials 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9C)32 Sc!..!th ~00 'v,\'e5t 

Sandy, UT e .. l070 

80 !<'G2-72tSl OmCB 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: A1lon Coal Development. LLC 

Sample Site: Kanab Creek at COUllI)' Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

MerclU'y, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

{anganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

W\WI chem lechford COI11 

DOGMrpt 

Sample 
Result 

0.06 

0,03 

ND 

ND 

136 

0.005 

0.007 

ND 

ND 

5.4 

ND 

ND 

27.9 

ND 

Minimum 
Reporting 

inril 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

001 

0.005 

0.5 

0.02 

0.02 

0.5 

0,0) 

Lab Sample No.: 1309804-03 

Mine Code: 41 Sample Date: 913012013 5:00 PM 

Receipt Date: 101212013 2: ) 0 PM 

Sampler: Erik PettllS~n 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 6 of 20 

M - 112 

Site No.: 102 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

101712013 20:03 

10/10/2013 23:09 

101712013 20:03 

10/15/2013 14:43 

10/10/2013 23:09 

10/10/2013 23:09 

101712013 20:03 

10110/2013 23:09 

1 011 0/2013 23: 09 

10/10/2013 23:09 

10/10/2013 23:09 

101712013 20: 03 

10/10/2013 23:09 

10/10/2013 23:09 

Analyst 
Initials 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Anunonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

A1mninum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

BariilllT, Dissolved 

Calcium, Dissolved 

CacbniilllT, Dissolved 

ChromiilllT, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

VliY.W cI10rYlLechrcr<i .COlli 

DOGM rpt 

Sample 

R esult 

14.7 

-1.5 

ND 

490 

ND 

355 

ND 

402 

ND 

12 

0.3 

ND 

ND 

ND 

306 

876 

0.06 

ND 

ND 

ND 

0.10 

ND 

0.105 

78.1 

ND 

ND 

ND 

0.02 

Minimum 
Reporting 

Li . .rnt 

0.01 

0.01 

5.0 

LO 
1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

6 

0.01 

2 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1309804-07 

Mine Code: 41 Sample Date: 9/3012013 7:30 PM 

Receipt Date: 101212013 2: 10 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 13 of 20 

M - 113 

Sampler: Erik Petersen 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

Analyst 
Initials 

10116/2013 15:00 PNM 

1011612013 15:00 PNM 

10/16/2013 15:00 PNM 

10/14/2013 10:07 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/3/2013 12:30 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

1019/2013 9:00 TJS 

10/8/2013 8:59 QJP 

10/8/2013 7:00 TSM 

10/3/2013 6:00 TSM 

101712013 5:30 JSH 

10/10/2013 23:28 TS 

10/16/2013 22:33 TS 

10/10/2013 23:28 TS 

10/16/2013 22:33 TS 

10/10/2013 23:28 TS 

10/1612013 22:33 TS 

10/10/2013 23:28 TS 

10110/2013 23:28 TS 

1011 012013 23:28 TS 

10/10/2013 23:28 TS 

10/10/2013 23:28 TS 

10/10/2013 23:28 TS 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9532 SO: . .ltl1 500 V,,'asl 

Sandy, UT St.! 070 

801-262-7299 Off!co 



Water Lab Analysis 

Certificate of Analysis 

r"HEMTECH-FORD 
L A B O R A TO R IE S 

Name: Alton Coal Development, LLC 

Sample Site: SW-1A 

Comments: 

Sample Type: Water 

Fie/dpH: 

Field Flow g!Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

fanganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissol ved 

WWvV chemlechford.cOfli 

OOGM.rpt 

Sample 
Result 

ND 

0.02 

ND 

ND 

113 

0.006 

ND 

ND 

ND 

5.2 

ND 

0.03 

22.5 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1309804-07 

Mine Code: 41 Sample Date: 9/30120]3 7:30 PM 

Receipt Date: 101212013 2:10 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 14 of 20 

M -114 

Sampler: Erik Petersen 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

10116/2013 22:33 

10/1012013 23:28 

10/16/2013 22:33 

10115/2013 14:43 

1011 0/2013 23:28 

1011 0/2013 23:28 

) 0116/2013 22:33 

10/10/2013 23:28 

10/10/2013 23:28 

10/1012013 23:28 

10/10/2013 23 :28 

10116/2013 22:33 

10/\0/2013 23:28 

10/10/2013 23:28 

Analyst 
Initials 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 Vvesl 

Sandy UT 84070 

801·262·72980f(;ce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: A1ton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

INV,,\V ch:;mlecrrord com 

DOGiv1.rpt 

Sample 
Result 

32.9 

-2.7 

31.2 

ND 

435 

16.0 

336 

ND 

383 

ND 

22 

ND 

ND 

0.23 

1210 

1910 

0.06 

0.5 

ND 

ND 

0.09 

0.10 

0.056 

120 

ND 

ND 

ND 

ND 

1.93 

Minimum 
Reporting 

Litu il 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1309804-08 

Mine Code: 41 Sample Date: 9/3012013 8:45 PM 

Receipt Date: 101212013 2: 10 PM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mgIL 

mgfL 

mgfL 

mgfL 

mgIL 

mgfL 

mgfL 

mgfL 

mgIL 

mgfL 

mgfL 

mgIL 

mgIL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgIL 

mgfL 

mgfL 

mgfL 

mgIL 

mgfL 

mgfL 

Page 15 of 20 

M - 115 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

Analyst 
Initials 

10/16/2013 15:00 PNM 

10/1612013 15:00 PNM 

10/16/2013 15:00 

10/14/2013 10:07 KRW 

10/912013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/312013 12:30 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

10/9/2013 9:00 TJS 

10/8/2013 7:00 TSM 

10/312013 6:00 TSM 

101712013 5:30 JSH 

10/1012013 23:32 TS 

101712013 20:25 TS 

10/10/2013 23:32 TS 

101712013 20: 25 TS 

10/10/2013 23:32 TS 

101712013 20:25 TS 

10/ 1012013 23:32 TS 

10/10/2013 23:32 TS 

10110/2013 23:32 TS 

10/10/2013 23:32 TS 

10110/2013 23:32 TS 

10/ 1012013 23:32 TS 

101712013 20:25 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9332 Sc~th bOO \f;}(';S: 

S'lndy. UT 84070 

80 !-2G2~720S1 OfGce 



Water Lab Analysis 

Certificate of Analysis 

t::HEMTECH-FORD 
LABORATORIES 

Name: Alton CoaJ Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Waler 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

1olybdemun, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodhun, Dissolved 

Zinc, Dissolved 

'-4VWW chemtechford com 

DOGM rpt 

Sample 
R esult 

0.05 

ND 

ND 

282 

0.005 

0.099 

ND 

ND 

6.0 

0.02 

ND 

42.0 

ND 

Minimum 
Reporting 

LiDlit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1309804·08 

Mine Code: 41 Sample Date: 9130n'013 8:45 PM 

Receipt Date: 101212013 2: 10 PM 

Sampler: Erik PeleJS~ll 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 16 of 20 

M -116 

Site No.: 205 

Field Temp. Deg. C : 

FreId Condo umhos/cm: 

Analysis 
Date/TiDle 

10/10/2013 23:32 

101712013 20:25 

10/15/2013 14:43 

10/10/2013 23:32 

10/10/2013 23:32 

101712013 20:25 

10/10/2013 23:32 

10/10/2013 23:32 

10/10/2013 23:32 

10/10/2013 23:32 

101712013 20:25 

10/10/2013 23:32 

10/10/2013 23:32 

Analyst 
Initials 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245. 1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

9632 SOi.lU, 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LAB ORA TO R IE S 

Name: A1ton Coal Development, LLC 

Sample Site: Well A Y-103 A6 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Alw1llnUm, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calciwn, Dissolved 

Cadmiwn, Dissolved 

Chromiwn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

VNr .v cllernlechford.cotl) 

OOGrvl ,- pl 

Sample 
Result 

43.7 

1.9 

45.4 

ND 

718 

ND 

523 

ND 

589 

ND 

11 

0.3 

0.1 

0.01 

1520 

2850 

ND 

0.2 

ND 

ND 

0.09 

0.11 

0.011 

286 

ND 

ND 

ND 

0.02 

10.8 

Minimum 
R eporting 

Limil 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.01 

50 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1309804-09 

Mine Code: 41 Sample Date: 9/3012013 10:10 PM 

Receipt Date: 101212013 2:10 PM 

Sampler: Erik Petersen 

Units 

mcqlL 

% 

meqlL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mgIL 

mg/L 

mg/L 

mgIL 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

Page 17 of 20 

M - 117 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials 

10116/2013 15:00 PNM 

10/ 1612013 15:00 PNM 

1011612013 15:00 

10/14/2013 10:07 KRW 

10/1 0/2013 17:09 KRW 

10110/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/312013 12:30 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

1019/2013 9:00 TIS 

10/8/2013 7:00 TSM 

10/3/2013 6:00 TSM 

101712013 5:30 JSH 

10/10/2013 23: 35 TS 

101712013 20:53 TS 

10110/2013 23:35 TS 

101712013 20:53 TS 

10/10/2013 23:35 TS 

101712013 20:53 TS 

10/1012013 23:35 TS 

10110/2013 23:35 TS 

10/10/2013 23:35 TS 

10/10/2013 23:35 TS 

10/10/2013 23:35 TS 

10/1012013 23:35 TS 

101712013 20:53 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030 E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 So .. Jth 580 V'./Gst 

S""dy. Vr S'W70 

80 1~2G;>7299 Omen 



Water Lab Analysis 

Certificate of Analysis 

r:,HEMTECH-FORD 
L ABORATORIES 

Name: Allon Coal Development, LLC 

Sample Site: WeUA Y-I03 A6 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Metals 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

r1olybdenwn, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodiwn, Dissolved 

Zinc, Dissolved 

wwwchemlechford com 

DOGM.rpt 

Sample 
Result 

0.04 

NO 

NO 

362 

0.102 

0.l14 

NO 

NO 

13.4 

0.03 

0.02 

24.1 

NO 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1309804-09 

Mine Code: 41 Sample Date: 9/3012013 10:10 PM 

Receipt Date: 10/2/2Q13 2: LO PM 

Sampler: Erik Petersen. 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 18 of 20 

M -11 8 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

10/10/2013 23:35 

101712013 20:53 

10115/2013 14:43 

10/1012013 23:35 

10/1012013 23:35 

101712013 20:53 

10/10/2013 23:35 

10/1 0/2013 23:35 

10/10/2013 23:35 

10/10/2013 23:35 

101712013 20:53 

10/1012013 23:35 

10110/2013 23:35 

Analyst 
Initials 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200. 7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATO R I ES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-4 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OR) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninwn, Dissolved 

Aluminwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calciwn, Dissolved 

Cadmiwn, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

-.."-/V/\Io/ crlcmlcd-:(ord.com 

DOGI\Il.rpt 

Sample 
Result 

30.1 

-32 

28.2 

ND 

648 

ND 

485 

ND 

531 

ND 

18 

0.3 

ND 

0.42 

910 

0.09 

2.5 

ND 

ND 

0.11 

0.11 

0.020 

202 

ND 

ND 

ND 

0.03 

14.4 

Minimum 
Reporting 

Limjl 

0.01 

0.01 

5.0 

1.0 

LO 
1.0 

LO 
1.0 

0.2 

1 

0.1 

0.1 

0.05 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1309806-01 

Mine Code: 41 Sample Date: 10/112013 4:00 PM 

Receipt Date: 101212013 2:10 PM 

Uruts 

meqiL 

% 

meqiL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 2 of 17 

M - 119 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials 

10/25/2013 9:00 PNM 

10/25/2013 9:00 PNM 

10/25/2013 9:00 PNM 

10/14/2013 10:07 KRW 

10/912013 14:30 KRW 

10/9/2013 14:30 KRW 

1019/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/6/2013 7:00 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

10/11/2013 9:00 KSL 

10/8/2013 7:00 TSM 

10/312013 6:00 TSM 

101712013 5:30 JSH 

1011112013 0:35 TS 

101712013 21:27 TS 

1011112013 0:35 TS 

101712013 21:27 TS 

1011112013 0:35 TS 

101712013 21:27 TS 

10/ 1112013 0:35 TS 

10/11/2013 0:35 TS 

10/1112013 0:35 TS 

1011112013 0:35 TS 

10/1112013 0:35 TS 

10/ 1112013 0:35 TS 

101712013 21:27 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 SOUt;1 5:JC V\\i!,;t 

S..:mdy, UT 8.-1070 

80'!·262· 7298 OHice 



Water Lab Analysis 

Certificate of Analysis 

~HEMTECH-FORD 
LABORA TO RIES 

Name: AJtOD COlli Development, t.LC 

Sample Site: NLP-4 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

iIolybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www chemtechford com 

DOGM.rpt 

Sample 
Result 

0.04 

ND 

ND 

200 

0.236 

0.485 

ND 

ND 

7.0 

0.02 

0.02 

34.4 

ND 

Minimum 
Reporting 

Limi t 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1309806-01 

Mine Code: 41 Sample Date: lO/ I120B 4:00 PM 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 3 of 17 

M -120 

Receipt Date: 101212013 2: 1.0 PM 

Sampler; Erik Petersen 

Site No.: i25 

Field Temp. Deg. C : 

Field Condo umhos/em: 

Analysis 
DatelTime 

1011112013 0:35 

101712013 21:27 

10/15/2013 14:43 

10/1112013 0:35 

10/1112013 0:35 

101712013 21:27 

10/1112013 0:35 

10/11/2013 0:35 

10/1112013 0:35 

10111/2013 0:35 

101712013 21:27 

10/1112013 0:35 

10/1112013 0:35 

Analyst 
Initials 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method T lal: 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200. 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analys is 

CHEMTECH-FORD 
LABORATO R IES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OR) 

Alkalinity - Total (as CaC03) 

AnmlOnia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

','0'\'1\'/ cI !emlocr'ford com 

DOGM rpl 

Sample 
Result 

16.8 

-6.4 

14.8 

ND 

852 

ND 

652 

ND 

699 

ND 

5 

0.2 

0.1 

0.22 

386 

0.09 

7.9 

ND 

0.13 

0.13 

0.013 

65.1 

ND 

ND 

ND 

0.04 

39.4 

0.03 

Minimum 
R eporting 

Limit 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.05 

5 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

0.02 

Lab Sample No.: 1309806-02 

Mine Code: 41 Sample Date: 10/112013 4:30 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 4 of 17 

M - 121 

Receipt Date: 101212013 2: 10 PM 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Da telTime 

Analyst 
Initials 

10125/20 13 9:00 PNM 

10/25/2013 9:00 PNM 

10/25/2013 9:00 PNM 

1011412013 10:07 KRW 

10/9/2013 14:30 KRW 

1019/2013 14:30 KRW 

1019/2013 14:30 KRW 

10/9/2013 14:30 KRW 

1019/2013 14:30 KRW 

10/612013 7:00 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

10111/2013 9:00 KSL 

10/8/2013 7:00 TSM 

10/312013 6:00 TSM 

101712013 5:30 

10/11/2013 0:39 TS 

101712013 21 :31 TS 

101712013 21:31 TS 

10/1112013 0:39 TS 

101712013 21:31 TS 

10/1112013 0:39 TS 

10111 /2013 0:39 TS 

10/11120 13 0:39 TS 

10/11/2013 0:39 TS 

10/11/2013 0:39 TS 

10/11/2013 0:39 TS 

10/7/2013 21:31 TS 

1 01 ll/2 0 13 0:39 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM 2320 B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9G:~2 S00th 500 VI/(;st 

Sandy. UT 8-1070 

80 1-2G2·7299 OTo"l 



Water Lab Analysis 

Certificate of Analysis 

-l""HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development LLC 

Sample Site: NLP-3 

Comments: 

Sample Type: water 

Field pH: 

Field Flow g/Mfn.: 

Parameter 

Metals 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

fickel, Dissolved 

'Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

;W/W chemlechford com 

DOGM.rpt 

Sample 
Result 

ND 

ND 

125 

0.007 

0.981 

ND 

ND 

8.3 

ND 

0.03 

23.1 

ND 

Minimum 
Reporting 

Limi t 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.Ql 

Lab Sample No.: 1309806-02 

Mine Code: 41 Sample Date: 10/1/2013 4:30 pM 

Receipt Date: 101212013 2: 10 PM 

Sampler: Erik Petersen 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 5 of 17 

M -122 

Site No.: 225 

Field Temp. Deg. C : 

Field C~md. umhoslcm: 

Analysis 
Date/Time 

101712013 21:31 

10/15/2013 14:43 

10/1112013 0:39 

1011112013 0:39 

101712013 21:31 

10/1112013 0:39 

1011112013 0:39 

1011112013 0:39 

10/1112013 0:39 

101712013 21:31 

10/1112013 0:39 

10/1112013 0:39 

Analyst 
Initials 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801·262·7299 Office 



Water Lab Analysis 

Certificate of Ana lysis 

CHEMTECH-FORD 
L A B ORA T OR IE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-2 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

1A'W'o..V c.h8mlocrf(>rd~com 

DOGM.rpt 

Sample 
Result 

53.6 

-1.5 

52.0 

ND 

565 

ND 

414 

ND 

463 

0.9 

147 

0.4 

0.1 

0.37 

1930 

3130 

ND 

7.2 

ND 

ND 

0.15 

0.15 

0.016 

240 

ND 

ND 

ND 

0.03 

34.3 

Minimum 
R eporting 

Limit 

0.01 

0,01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.05 

20 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1309806-03 

Mine Code: 41 Sample Date: 10/112013 5:30 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mg/L 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mg/L 

mgIL 

mgIL 

Page 6 of 17 

M -123 

Receipt Date: 101212013 2:10 PM 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

Analyst 
Initials 

10/25/2013 9:00 PNM 

10/2512013 9:00 PNM 

10/25/2013 9:00 PNM 

10/14/2013 10:07 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/6/2013 7:00 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

10/11/2013 9:00 KSL 

10/8/2013 7:00 TSM 

10/3/2013 6:00 TSM 

101712013 5:30 RMC 

1011112013 0:43 TS 

101712013 21 :35 TS 

10/11/2013 0:43 TS 

101712013 21:35 TS 

1011112013 0:43 TS 

101712013 21:35 TS 

10/1112013 0:43 TS 

10/11 /2013 0:43 TS 

1011112013 0:43 TS 

1011112013 0:43 TS 

1011112013 0:43 TS 

10/1112013 0:43 TS 

101712013 21:35 TS 

na lytica l Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM 2320 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 Sc:..:th b,JO V\'eS! 

Sandy. L:T 8-1070 

801"2G2~7299 Office 



Water Lab Analysis 

Certificate of Analysis 

C:HEMTECH-FORD 
L ABORATORIES 

Name: Alton Cool Development, LLC 

Sa'mple Site: NI$2 

Commen~: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

lolybdenwn, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www.chemtechford com 

DOGM.rpt 

Sample 
Result 

0.05 

0.02 

ND 

364 

0.043 

0.427 

ND 

ND 

5.5 

0.02 

0.02 

228 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1309806-03 

Mine Code: 41 Sample Date: J0/112013 5 ~30 PM 

Receipt Date: IOI2I2Q13 2: 10 FM 

Sampler: Erik Petersen 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 7 of 17 

M -124 

Site No. : 225 

Field 'Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

10/11/2013 0:43 

101712013 21:35 

10/15/2013 14:43 

10/11/2013 0:43 

10/11/2013 0:43 

101712013 21:35 

10/11/2013 0:43 

10/11/2013 0:43 

10/11/2013 0:43 

10/11/2013 0:43 

101712013 21:35 

10/1112013 0:43 

10/11/2013 0:43 

Analyst 
Initials 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L ABORA T ORIES 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OR) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

,'S-/I/,I chemtechford com 

DOGM.rpt 

Sample 
Result 

42.7 

-0.01 

ND 

574 

ND 

424 

ND 

471 

1.4 

58 

0.5 

0.2 

0.10 

1520 

2840 

ND 

0.5 

ND 

ND 

0.23 

0.23 

0.015 

286 

ND 

ND 

ND 

0.06 

8.48 

Minimum 
Reporting 

Limi t 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.01 

50 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1309806-04 

Mine Code: 41 Sample Date: 10/112013 6:10 PM 

Units 

meqlL 

% 

meqlL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

rng/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

Page 8 of 17 

M -125 

Receipt Date: 101212013 2:10 PM 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

Analyst 
Initials 

10/25/2013 9:00 PNM 

10/25/2013 9:00 PNM 

10/25/2013 9:00 

10/14/2013 10:07 KRW 

10/1012013 17:09 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/10/2013 17:09 KRW 

10/6/2013 7:00 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

10/11/2013 9:00 KSL 

10/8/2013 7:00 TSM 

10/3/2013 6:00 TSM 

101712013 5:30 RMC 

10/11 /2013 1:06 TS 

101712013 21:47 TS 

10/11 /2013 1:06 TS 

101712013 21:47 TS 

10/11/2013 1:06 TS 

101712013 21:47 TS 

10/ 11 /2013 1:06 TS 

10/11/2013 1:06 TS 

10/11/2013 1:06 TS 

10/ 11/2013 1:06 TS 

1011112013 1:06 TS 

1011112013 1:06 TS 

101712013 21:47 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM 2320 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9G32 Soutf) SOC \!\!eSt 

Sandy. UT 81 C70 

SO i-262-729St Office 



Water Lab Analysis 

Certificate of Analysis 

r ,HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

[olybdemun, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodiwn, Dissolved 

Zinc, Dissolved 

W\VW chemtcchrord.col11 

DOGM.rpt 

Sample 
Result 

0.04 

ND 

ND 

215 

0.555 

0.544 

ND 

ND 

9.5 

0.03 

ND 

240 

ND 

M.inimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

O,ol 

0.005 

0.5 

0.02 

0.02 

0.5 

O,ol 

Lab Sample No.: 1309806-04 

Mine Code: 41 Sample Date: lOll 120 13 6:10 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 9 of 17 

M -126 

Receipt Date: 101212013 2: IQ PM 

Sampler: Erik -Pete~en 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

10111/2013 1:06 

101712013 21:47 

10/15/2013 14:43 

10/1112013 1:06 

10/11/2013 1:06 

101712013 21:4 7 

10/11/2013 1:06 

10/11/2013 1:06 

1011112013 1:06 

10111 /2013 1:06 

101712013 21:47 

1011112013 1:06 

10/1112013 1:06 

Analyst 
Initials 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

80'1-262-7289 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: A1ton Coal Development, LLC 

Sample Site: NLP-5 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Iotal 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Iotal (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Iotal 

Phosphorus, Iotal as P 

Sulfate 

Iotal Dissolved Solids (IDS) 

Aluminum, Dissolved 

Aluminum, Iotal 

Arsenic, Dissolved 

Arsenic, Iotal 

Boron, Dissolved 

Boron, Iotal 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

ChromiLUn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Iotal 

ww·,v chemlechford.col11 

DOGM.rt.>t 

Sample 
Result 

30.2 

-5.9 

26.8 

598 

ND 

449 

ND 

490 

ND 

14 

0.2 

0.2 

0.36 

960 

1810 

ND 

8.6 

ND 

ND 

0.12 

0.13 

0.022 

207 

ND 

ND 

ND 

ND 

27.4 

Minimum 
Reporting 

Limit 

0.01 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.05 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1309806-05 

Mine Code: 41 Sample Date: 10/1/2013 6:40 PM 

Receipt Date: 10/212013 2: 10 PM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meqIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgfL 

mg/L 

Page 10 of 17 

M -127 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

DatelTime 
Analyst 
Initials 

10125/2013 9:00 PNM 

10/25/2013 9:00 PNM 

10/25/2013 9:00 PNM 

10/9/2013 14:30 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/20 13 14:30 KRW 

10/9/20 13 14:30 KRW 

10/6/2013 7:00 ISM 

10/3/2013 6:00 ISM 

10/3/2013 6:00 ISM 

10/1112013 9:00 KSL 

10/S/2013 7:00 ISM 

10/3/2013 6:00 I SM 

101712013 5:30 RMC 

1011112013 1:10 IS 

10/7/2013 21:59 IS 

10/11/2013 1:10 IS 

101712013 21:59 IS 

10/1112013 1:10 IS 

101712013 21:59 IS 

1011112013 1:10 IS 

10/11/2013 1:10 IS 

10/ 1112013 1:10 IS 

10111 /2013 1:10 IS 

10111/2013 1:10 IS 

10/11/2013 1:10 IS 

101712013 21:59 IS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2320B 

SM2320B 

SM2320B 

SM 2320 B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

8632 South 500 VVast 

:3nndy. UT 8,1070 

801-262-72D~1 Olf~co 



Water Lab Analysis 

Certificate of Ana lysis 

r-HEMTECH-FORD 
L ABORA T OR IE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-5 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Merctuy, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Iolybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

~\'\VY.' chcmlcchford com 

DOGM.rpt 

Sample 
Result 

0.04 

0.04 

ND 

184 

ND 

1.04 

ND 

ND 

5.4 

0.02 

0.03 

26.9 

ND 

Minimnm 
Reporting 

Limil 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1309806-05 

Mine Code: 41 Sample Date: 10/112013 6:40 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 11 of 17 

M -128 

Receipt Date: 101212013 2:10 PM 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

10111 /2013 1:10 

101712013 21:59 

10/15/2013 14:43 

10/11/2013 1:10 

10/11/2013 1:10 

101712013 21:59 

10/11/2013 1:10 

1011112013 1: 10 

10/11/2013 1:10 

10/1112013 1:10 

101712013 21:59 

1011112013 1:10 

1011112013 1: 10 

Analyst 
Initials 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South !)OC Vvest 

S"ndy. UT 8·1070 

301-262-72990rr.ce 



Water Lab Analysis 

Certificate of Ana lysis 

CHEMTECH-FORD 
LABORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-l 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balaoce 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Alumimun, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissol ved 

Iron, Dissolved 

Iron, Total 

w \\!\,' j cilemtech ford.com 

DOGM.rpt 

Sample 
Result 

45.9 

-5.0 

ND 

752 

ND 

569 

ND 

617 

ND 

39 

0.3 

ND 

0.12 

1560 

2670 

ND 

5,0 

ND 

0.05 

0.06 

0.06 

0.014 

271 

ND 

ND 

ND 

0.37 

42,2 

Minimum 
Reporting 

Limil 

0.01 

0,01 

5,0 

1.0 

1.0 

1.0 

1.0 

LO 
0.2 

2 

0.2 

0.1 

0.05 

20 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0,02 

0.02 

Lab Sample No.: 1309806-06 

Mine Code: 41 Sample Date: 10/112013 7: 15 PM 

Receipt Date: 10/212013 2:10 PM 

Units 

meqIL 

% 

meq/L 

mgIL 

mgIL 

I1lgIL 

mg.!L 

mg.!L 

11lg.!L 

11lg.!L 

mg.!L 

mg.!L 

11lg.!L 

mgIL 

11lg.!L 

mg.!L 

mg.!L 

mg.!L 

mg.!L 

mgIL 

mg.!L 

mg.!L 

mg.!L 

mg.!L 

mg.!L 

mg.!L 

mg.!L 

mg.!L 

mgIL 

Page 12 of 17 

M -129 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

Analyst 
Initials 

10/25/2013 9:00 PNM 

10/25/2013 9:00 PNM 

10/25/2013 9:00 PNM 

10/1412013 10:07 KRW 

101912013 14:30 KRW 

1019/2013 14:30 KRW 

1019/2013 14:30 KRW 

1019/2013 14:30 KRW 

1019/2013 14:30 KRW 

10/6/2013 7:00 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

10/1112013 9:00 KSL 

10/8/2013 7:00 TSM 

10/3/2013 6:00 TSM 

101712013 5:30 

10/1112013 1:13 TS 

101712013 22:02 TS 

10/11/2013 1:13 TS 

101712013 22:02 TS 

10/1112013 1:13 TS 

101712013 22:02 TS 

10/11/2013 1:13 TS 

1011112013 1:13 TS 

1011112013 1:13 TS 

1011112013 1:13 TS 

10/ 11 /2013 1:13 TS 

10/ 11 /2013 1:13 IS 

101712013 22:02 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300,0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 Soutl) !JOG VVeS~ 

Snndy u'l' 8¥FO 

30'!"2G2-7290 omen 



Water lab Analysis 

Certificate of Analysis 

~H EMTECH-FORD 
LAB O RATORIE S 

Name: AlIOD Coal Development, LLC 

Sample Site: NLP-I 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Metals 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

'Iolybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WWoN chemtechford com 

DOGM rpt 

Sample 
Result 

0.04 

0.03 

ND 

312 

0.060 

0.480 

ND 

ND 

5.0 

ND 

ND 

49.3 

ND 

Minimum 
Reporting 

Lintil 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1309806-06 

Mine Code: 41 Sample Date: J0/112013 7:15 PM 

Receipt Date: 10{212013 2: I 0 P¥ 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 13 of 17 

M -130 

Sampler: Et:ik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Method Flag 

10/1112013 1:13 

101712013 22:02 

1011512013 14:43 

1011112013 1:13 

1011112013 1:13 

101712013 22:02 

1011112013 1:13 

10/11/2013 1:13 

1011112013 1:13 

10/11/2013 1:13 

101712013 22:02 

1011112013 1:13 

1 01 11I20 13 1:13 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L ABORATOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Alumimun, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissol ved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

y,/ww chemtechford .com 

DOGM rpt 

Sample 
Result 

26.6 

-4.4 

24.3 

ND 

2820 

ND 

2080 

ND 

2320 

ND 

34 

0.5 

2.1 

0.61 

470 

1250 

0.09 

23.8 

ND 

0.06 

0.11 

0.11 

0.022 

86.5 

ND 

ND 

ND 

0.02 

77.0 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.05 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1309806-07 

Mine Code: 41 Sample Date: 10/1/2013 8:00 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 14 of 17 

M - 131 

Receipt Date: 101212013 2:10 PM 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

Analyst 
Initials 

10125/2013 9:00 PNM 

10/2512013 9:00 PNM 

10/25/2013 9:00 PNM 

10/1412013 10:07 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/6/2013 7:00 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

10/11/2013 9:00 KSL 

10/8/2013 7:00 TSM 

10/3/2013 6:00 TSM 

101712013 5:30 RMC 

10/1112013 1:17 TS 

101712013 22:06 TS 

10/11 /2013 1:17 TS 

101712013 22:06 TS 

10/11/2013 1: 17 TS 

101712013 22:06 TS 

1011112013 1:17 TS 

10/11 /2013 1:17 TS 

10/11/2013 1: 17 TS 

1011112013 1:17 TS 

10/1112013 1:17 TS 

10/1112013 1:17 TS 

101712013 22:06 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

E PA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 SCU t:1 SOO \iVas: 

Sandy. UT 8·1070 

80 1 -262- 728~ 0irce 



Water lab Analysis 

Certificate of Analysis 

C"H EMTECH-FORD 
LABORATORIES 

Name: Alton CoolDeveJopmcnt LL 

Sample Site: NLP-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Metals 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Iolybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www chemtechford com 

DOGMrpt 

Sample 
Result 

0.02 

0.09 

ND 

181 

0.184 

3.18 

ND 

ND 

3.4 

0.03 

0.03 

116 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

O.oI 
0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1309806-07 

Mine Code: 41 Sample Date: 101112013 8:00 PM 

Receipt Date: 10/212013 2: 10 PM 

Units 

mgIL 
mgIL 
mgIL 
mg/L 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 15 of 17 

M -132 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

10/1112013 1:17 

101712013 22:06 

10/15/2013 14:43 

10/11/2013 1: 17 

10/11/2013 1:17 

101712013 22:06 

10/11/2013 1: 17 

10/1112013 1:17 

1011112013 1:17 

1011112013 1:17 

101712013 22:06 

1011112013 1:17 

1011112013 1:17 

Analyst 
Initials 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy, UT 84 070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-8 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Alwninum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissol ved 

Iron, Dissolved 

Iron, Total 

',''IN'IW cllemlBch(ord .coin 

DOGM.rpt 

Sample 
Result 

95.2 

1.3 

97.6 

ND 

696 

ND 

518 

ND 

571 

0.4 

530 

ND 

0.2 

0.35 

3310 

6190 

ND 

8.6 

ND 

0.09 

0.25 

0.24 

0.018 

466 

ND 

ND 

ND 

0.02 

78.5 

Minimum 
R eporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

50 

0.5 

0.1 

0.05 

50 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1309806-08 

Mine Code: 41 Sample Date: 1O/l/2013 8:45 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 16 of 17 

M -133 

Receipt Date: 101212013 2:10 PM 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials 

10125/2013 9:00 PNM 

10/2512013 9:00 PNM 

10/25/20 13 9:00 PNM 

10114/2013 10:07 KRW 

10/9120 13 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/9/2013 14:30 KRW 

10/6/2013 7:00 TSM 

10/3/2013 6:00 TSM 

10/3/2013 6:00 TSM 

10/1112013 9:00 KSL 

10/8/2013 7:00 TSM 

10/3/2013 6:00 TSM 

101712013 5:30 RMC 

10/11120 13 1:21 TS 

101712013 22:10 TS 

10/U/2013 1:21 TS 

101712013 22: 10 TS 

1011112013 1:21 TS 

101712013 22:10 TS 

10/ 11 /2013 1:21 TS 

1011112013 1:21 TS 

1011112013 1:21 TS 

1011112013 1:21 TS 

I 01 ll/20 13 1:21 TS 

10/11/2013 1:21 TS 

101712013 22:10 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9532 Scutt) !SOG \11/03: 

Sandy, liT 84070 

80 I n 2G2-7299 Omen 



Water Lab Analysis 

Certificate of Analysis 

C" HEMTECH-FORD 
L ABORATORIES 

Lab Sample No.: 1309806-08 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 10/1/2013 8:45 PM 

Receipt Date: 101212013 2:10 PM Sample Site: NLP-8 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 

Lead, Dissolved 

Lead, Iotal 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Iotal 

lolybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Iotal 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 
Result 

0.03 

0.05 

ND 

708 

1.38 

2.13 

ND 

ND 

18.1 

0.04 

0.04 

360 

ND 

Minimnm 
Reporting 

Limit 

0.Q2 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

NO = Not detected at the corresponding Minimum Reporting Limit. 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1 mgIL = one milligram per liter or 1 mglKg = one milligram per kilogram = 1 part per million. 
1 ugIL = oue nricrogram per liter or 1 uglKg = oue nricrogram per kilogram = 1 part per billion. 

1 ngIL = one nanogram per liter or 1 uglKg = one nanogram per kilogram = 1 part per trillion. 

Flag Descriptions 

W\'VW cll emlechford com Page 17 of 17 

M -134 
DOGM.rpt 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

10/1112013 1:21 

101712013 22: 10 

10/15/2013 14:43 

10/1112013 1:21 

10/11/2013 1:21 

101712013 22: 10 

10/11/2013 1:21 

10/1112013 1:21 

10/1112013 1:21 

10/1112013 1:21 

101712013 22: 10 

10/1112013 1:21 

10/1112013 1:21 

Analyst 
Initials 

IS 

IS 

AKL 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 SOU!ll 500 West 

Sandy UT 8~ 070 

80 1-2G2-7208 0frice 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LA BORA TO R IE S 

Name: Alton Coal Development, LLC 

Sample Site: SP7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphoms, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

A1mninrun, Dissolved 

A1unlinLUll, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

BariLUll, Dissolved 

CalciLUll, Dissolved 

CadmiLUll, Dissolved 

Chromirun, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

VV\\;',V chemLochford.com 

DOGrvl.rpt 

Sample 
Result 

17.5 

-0.1 

ND 

532 

ND 

395 

ND 

437 

ND 

10 

0.2 

ND 

0.02 

410 

0.08 

0.2 

ND 

ND 

0.06 

0.07 

0.051 

154 

ND 

ND 

ND 

0.03 

1.26 

Minimum 
R eporting 

Limil 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1310191-02 

Mine Code: 41 Sample Date: to/8/2013 4:45 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 4 of 7 

M -135 

Receipt Date: 10/11/2013 11:05 AM 

Sampler: Erik Petersen 

Site No.: 203 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DAte/Time 

Analyst 
Initials 

10/23/2013 7:00 PNM 

10/2312013 7:00 PNM 

10/23/2013 7:00 PNM 

10/2112013 21:38 KRW 

10121 /2013 21:32 KRW 

10/2112013 21:32 KRW 

10/2112013 21:32 KRW 

10/2112013 21:32 KRW 

10/2112013 21:32 KRW 

10/1412013 9:00 TSM 

10111/2013 17:00 TSM 

1011112013 17:00 TSM 

10/22/2013 13:00 TJS 

10/15/20 13 11 :00 TSM 

10/1112013 17:00 TSM 

10/15/2013 7:30 

10/16/2013 21:41 TS 

10/1612013 15:14 TS 

10/16/2013 21:41 TS 

10116/2013 15:14 TS 

10/16/2013 21:41 TS 

10/16/2013 15:14 TS 

10/1612013 21:41 TS 

10116/2013 21:41 TS 

10/16/2013 21:41 TS 

10/16/2013 21:41 TS 

10/16/2013 21:41 TS 

10/1612013 21:41 TS 

10116/2013 15:14 TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

8332 GDi;t:1 5~JG V\"0S~ 

Sar.dy, L· T 8~HFO 

301-2G2 -7 298 CHico 



Water lab Analysis 

Certificate of Analysis 

t::H EMTECH-FORD 
LABORATORIES 

Name: Alton Coal De,'elopmcn t, LLC 

Sample Site: SP7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Mln.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Iolybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www chemtechford com 

DOGM rpt 

Sample 
Result 

ND 

0.02 

ND 

108 

0.082 

0.138 

ND 

ND 

4.4 

0.03 

0.03 

18.3 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1310191-02 

Mine Code: 4] Sample Date: 10/812013 4:45 PM 

Units 

mgfL 
mgIL 
mgIL 
mgIL 
mgfL 
mgfL 
mgfL 
mgIL 
mgIL 
mgIL 
mgfL 
mgfL 
mgfL 

Page 5 of7 

M -136 

Receipt Date: IOtll/2013 11:05AM 

Sampler: Erik Petersen 

Site No.: 203 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

10/16/2013 21:41 

10/16/2013 15:14 

10/15/2013 14:54 

10/16/2013 21:41 

10/16/2013 21:41 

10116/2013 15:14 

10/16/2013 21:41 

10/16/2013 21 :41 

10/16/2013 21:41 

10/16/2013 21:41 

10116/2013 15:14 

10116/2013 21 :41 

10/16/2013 21 :41 

Analyst 
Initials 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801·262·7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-9 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

P arameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (BC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

\'11,"";W c:nemiBchford.ccn1 

DOGM.r[Jt 

Sample 
Result 

80.6 

-2.8 

76.2 

ND 

564 

ND 

415 

ND 

462 

ND 

443 

0.7 

2.0 

0.36 

2830 

4720 

0.07 

5.4 

0.05 

ND 

0.23 

0.25 

0.024 

278 

ND 

ND 

ND 

ND 

14.9 

Minimum 
Reporting 

L imil 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

5 

0.5 

O.l 
0.03 

20 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

0.02 

Lab Sample No.: 1310191-03 

Mine Code: 41 Sample Date: 10/812013 5:45 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

rngIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

rngIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 6 of 7 

M -137 

Receipt Date: 10/1112013 11:05 AM 

Sampler: Erik Petersen 

Site No.: 239 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
DatelTime 

Analyst 
Initials Analytical Method Flag 

10/23/2013 7:00 PNM 

10/2312013 7:00 PNM 

10/23 /2013 7:00 

10/2112013 21:38 KRW 

10/2112013 21 :32 KRW 

10/2112013 21:32 KRW 

10/21/2013 21:32 KRW 

10/2112013 21:32 KRW 

10/2112013 21:32 KRW 

10/1412013 9:00 TSM 

10/11 /2013 17:00 TSM 

10/11/2013 17:00 TSM 

10/22/2013 13:00 TJS 

10/15/2013 11 :00 TSM 

10/1112013 17:00 TSM 

10115/2013 7:30 RMC 

10116/2013 21:45 TS 

10/1612013 15:18 TS 

10/16/2013 21:45 TS 

10/16/2013 15:18 TS 

10/16/2013 21:45 TS 

10/16/2013 15:18 TS 

10/161201321:45 TS 

10/16/2013 21:45 TS 

10/16/2013 21:45 TS 

10/16/2013 21:45 TS 

10/16/2013 21:45 TS 

10/16/2013 21:45 TS 

10/16/2013 15:18 TS 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 SL." • .Jth 580 v\'est 

SalOdy. UT 8401"0 

oO~~2G2~72n~1 Office 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LABORATO.QIES 

Lab Sample No.: 1310191-03 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 10/812013 5:45 PM 

Sample Site: NLP-9 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Lead, Dissolved 

Lead, Total 

MerclU)', Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

lolybdenwn, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 

Result 

ND 

0.03 

ND 

531 

0.012 

0.181 

ND 

ND 

8.1 

0.07 

0.04 

425 

ND 

Minimum 
Reporting 

L imit 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

O.oI 
0.005 

0.5 

0.02 

0.02 

0.5 

O.oI 

ND = Not detected at the corresponding Minimum Reporting Limit. 

Units 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

1 mgIL = one milligram per liter or 1 mg/Kg = one milligram per kilogram = I part per million. 
I ugIL = one microgram per liter or I ug/Kg = one microgram per kilogram = I part per billion, 
I ngIL = one nanogram per liter or I ng/Kg = one nanogram per kilogram = I part per trillion. 

Flag Descriptions 

y',N:/\V cham lechford com Page 7 of 7 

M -138 
DOGM.rpt 

Receipt Date: 10/11/2013 11:05AM 

Sampler: Erik Petersen 

Site No.: 239 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

Analyst 
Initials Analytical Method Flag 

10/16/2013 21:45 TS 

10116/2013 15: 18 TS 

1011512013 14:54 AKL 

10/1612013 21:45 TS 

10/1612013 21:45 TS 

10/1612013 15:18 TS 

10116/2013 21:45 TS 

10116/2013 21:45 TS 

10116/2013 21:45 TS 

10/1612013 21:45 TS 

10/16/2013 15:18 TS 

10/16/2013 21:45 TS 

10/1612013 21:45 TS 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 VVest 

Snndy. UT 84070 

80; ·262· 7299 Orrice 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABO RATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-13 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Anions, Total 

Cation/Arrion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arseni c, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadtnium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

"'I'fVW ctl6'rntechford com 

DOGf,1.rpt 

Minimum 
Sa mple 

110 0.01 

-3.1 

0.01 

ND 5.0 

813 1.0 

ND 1.0 

600 1.0 

ND 1.0 

667 1.0 

ND 0.2 

186 5 

0.9 0.5 

0.1 0.1 

1.5 0.10 

4380 50 

20 

ND 0.05 

18.3 0.05 

0.06 0.05 

0.09 0.05 

0.92 0.05 

L05 0.05 

0.007 0.005 

301 0.2 

ND 0.005 

0.018 0.005 

ND 0.005 

0.03 0.02 

Lab Sample No.: 1400015-05 

Mine Code: 41 Sample Date: 12/3112013 2:45 PM 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 249 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

meq/L 1/15/2014 9:20 PNM SM 1030E 

% 1115/2014 9:20 PNM SM 1030E 

meq/L 9:20 PNM SM 1030E 

mg/L 1/13/2014 7:41 KRW SM2310B 

mg/L 116/2014 13:50 KRW SM2320B 

mg/L 116/2014 13:50 KRW SM2320B 

mg/L 116/2014 13:50 KRW SM 2320 B 

mg/L 116/2014 13:50 KRW SM2320B 

mg/L 1/6/2014 13:50 KRW SM2320B 

mg/L 115/2014 10:00 TSM SM 4500 NH3-D 

mg/L 112/2014 17:00 TSM EPA 300.0 

mg/L 112/2014 17:00 TSM EPA 300.0 

mg/L 116/2014 10:00 KSL SM 4500 N03-F 

mglL 11712014 4:00 TSM SM4500PBSE 

mg/L 112/2014 17:00 TSM EPA 300.0 

mg/L 116/2014 8:00 MZ SM2540C 

mg/L 11712014 16:48 TS EPA 200.7 

mg/L 116/2014 18:33 TS EPA 200.7 

mg/L 11712014 16:48 TS EPA 200.7 

mg/L 116/2014 18:33 TS EPA 200.7 

mg/L 117/2014 16:48 TS EPA 200.7 

mg/L 116/2014 18:33 TS EPA 200.7 

mg/L 11712014 16:48 TS EPA 200.7 

mg/L 11712014 16:48 TS EPA 200.7 

mg/L 11712014 16:48 TS EPA 200.7 

mg/L 11712014 16:48 TS EPA 200.7 

mg/L 11712014 16:48 TS EPA 200.7 

mg/L 11712014 16:48 TS EPA 200.7 

Page 10 of 21 9632 SOllth 500 \/'vest 

S"'10y. CIT 84070 

M - 139 SG1·::\)2·729!;] Cfflce 



Water Lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
LAB ORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-13 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

......-., Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenwn, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Seleniwn, Total 

Sodiwn, Dissolved 

Zinc, Dissolved 

WN'~'" .ch ernted)fol d corn 

DOGM.rpt 

Sample 

ResuJl 

26.1 

ND 

ND 

ND 

572 

0.190 

0.898 

ND 

0.007 

13.4 

0.16 

0.10 

935 

ND 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1400015-05 

Mine Code: 41 Sample Date: 12/3112013 2:45 PM 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 11 of 21 

M -140 

Site No.: 249 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

DlUerrime 

1/6/2014 18:33 

11712014 16:48 

1/6/2014 18:33 

11712014 13:00 

11712014 16:48 

11712014 16:48 

lI6/2014 18:33 

11712014 16:48 

11712014 16:48 

11712014 16:48 

11712014 16:48 

116/2014 18:33 

11712014 16:48 

11712014 16:48 

Analyst 

InitiHls 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 SOllth 500 \.Vest 

Sandy. UT 84070 

801·2627299 Otfice 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromimll, Dissolved 

Copper, Dissolved 

I.'/IN'N ch en;tBchtonj corn 

DOGr,,1.rpt 

Sample 

Rcsull 

8.3 

1.6 

8.6 

ND 

363 

ND 

263 

ND 

297 

ND 

5 

0.2 

ND 

ND 

0.02 

108 

520 

ND 

0.1 

ND 

ND 

ND 

ND 

0.173 

67.0 

ND 

ND 

ND 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

6 

0.01 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1400015-06 

Mine Code: 41 Sample Date: 12/31/2013 4:15 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 21 

M -141 

Receipt Date: 112/2014 11:46AM 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

D lef ll e 

1115/2014 9:20 

1115/2014 9:20 

1115/2014 9:20 

1/13/2014 7:41 

116/2014 13:50 

1/6/2014 13:50 

116/2014 13:50 

116/2014 13:50 

1/612014 13:50 

1/5/2014 10:00 

112/2014 17:00 

112/2014 17:00 

116/2014 10:00 

116/2014 9:59 

11712014 4:00 

1/2/2014 17:00 

116/2014 8:00 

11712014 16:55 

116/2014 18:40 

11712014 16:55 

116/2014 18:40 

11712014 16:55 

116/2014 18:40 

11712014 16:55 

117/2014 16:55 

11712014 16:55 

11712014 16:55 

11712014 16:55 

Analyst 

J '1' ,,1 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

QJP 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

IS 

TS 

TS 

TS 

IS 

Allll ly riclI l Method 

SM 1030E 

SM 1030E 

SM 1030 E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

Flag 

9632 SO:Jth 500 \h/est 

Sandy 0T 84070 

S01 ·262~728fJ OtHce 



Water Lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
L ABORA T OR I ES 

Name: AJton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 
; "--. 

. Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

\V'~w/.chemtechfo~d com 

DOGM rpt 

Sample 

R II 

ND 

0.40 

ND 

ND 

ND 

59.9 

0.009 

0.018 

ND 

ND 

2.1 

0.08 

0.06 

6.7 

ND 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1400015-06 

Mine Code: 41 Sample Date: 1213112013 4:15 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 13 of 21 

M -142 

Receipt Date: 11212014 11 :46 AM 

Sampler: Erik Peters~n 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

D I fT' 

11712014 16:55 

11612014 18:40 

11712014 16:55 

116/2014 18:40 

117/2014 13:00 

11712014 16:55 

11712014 16:55 

116/2014 18:40 

11712014 16:55 

11712014 16:55 

11712014 16:55 

11712014 16:55 

116/2014 18:40 

11712014 16:55 

11712014 16:55 

Analyst 

r ·ti I 

TS 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analy6cIlI Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 SOllih 500 West 

Sandy. UT 84070 

801·262·72990Itice 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphoms, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Total 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Clnomium, Dissolved 

Copper, Dissolved 

'N'NN crl,~!Tlteciltord cern 

fJOGM rpt 

Sample 

Rl'sull 

7.8 

-2.2 

7.5 

ND 

376 

10.0 

286 

ND 

325 

ND 

4 

0.2 

ND 

ND 

0.02 

76 

380 

ND 

0.2 

ND 

ND 

ND 

ND 

0.186 

60.0 

ND 

ND 

ND 

Minimnm 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

6 

0.01 

I 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1400015-07 

Mine Code: 41 Sample Date: 1213112013 6:00 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgll 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

IllgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 14 of 21 

M -143 

Receipt Date: 1/2/20)4 j 1:46 AM 

Sampler: Erik Petersen 

Site No.: 101 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Dalerfime 

1115/2014 9:20 

1/1512014 9:20 

1115/2014 9:20 

1/13/2014 7:41 

116/2014 13:50 

116/2014 13:50 

116/2014 13:50 

116/2014 13:50 

116/2014 13:50 

1/5/2014 10:00 

112/2014 17:00 

112/2014 17:00 

1/6/2014 10:00 

11612014 9:59 

11712014 4:00 

112/2014 17:00 

11612014 8:00 

11712014 16:59 

116/2014 18:44 

11712014 16:59 

1/6/2014 18:44 

11712014 16:59 

116/2014 18:44 

11712014 16:59 

117/2014 16:59 

11712014 16:59 

11712014 16:59 

11712014 16:59 

Analyst 

[nitinls 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

QJP 

TSM 

TSM 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Allolytitil l Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

F lag 

~)G32 South EOO VVes t 

Sa·;(jy UT 8407:: 

BC1 262 i298 OtrjCi~ 



Water Lab Analysis 

Certificate of Analysis 

':H EMTECH-FORD 
L ABORATORI ES 

Lab Sample No.: 1400015-07 

Name: Aiton Coal Development, LLC Mine Code: 41 Sample Date: 12/3 112013 6:00 PM 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved ,,;1'--, 
MagnesimTI, Dissolved 

Manganese, Dissolved 

Manganese, Total 

MolybdemnTI, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

\N\~V ctlerlltecllford,com 

DOGM.rpt 

Sample 

ND 

0.42 

ND 

ND 

ND 

51.6 

0.007 

0.016 

ND 

ND 

1.9 

0.07 

0.06 

5.3 

ND 

Receipt Date: 11212014 11:46 AM 

Sampler: ErikcPetersen 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Minimum 
Analysis Analyst 

0.02 mg/L 11712014 16:59 TS EPA 200.7 

0.02 mg/L 116/2014 18:44 TS EPA 200.7 

0.02 mg/L 11712014 16:59 TS EPA 200.7 

0.02 mg/L 1/6/2014 18:44 TS EPA 200.7 

0.0002 mg/L 117/2014 13:00 AKL EPA245.1 

0.2 mg/L 11712014 16:59 TS EPA 200.7 

0.005 mg/L 11712014 16:59 TS EPA 200.7 

0.005 mg/L 116/2014 18:44 TS EPA 200.7 

0.01 mg/L 11712014 16:59 TS EPA 200.7 

0.005 mg/L 11712014 16:59 TS EPA 200.7 

0.5 mg/L 11712014 16:59 TS EPA 200.7 

0.02 mg/L 117/2014 16:59 TS EPA 200.7 

0.02 mg/L 116/2014 18:44 TS EPA 200.7 

0.5 mg/L 11712014 16:59 TS EPA 200.7 

0.01 mg/L 117/2014 16:59 TS EPA 200.7 

Page 15 of 21 9632 SOllth 500 West 

Sandy. UT 84070 

M -144 301 ·262·72990ff,c" 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LA B OR A T OR I ES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-l 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OR) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninwn, Dissolved 

Alwninwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calciwn, Dissolved 

Cadrniwn, Dissolved 

Chrorniwn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\)./\\"# Cfl€'lllteC!lj'ofd.com 

DOGf\.~ rpt 

Sample 

Result 

45.9 

-6.1 

40.6 

ND 

752 

ND 

553 

ND 

617 

0.3 

40 

0.3 

0.1 

2.1 

1560 

ND 

2.8 

ND 

0.07 

ND 

0.15 

0.019 

267 

ND 

0.012 

ND 

ND 

Minimum 

Reporting 

0.Gl 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.50 

20 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400015-08 

Mine Code: 41 Sample Date: 12/3112013 7:15 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mglL 

mgIL 

Page 16 of 21 

M -145 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 229 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

O~terrime 

1115/2014 9:20 

1/15/2014 9:20 

1115/2014 9:20 

111312014 7:41 

1/6/2014 13:50 

116/2014 13:50 

116/2014 13:50 

116/2014 13:50 

11612014 13:50 

1/5/2014 10:00 

112/2014 17:00 

112/2014 17:00 

1/6/2014 10:00 

11712014 4:00 

1/2/2014 17:00 

116/2014 8:00 

117/2014 17:03 

1/6/2014 18:48 

11712014 17:03 

116/2014 18:48 

11712014 17:03 

1/6/2014 18:48 

11712014 17:03 

11712014 17:03 

117/2014 17:03 

11712014 17:03 

11712014 17:03 

11712014 17:03 

Analyst 

Tn itin l 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310 8 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 2320 B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9032 SOllth 500 \/\.!est 

Sandy UT 8407(; 

801·262 7298 Ctfice 



Water Lab Analysis 

Certificate of Analysis 

"':HEMTECH-FORD 
LABORATORIES 

Name: Alton 0 01 D evelopment, LLC 

Sample Site: NLP-I 

Comments: 

Sample Type: Water 

F/eliJ pH: 

Field Flow glMln.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

~ 
Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www.chemteci,ford com 

DOGM.rpt 

Sample 

R It 

32.3 

ND 

ND 

ND 

300 

0.068 

0.400 

ND 

ND 

4.6 

0.16 

0.07 

57.7 

ND 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

O.OOS 

O.S 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1400015-08 

Mine Code: 41 Sample Date: 121-3 1/2013 :7 :1 5 PoM 

Units 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 17 of 21 

M -146 

Receipt Date: 1121201 4 Il :~ AM 

Sampler: Erik Petersen 

Site No.: 229 

Field Temp. Deg. C : 

Field Condo umhos(cm: 

Analysis 

o IITi 

116/2014 18:48 

11712014 17:03 

116/2014 18:48 

117/2014 13:00 

11712014 17:03 

1/7/2014 17:03 

116/2014 18:48 

11712014 17:03 

11712014 17:03 

11712014 17:03 

11712014 17:03 

116/2014 18:48 

11712014 17:03 

11712014 17:03 

Analyst 
J •• I 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

An'lIylicaJ M ethod Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 24S.l 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-'1299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LA B ORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Y-103 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Mln.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphoms, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmiulll, Dissolved 

CIu'omium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

',N\"/W crlemtecl)/"o:-a.com 

DOGM rpt 

Sample 

RUIiIt 

52.5 

-1.3 

51.1 

ND 

903 

ND 

662 

ND 

741 

ND 

10 

0.3 

ND 

0.04 

1800 

3120 

0.6 

0.2 

0.05 

0.05 

0.08 

0.12 

0.015 

315 

ND 

0.016 

ND 

2.77 

Minimnm 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

l.0 

l.0 

1.0 

0.2 

2 

0.2 

0.1 

0.03 

50 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400015-09 

Mine Code: 41 Sample Date: 12/3112013 8:00 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 18 of 21 

M -147 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Daterrimc 

Analyst 

Initials Annlyticnl Method Flag 

1115/2014 9:20 

1115/2014 9:20 

9:20 

1113/2014 7:41 

116/2014 13:50 

116/2014 13:50 

116/2014 13:50 

116/2014 13:50 

116/2014 13:50 

115/2014 10:00 

112/2014 17:00 

112/2014 17:00 

116/2014 10:00 

11712014 4:00 

112/2014 17:00 

116/2014 8:00 

11712014 17:07 

116/2014 18: 52 

11712014 17:07 

116/2014 18:52 

11712014 17:07 

1/6/2014 18:52 

117/2014 17:07 

11712014 17:07 

11712014 17:07 

11712014 17:07 

11712014 17:07 

11712014 17:07 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

IS 

TS 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM 2320 B 

SM 2320 B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

963? South 500 \/Vest 

Sa'lay •. JT 8-1070 

801 262 ·7299 Offie:;: 



Water Lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
L ABORATOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: Y-103 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercmy, Dissolved 

Magnesium, Dissolved 

..-..... Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Se1eniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WVl/'N cr:e!l1techtord corn 

DOGM rpi 

Minimum 
Sample 

12.2 0.02 

ND 0.02 

ND 0.02 

0.0004 0.0002 

414 0.2 

0.083 0.005 

0.096 0.005 

ND 0.01 

0.008 0.005 

14.2 0.5 

0.15 0.02 

0.10 0.02 

22.7 0.5 

ND 0.01 

Lab Sample No.: 1400015-09 

Mine Code: 41 Sample Date: 12{31120lJ 8:00 PM 

Receipt Date: 11212014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

mgfL 116/2014 18:52 TS EPA 200.7 

mgfL 11712014 17:07 TS EPA 200.7 

mgfL 116/2014 18:52 TS EPA 200.7 

mgfL 11712014 13:00 AKL EPA245.1 

mgfL 11712014 17:07 TS EPA 200.7 

mgfL 117/2014 17:07 TS EPA 200.7 

mgfL 116/2014 18:52 TS EPA 200.7 

mgfL 11712014 17:07 TS EPA 200.7 

mgfL 11712014 17:07 TS EPA 200.7 

mgfL 117/2014 17:07 TS EPA 200.7 

mgfL 11712014 17:07 TS EPA 200.7 

mgfL 116/2014 18:52 TS EPA 200.7 

mgfL 117/2014 17:07 TS EPA 200.7 

mgfL 11712014 17:07 TS EPA 200.7 

Page 19 of 21 9532 South 500 \/',,'esl 

Sandy. UT 84070 

M - 148 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LAB O RATORIE S 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, TotaL 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, DissoLved 

I.'.JV'.-'\N Cf1ell 1t~clltord corn 

DOGfvtrpt 

Sample 

Res II 

46.0 

-0.9 

ND 

777 

ND 

580 

ND 

637 

1.4 

58 

0.5 

ND 

0.04 

1520 

2920 

ND 

ND 

0.05 

0.05 

0.22 

0.18 

0.013 

294 

ND 

O.OLO 

ND 

0.04 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.03 

50 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400015-10 

Mine Code: 41 Sample Date: 12/3112013 8:30 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 20 of 21 

M -149 

Receipt Date: 112/2014 l1:46AM 

Sampler: Erik Petersen 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

D n" 

1115/2014 9:20 

1115/2014 9:20 

1115/2014 9:20 

1113/2014 7:41 

116/2014 13:50 

1/6/2014 13:50 

1/6/2014 13:50 

116/2014 13:50 

116/2014 13:50 

1/5/2014 10:00 

112/2014 17:00 

112/2014 17:00 

lI6/2014 10:00 

11712014 4:00 

112/2014 17:00 

116/2014 8:00 

11712014 17:26 

11712014 20:35 

11712014 17:26 

1113/2014 15:31 

LI7I2014 17:26 

1113/2014 15:31 

11712014 17:26 

11712014 17:26 

117/2014 17:26 

11712014 17:26 

11712014 17:26 

11712014 17:26 

Analyst 

I ' ri I 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

ISM 

TSM 

KSL 

ISM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Anll lyticli l Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

963? Sc'uti: bOO Vlest 

Sandy. JT 84070 

8~)1-2G2·"129~) OffiCI:"! 



Water Lab Analysis 

Certificate of Analysis 

-:H EMTECH- FORD 
L ABORA T OR I ES 

Lab Sample No.: 1400015-10 

Name: AJton Coal Development, LLC Mine Code: 41 Sample Date: 12/3112013 8:30 PM 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

-------- Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Sample 

R I 

8.35 

ND 

ND 

ND 

236 

0.593 

0.592 

ND 

0.008 

8.2 

0.15 

0.13 

250 

ND 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

ND ~ Not detected at the corresponding MinimU1D Reporting Limit. 

Units 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mg/L 

mgIL 

mglL 

1 mg/L ~ one milligram per liter or 1 mglKg ~ one milligram per kilogram ~ I part per million. 

1 ug/L ~ one microgram per liter or 1 uglKg ~ one microgram per kilogram ~ 1 part per billion. 

1 ng/L ~ one nanogram per liter or 1 nglKg ~ one nanogram per kilogram ~ J part per trillion. 

Flag Descriptions 

\'{v';lw.crl e111ted1ford corn Page 21 of 21 

DOGM.rpt 
M -150 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

o 

11712014 20:35 

11712014 17:26 

11712014 20:35 

11712014 13:00 

11712014 17:26 

11712014 1726 

11712014 20:35 

11712014 17:26 

11712014 17:26 

11712014 17:26 

11712014 17:26 

117/2014 20:35 

117/2014 17:26 

11712014 17:26 

Analyst 

I" I 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 SOllih 500 V'Jest 

Sandy. 0T 84070 

801 262· 7299 Olilce 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LA BO R A TORIE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-lO 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

I.V'I,VW.Ch&ll1techtol·d COlrl 

DOGMrpt 

Sample 

R It 

62.9 

-5.1 

56.7 

ND 

992 

ND 

736 

ND 

814 

2.4 

134 

0.4 

ND 

14 

2060 

3150 

ND 

25.9 

0.07 

0.15 

0.15 

0.55 

0.036 

309 

ND 

0.015 

ND 

0.05 

Minimum 

Reporting 

0.01 

0.Q1 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

2.0 

50 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400022-01 

Mine Code: 41 Sample Date: 12/3112013 9:30 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 2 of 21 

M - 151 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 246 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

o rr 

1115/2014 9:20 

1115/2014 9:20 

1/15/2014 9:20 

1113/2014 7:41 

1/6/2014 13:50 

116/2014 13:50 

116/2014 13:50 

1/6/2014 13:50 

116/2014 13:50 

1/5/2014 10:00 

112/2014 17:00 

112/2014 17:00 

116/2014 10:00 

11712014 4:00 

1/2/2014 17:00 

116/2014 8:00 

1115/2014 14:58 

116/2014 18:56 

1115/2014 14:58 

116/2014 18:56 

1115/2014 14:58 

1/6/2014 18:56 

1115/2014 14:58 

1115/2014 14:58 

1115/2014 14:58 

1115/2014 14:58 

1115/2014 14:58 

1115/2014 14:58 

Analyst 
1 .. J 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

An lyrica l Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flug 

9632 Sout.h 500 VVest 

Sandy. UT 84070 

801 .. 2132,7298 Office 



Water Lab Analysis 

Certificate of Analysis 

":HEMTECH-FORD 
LAB ORA TORIE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-lO 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g1Min.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 
'--., 

Manganese, Dissolved 

Manganese, Total 

Molybdenwn, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

V'/'o,V'N Cfter)it0CI'lforO.com 

DOGM.rpt 

Sample 

Ittsu lt 

106 

ND 

0,06 

ND 

396 

0.167 

3.01 

0,02 

ND 

9.6 

0.18 

ND 

194 

ND 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1400022-01 

Mine Code: 41 Sample Date: 12/3112013 9:30 PM 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 3 of 21 

M -152 

Site No.: 246 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Dalerr' 

1/6/2014 18:56 

1/15/2014 14:58 

1/6/2014 18:56 

117/2014 13:00 

1115/2014 14:58 

1/1512014 14:58 

1/6/2014 18:56 

1115/2014 14:58 

1115/2014 14:58 

1115/2014 14:58 

1115/2014 14:58 

116/2014 18:56 

1115/2014 14:58 

1115/2014 14:58 

Analyst 

, · ti I 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytic'll Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 VVest 

Sandy UT 84070 

801 ·262·7298 Orfice 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LA BORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\vwW.chellltec! 1j"o.'(1 CQrn 

DOGM.rpt 

Sample 

Resulf 

36.9 

-4.0 

34.1 

ND 

804 

ND 

592 

ND 

660 

0.5 

24 

ND 

ND 

0.07 

1110 

2130 

ND 

ND 

ND 

0.05 

ND 

ND 

0.044 

236 

ND 

0.010 

ND 

0.18 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0,005 

0.2 

0,005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400022-02 

Mine Code: 41 Sample Date: 12/31/2013 10:20 PM 

Units 

meqIL 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 4 of 21 

M - 153 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

Dll lelTime 

1115/2014 9:20 

111512014 9:20 

9:20 

1113/2014 7:41 

1/13/2014 8:00 

1113/2014 8:00 

1/13/2014 8:00 

1113/2014 8:00 

1113/2014 8:00 

115/2014 10:00 

112/2014 17:00 

1/2/2014 17:00 

116/2014 10:00 

117/2014 4:00 

1/2/2014 17:00 

116/2014 8:00 

11712014 17:34 

116/2014 19:03 

117/2014 17:34 

116/2014 19:03 

11712014 17:34 

116/2014 19:03 

117/2014 17:34 

11712014 17:34 

11712014 17:34 

117/2014 17:34 

11712014 17:34 

1/7/2014 17:34 

Analyst 

Ini tia ls 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

nolytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

FlAg 

9632 r,ouih 500 'Nest 

Sandy. elT 80070 

801-262-72990Iflei-} 



Water Lab Analysis 

Certificate of Analysis 

~H EMTECH-FORD 
L A B O RATORIES 

Name: Alton COlli Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Metals 
Iron, Iotal 

Lead., Dissolved 

Lead., Iotal 

Mercury, Dissolved 

Magnesium, Dissolved 

---.. Manganese, Dissolved 

Manganese, Iotal 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

\\MW.chemtechford com 

DOGM.rpt 

Sample 

R Jj 

l.93 

NO 

NO 

NO 

250 

0.155 

0.185 

NO 

NO 

6.8 

0.14 

0.12 

36.2 

NO 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1400022-02 

Mine Code: 41 Sample Date: 12/3112013 to:20 ~M 

Units 

mg/L 
mgIL 
mgIL 
mglL 
mg/L 
mg/L 
mg/L 
mgIL 
mgIL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Page 5 of 21 

M -154 

Receipt Date: 11212014 11:46 AM 

Sampler: Erik Petersen 

Site No. : 205 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

D I fr-

116/2014 19:03 

117/2014 17:34 

116/2014 19:03 

117/2014 13:00 

11712014 17:34 

11712014 17:34 

116/2014 19:03 

11712014 17:34 

11712014 17:34 

11712014 17:34 

11712014 17:34 

116/2014 19:03 

117/2014 17:34 

117/2014 17:34 

Analyst 
1 .. I 

IS 

IS 

IS 

AKL 

IS 

IS 

IS 

IS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Metbod Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-"1299 Offic6 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-2 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Anunonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninum, Dissolved 

Alwninum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calciwn, Dissolved 

Cadmium, Dissolved 

Chromiwn, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\VWW dlerlltad~ r·c.'d corn 

[)OGM.rpt 

Sample 

RuDie 

55.4 

-5.4 

ND 

664 

ND 

486 

ND 

544 

11 

148 

0.4 

0.1 

1.7 

1940 

0.2 

20.9 

0,05 

0.10 

0.12 

0.41 

0.024 

223 

ND 

0.015 

ND 

0.24 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

10 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.50 

20 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400022-03 

Mine Code: 41 Sample Date: 12/3112013 10:40 PM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 6 of 21 

M -155 

Receipt Date: 112/2014 l1:46AM 

Sampler: Erik Petersen 

Site No.: 230 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

D'ltelTin e 

1115/2014 9:20 

1115/2014 9:20 

1115/2014 9:20 

1113/2014 7:41 

1113/2014 8:00 

1/13/2014 8:00 

1/1312014 8:00 

1113/2014 8:00 

1113/2014 8:00 

115/2014 10: 00 

112/2014 17:00 

112/2014 17:00 

116/2014 10:00 

117/2014 4:00 

112/2014 17:00 

116/2014 8:00 

117/2014 17:38 

116/2014 19:22 

117/2014 17:38 

116/2014 19:22 

11712014 17:38 

116/2014 19:22 

11712014 17:38 

11712014 17:38 

11712014 17:38 

11712014 17:38 

11712014 17:38 

11712014 17:38 

Analyst 

Initials 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM 2320 B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM 4500 PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 SOLith 500 Vvest 

Sandy. I)T e~Oi'O 

801 -262· 7299 O~IC~ 



\/Vater Lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
LABORATORIES 

Name: Alton oa1 Development,LLC 

Sample Site: NLP-2 

Comments: 

Sample Type: Wat.er 

Field pH: 

Field Flow.glMln. : 

Parameter 

Metals 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

-.., Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WWIN chemtechford com 

DOGM.rpt 

Sample 

R s II 

67.9 

ND 

0.02 

ND 

354 

0.044 

1.47 

ND 

ND 

4.9 

0.13 

0.03 

215 

ND 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1400022-03 

Mine Code: 4 L Sample Date: 12/3112013 :1.Q:40 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 7 of 21 

M -156 

Receipt Date: 112/2014 1I :46AM 

Sampler: Erik Petersen 

Site No.: 230 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

D rr 

1/612014 19:22 

11712014 17:38 

116/2014 19:22 

117/2014 13:00 

11712014 17:38 

11712014 17:38 

11612014 19:22 

11712014 17:38 

11712014 17:38 

11712014 17:38 

11712014 17:38 

11612014 19:22 

117/2014 17:38 

11712014 17:38 

Analyst 

[ ... I 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analy tical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy, UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L A B ORA TORIE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-12 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

P arameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\:-/,;/,/>1 ChBillteclltord com 

OOGM.rp: 

Sample 

Result 

42.8 

-1.5 

41.6 

ND 

475 

ND 

351 

ND 

390 

0.3 

55 

0.4 

ND 

4.8 

1610 

2250 

ND 

36.5 

0.05 

0.41 

0.13 

0.86 

0.033 

327 

ND 

0.010 

ND 

ND 

Minimum 

Reporting 

0,01 

O.oJ 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.50 

50 

20 

0.05 

0,05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0,005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400022-04 

Mine Code: 41 Sample Date: 12/3112013 11 :00 PM 

Units 

meq/L 

% 

meq/L 

mgIL 
lllgIL 
mgIL 
mgIL 
mgIL 
lllgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
lllgIL 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
lllgIL 
mgIL 
IllgIL 
mgIL 

Page 8 of 21 

M -157 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 248 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Oatcn 'ime 

1115/2014 9:20 

1/15/2014 9:20 

111512014 9:20 

111312014 7:41 

1/13/2014 8:00 

1/13/2014 8:00 

1/13/2014 8:00 

1113/2014 8:00 

1/13/2014 8:00 

115/2014 10:00 

112/2014 17:00 

112/2014 17:00 

1/6/2014 10:00 

11712014 4:00 

112/2014 17:00 

116/2014 8:00 

11712014 17:41 

116/2014 19:36 

11712014 17:41 

116/2014 19:36 

11712014 17:41 

116/2014 19:36 

11712014 17:41 

11712014 17:41 

11712014 17:41 

11712014 17:41 

11712014 17:41 

11712014 17:41 

Analyst 

In itials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030 E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300,0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9032 South 500 \.Vest 

Sandy. UT 84070 

801 262 729:1 OHiCi;; 



Water Lab Analysis 

Certificate of Analysis 

"":H EMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-12 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow gIMln.: 

Parameter 

Metals 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

..." Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'W'NVI/ C~lellltecllford.com 

DOGM.rpt 

Sample 

n s Ii 

211 

ND 

0.15 

ND 

243 

0.394 

7,01 

ND 

0.007 

8.1 

0.15 

ND 

116 

ND 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0,5 

0,01 

Lab Sample No.: 1400022-04 

Mine Code: 41 Sample Date: 12/3112013 11:00 PM 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgfL 

mgfL 

mgIL 

Page 9 of 21 

M -158 

Receipt Date: 112/2014 l1:46AM 

Sampler: Erik Petersen 

Site No.: 248 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

D I rri 

116/2014 19:36 

11712014 17:41 

116/2014 19:36 

11712014 13:00 

11712014 17:41 

11712014 17:41 

116/2014 19:36 

11712014 17:41 

11712014 17:41 

11712014 17:41 

117/2014 17:41 

116/2014 19:36 

11712014 17:41 

11712014 17:41 

Analyst 
I .tj I 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9532 [;outh 500 VVest 

Sa'lay, UT 84070 

801 .262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L A BORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-4 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

VI'A'W C(IEiPltechtora corn 

DOGM.rpt 

Sample 

Result 

27.3 

2.5 

ND 

580 

ND 

424 

ND 

476 

ND 

18 

0.2 

ND 

0.50 

830 

0.2 

lOA 

ND 

0.12 

0.05 

0.34 

0.018 

204 

ND 

0.009 

ND 

0.18 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.20 

10 

20 

0.05 

0.05 

0.05 

0.05 

0,05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400022-05 

Mine Code: 41 Sample Date: 12/3112013 11:40 PM 

Units 

meg/L 

% 

megIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 10 of 21 

M -159 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 234 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

D'IIe/Time 

1115/2014 9:20 

1115/2014 9:20 

1115/2014 9:20 

1113/2014 7:41 

1113/2014 8:00 

1113/2014 8:00 

1/13/2014 8:00 

1/13/2014 8:00 

1113/2014 8:00 

115/2014 10:00 

112/2014 17:00 

112/2014 17:00 

116/2014 10:00 

11712014 4:00 

112/2014 17:00 

116/2014 8:00 

11712014 17:45 

116/2014 19:43 

117/2014 17:45 

116/2014 19:43 

11712014 17:45 

116/2014 19:43 

11712014 17:45 

11712014 17:45 

11712014 17:45 

11712014 17:45 

11712014 17:45 

11712014 17:45 

Analyst 

rnitinl ~ 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

IS 

IS 

IS 

TS 

TS 

TS 

TS 

AnalytiCll I Method 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 Sm ith 500 VVest 

Sa~cy UT 84070 

301 262" 7299 OffIC"~ 



Water Lab Analysis 

Certificate of Analysis 

'":HEMTECH-FORD 
LAB O RATORIES 

Lab Sample No.: 1400022-05 

Name: AJ tOD Coal Development, LLC Mine Code: 41 Sample Date: 12131120J~ 11:40 PM 

Receipt Date: 11212014 1l :46AM Sample Site: NLP-4 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved .--..... 
Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www cherntechford corn 

DOGM rpt 

Sample 

75.8 

ND 

ND 

ND 

204 

0.148 

2.61 

ND 

ND 

5.4 

0.12 

0.03 

36.1 

ND 

Minimum 

Reporting 

0.02 mgfL 
0.02 mgfL 
0.02 mgfL 

0.0002 mgfL 
0.2 mgfL 

0.005 mgfL 
0.005 mgfL 
0.01 mgfL 
0.005 mgIL 

0.5 mgfL 
0.02 mgfL 
0.02 mgIL 
0.5 mgIL 

0.01 mgIL 

Page 11 of 21 

M -160 

Sampler; Erik-PeterSen 

Site No.: 234 

Field Temp. D~g. C : 

Field Condo umhoslcm: 

Analysis Analyst 

1/612014 19:43 TS 

11712014 17:45 TS 

116/2014 19:43 TS 

11712014 13:00 AKL 

11712014 17:45 TS 

11712014 17:45 TS 

116/2014 19:43 TS 

117/2014 17:45 TS 

11712014 17:45 TS 

117/2014 17:45 TS 

11712014 17:45 TS 

11612014 19:43 TS 

117/2014 17:45 TS 

11712014 17:45 TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy, UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L AB O R A TORIE S 

Name: Alton Coal Development, LLC 

Sample Site: NLP-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Mln.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromirun, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\'V';JW dl8mtec.:!lford corn 

DOGM.rp. 

Sample 

Res II 

19.2 

3.0 

20.4 

ND 

641 

ND 

470 

ND 

526 

ND 

6 

0.2 

0.2 

0.22 

410 

1090 

0.4 

10.0 

ND 

0.06 

0.10 

0.24 

0.033 

170 

ND 

0.006 

ND 

0.25 

Minimum 

Reporting 

O.oI 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.05 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400022-06 

Mine Code: 41 Sample Date: 12/3112013 11:55 PM 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 21 

M -161 

Receipt Date: 1/2/2014 l1:46AM 

Sampler: Erik Petersen 

Site No.: 233 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

D t rn 

1115/2014 9:20 

1115/2014 9:20 

1115/2014 9:20 

1/13/2014 7:41 

1113/2014 8:00 

1113/2014 8:00 

1113/2014 8:00 

1/13/2014 8:00 

1113/2014 8:00 

1/5/2014 10:00 

112/2014 17:00 

1/2/2014 17:00 

1/6/2014 10:00 

11712014 4:00 

112/2014 17:00 

11612014 8:00 

11712014 17:49 

1/6/2014 19:47 

11712014 17:49 

116/2014 19:47 

11712014 17:49 

11612014 19:47 

11712014 17:49 

11712014 17:49 

11712014 17:49 

11712014 17:49 

11712014 17:49 

11712014 17:49 

Analyst 

I ·ti I 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 2320 B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

9632 SOlltl~ bOO V\!est 

SE1'1dy. UT e4070 

3C1 .. 262 .. 1299 CinlCi3 



Water Lab Analysis 

Certificate of Analysis 

-::H EMTECH-FORD 
LA B O R A T OR I ES 

Lab Sample No.: 1400022-06 

Name: AJCon Coal Development, LLC Mine Code: 41 Sample Date: 1¥3112013 11:55 PM 

Receillt Date: JI2{2014 11:46 AM 

Sampler: Erik Petersen 

Sample Site: NLP-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 
---.. M . anganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www chemtechford .com 

DOGM.rpt 

Sample 

30.2 

ND 

ND 

ND 

129 

0.206 

0.892 

ND 

0.006 

8.3 

0.12 

0.08 

24.6 

ND 

Minimum 

Reporting 

0.02 mgIL 

0.02 mgIL 

0.02 mgIL 

0.0002 mgIL 

0.2 mgIL 

0.005 mgIL 

0.005 mgIL 

0.01 mgIL 

0.005 mgIL 

0.5 mgIL 

0.02 mgIL 

0.02 mg/L 

0.5 mgIL 

0.01 mgIL 

Page 13 of 21 

M -162 

Site No.: 233' 

Field Temp. Deg. C : 

Field Condo umhos/cm, 

Analysis Analyst 

1/6/2014 19:47 TS 

11712014 17:49 TS 

116/2014 19:47 TS 

11712014 13:00 AKL 

11712014 17:49 TS 

11712014 17:49 TS 

116/2014 19:47 TS 

11712014 17:49 TS 

117/2014 17:49 TS 

11712014 17:49 TS 

11712014 17:49 TS 

116/2014 19:47 TS 

11712014 17:49 TS 

11712014 17:49 TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200. 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy, UT 8407D 

801-262-72990ttice 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATORIES 

Name: AIton Coal Development, LLC 

Sample Site: NLP-5 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Pnrameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Anunonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Alumimnn, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\j''/'V/\'' C~l er:ltechto:d corn 

DOGMrpt 

Sample 

Result 

27.9 

2.1 

29,1 

ND 

478 

ND 

349 

ND 

392 

ND 

17 

0,2 

0.1 

0.04 

940 

1800 

0,8 

0,6 

ND 

ND 

0.05 

0.D7 

0.025 

226 

ND 

0,009 

ND 

0.35 

Minimum 

Reporting 

0,01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

0.01 

10 

0.05 

0.05 

0,05 

0.05 

0.05 

0.05 

0,005 

0,2 

0,005 

0.005 

0.005 

0.02 

Lab Sample No.: 1400022-07 

Mine Code: 41 Sample Date: 11112014 4:30 PM 

Units 

meqIL 

% 

meqIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

111g1L 

Page 14 of 21 

M - 163 

Receipt Date: 112/2014 l1:46AM 

Sampler: Erik Petersen 

Site No.: 235 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Oaten'illle 

1115/2014 9:20 

1115/2014 9:20 

1115/2014 9:20 

1/13/2014 7:41 

1/13/2014 8:00 

1/13/2014 8:00 

1113/2014 8:00 

1/13/2014 8:00 

1/13/2014 8:00 

115/2014 10:00 

112/2014 17 :00 

112/2014 17:00 

116/2014 10:00 

11712014 4:00 

112/2014 17:00 

116/2014 8:03 

11712014 17:53 

116/2014 19:5 1 

117/2014 17:53 

116/2014 19:51 

11712014 17:53 

1/6/2014 19:51 

11712014 17:53 

11712014 17:53 

11712014 17 :53 

117/2014 17:53 

11712014 17:53 

11712014 17:53 

Analyst 

Ini tinls 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300,0 

EPA 300.0 

SM 4500 N03-F 

SM4S00PBSE 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200,7 

EPA 200.7 

EPA 200,7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

Flng 

9637. South 500 \Nest 

Sandy. JT 84070 

e01·262·72990thco 



Water Lab Analysis 

Certificate of Analysis 

~H EMTECH-FORD 
LABORATORIES 

Lab Sample No.: 1400022-07 

Name: AJton Con.1 Development, LLC Mine Code: 4-1 Sample Date: 1/112014 4:30PM 

Receipt Date: 11212014 U;46AM 

Sample,,: Erik Petersen 

Sample Site: NLP-5 

Comments: 

Sample Type: Water 

Field pH: 

Fjeld Flow 9h!fln.: 

Parameter 

Mchlls 
Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

'-""" \Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www.chemtechtord corn 

DOGM.rpt 

Sample 

R II 

2.15 

ND 

ND 

ND 

199 

0.016 

0.083 

ND 

ND 

4.7 

0.15 

0.12 

29.6 

ND 

Minimum 

Reporting 
Units 

0.02 mg/L 

0.02 mgfL 

0.02 mg/L 

0.0002 mgfL 

0.2 mg/L 

0.005 mg/L 

0.005 mg/L 

0.01 mgfL 

0.005 mgfL 

0.5 mgfL 

0.02 mg/L 

0.02 mg/L 

0.5 mg/L 

0.01 mgfL 

Page 15 of 21 

M -164 

Site No.: 235 

Field Temp. De9. C : 

Field Condo umhoslcm: 

Analysis 

D IT' 

116/2014 19:51 

11712014 17:53 

116/2014 19:51 

117/2014 13:00 

117/2014 17:53 

11712014 17:53 

116/2014 19:51 

11712014 17:53 

11712014 17:53 

117/2014 17:53 

11712014 17:53 

116/2014 19:51 

11712014 17:53 

11712014 17:53 

Analyst 

I " I 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

AoalyliC1l I Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkali.nity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Iotal (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Iotal 

Phosphoms, Iotal as P 

Sulfate 

Iotal Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Iotal 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

l,'\f\,:I'N C~le l ~~t0cl1fol d co:n 

DOGM rpt 

Minimum 
Sample 

20.9 0.01 

1.8 

21.6 0.01 

ND 5.0 

780 1.0 

11.0 1.0 

578 1.0 

ND 1.0 

657 1.0 

ND 0.2 

37 

0.5 0.1 

J.2 0.1 

0.50 0.10 

339 5 

20 

1.0 0.05 

10.8 0.05 

ND 0.05 

0.06 0.05 

0.07 0.05 

0.22 0.05 

0.030 0.005 

96.5 0.2 

ND 0.005 

0.009 0.005 

ND 0.005 

0.55 0.02 

Lab Sample No.: 1400022-08 

Mine Code: 41 Sample Date: 11112014 3:00 PM 

Receipt Date: 112/2014 11:46 AM 

Sampler: Erik Petersen 

Site No.: 237 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

meq/L 1115/2014 9:20 PNM SM 1030 E 

% 1115/2014 9:20 PNM SM 1030E 

meq/L 1115/2014 9:20 PNM 

mgIL 1113/2014 7:41 KRW SM2310B 

mgIL 111312014 8:00 KRW SM2320B 

mgIL 1113/2014 8:00 KRW SM2320B 

mglL 1113/2014 8:00 KRW SM2320B 

mgIL 111312014 8:00 KRW SM2320B 

mgIL 111312014 8:00 KRW SM2320B 

mgIL 115/2014 10:00 ISM SM 4500 NH3-D 

mgIL 112/2014 17:00 ISM EPA 300.0 

mgIL 112/2014 17:00 ISM EPA 300.0 

mgIL 116/2014 10:00 KSL SM 4500 N03-F 

mgIL 117/2014 4:00 ISM SM 4500 PB5E 

mgIL 112/2014 17:00 TSM EPA 300.0 

mgIL 116/2014 8:03 MZ SM2540 C 

mgIL 11712014 17:57 TS EPA 200.7 

mgIL 116/2014 19:55 IS EPA 200.7 

mgIL 11712014 17:57 TS EPA 200.7 

mgIL 116/2014 19:55 TS EPA 200.7 

mgIL 11712014 17:57 IS EPA 200.7 

mgIL 116/2014 19:55 IS EPA 200.7 

mgIL 11712014 17:57 IS EPA 200.7 

mgIL 117/2014 17:57 IS EPA 200.7 

mgIL 11712014 17:57 TS EPA 200.7 

mglL 11712014 17:57 TS EPA 200.7 

mgIL 11712014 17:57 IS EPA 200.7 

mgIL 11712014 17:57 IS EPA 200.7 

Page 16 of 21 9632 f:>outh 500 VVest 

S8~dy . UT 84070 

M -165 801 262-7299 Of lice 



Water lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
LABORATORIES 

Name: Allon Coal Development, LLC 

Sample Site: NLP· 7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

-... Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WNW cherntechford com 

DOGM.rpt 

Minimum 
Sample 

37.5 0.02 

ND 0.02 

ND 0.02 

ND 0.0002 

167 0.2 

0.177 0.005 

1.80 0.005 

ND 0.01 

ND 0.005 

3.9 0.5 

0.09 0.02 

0.08 0.02 

68.8 0.5 

ND 0.01 

Lab Sample No.: 1400022-08 

Mine Code: 41 Sample Date: 111/201 4 3:00PM 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 17 of 21 

M ·166 

Receipt Date: 112/2014 11 :46 AM 

Sampler: Erik I!etcIsen 

Site No.: 237 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis Analyst 

116/2014 19:55 TS 

11712014 17:57 TS 

116/2014 19:55 TS 

11712014 13:00 AKL 

11712014 17:57 TS 

11712014 17:57 TS 

11612014 19:55 TS 

11712014 17:57 TS 

11712014 17:57 TS 

11712014 17:57 TS 

11712014 17:57 TS 

116/2014 19:55 TS 

11712014 17:57 TS 

11712014 17:57 TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 \Nest 

Sandy. UT 84070 

801·262·7299 OffiCe 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABOR ATOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: SW-ll 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Minimum 

Reporting 

Mine Code: 41 

Lab Sample No.: 1401372-01 

Sample Date: 2/1112014 3:30 PM 

Receipt Date: 2/12/2014 12:38 PM 

Sampler: Erik Petersen 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

1 

Calculations 

Para meter 
Sample 

R 11 Units 
Analysis 

D n' 
Analyst 
J . • I An'tlylicfl i Method Flag 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

\\v/w.chef~1ted1tord corn 

OOGr.,1. rp! 

11.9 

-2.3 

ND 

249 

ND 

180 

ND 

204 

ND 

12 

ND 

ND 

ND 

ND 

0.D7 

360 

668 

ND 

0.1 

ND 

ND 

0.05 

ND 

0.D25 

54.3 

ND 

ND 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

0.1 

6 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

meqlL 

% 

meqlL 

mg/L 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 2 of 3 

M -167 

2/24/2014 8:00 

2/24/2014 8: 00 

2/24/2014 8:00 

2/22/2014 1:31 

2/13/2014 16: 18 

2/13/2014 16:18 

2/13/2014 16: 18 

2/1312014 16: 18 

2/1312014 16:18 

2/13/2014 11:00 

2/13/2014 7:00 

2/13/2014 7:00 

2/13/2014 7:00 

211312014 7:00 

2119/2014 0:00 

2114/2014 9:30 

2/13/2014 9:05 

2/13/2014 8:32 

2/2112014 12: 14 

2/20/2014 10:50 

2/2112014 12: 14 

2/19/2014 16:10 

2/21 /2014 12:14 

2/19/2014 16: 10 

2/2112014 12: 14 

2/2112014 12: 14 

212112014 12: 14 

2/21/2014 12:14 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

TSM 

TSM 

QJP 

TSM 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

SM 1030E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM4500PB5E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

8832 SOL Ith 500 V;e~t 

Saney. LIT 84070 

G:J1 .. 262· /29:] Offlc ':! 



Water Lab Analysis 

Certificate of Analysis 

':H EMTECH-FORD 
LABORA T OR I ES 

Lab Sample No.: 1401372-01 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 2/11/2014 3:30 PM 

Receipt Date: 2/1212014 12:38 PM Sample Site: SW-l1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

----, Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Abbreviations 

Minimum 
Sample 

ND 0.005 

0.07 0.02 

0.20 0.02 

ND 0.02 

ND 0.02 

ND 0.0002 

93.5 0.2 

0.010 0.005 

ND 0.005 

ND O.Ol 

ND 0.005 

5.6 0.5 

0.12 0.02 

0.11 0.02 

l8.7 0.5 

ND 0.01 

NO = Not detected at the corresponding Minimwn Reporting Limit. 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1 mg/L = one milligram per liter or I mglKg = one milligram per kilogram = 1 part per million. 

1 ugIL = one microgram per liter or I uglKg = one microgram per kilogram = I part per billion. 

I ng/L = one nanogram per liter or I ng/Kg = one nanogram per kilogram = I part per trillion. 

Flag Descriptions 

ww.v ctlEll1teci 1tord.com Page 3 of 3 

DOGM rpt 
M -168 

Sampler: Erik Petersen 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

2/2112014 12:14 TS 

2/2112014 12:14 TS 

2/19/2014 16:10 TS 

2/2112014 12:14 TS 

2/19/2014 16:10 TS 

2/19/2014 15:57 AKL 

2/21/2014 12:14 TS 

2/2112014 12:14 TS 

2/19/2014 16:10 TS 

2/2112014 12: 14 TS 

2/2112014 12:14 TS 

2/2112014 12:14 TS 

2/2112014 12:14 TS 

2/19/2014 16:10 TS 

2/2112014 12:14 TS 

2/2112014 12:14 TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

9632 SOLith 500 West 

Sa',dy. UT e4070 

801 262·1299 Ofjicr, 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
L AB ORATO R IES 

Name: Alton Coal Development, LLC 

Sample Site: RSD-l 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Settleable Solids 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

CadmimTI, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

',v\VW c!1cmtcch:ord com 

DOGfvLrpt 

Sample 
Result 

6.3 

-6.3 

5.6 

ND 

73.0 

ND 

53.0 

ND 

600 

ND 

163 

0.2 

1.3 

ND 

4.0 

150 

26 

780 

ND 

65.1 

ND 

0.12 

0.23 

0.41 

0.073 

24.1 

ND 

ND 

ND 

Minimum 
Reporting 

L imit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

5 

0.1 

0.1 

6 

1.2 

0.0002 

100 

0,05 

0.05 

0.05 

0.05 

0,05 

0.05 

0,005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1401922-01 

Mine Code: 41 Sample Date: 2/28/2014 9:00 PM 

Receipt Date: 3/3/2014 10:32 AM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mLlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 2 of 15 

M -169 

Sampler: Erik Petersen 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
DatelTime 

3/1112014 7:45 

3/1112014 7:45 

3/1 112014 7:45 

3/17/20 14 13:24 

31712014 23:01 

31712014 23:01 

31712014 23:01 

31712014 23:01 

31712014 23:01 

3/512014 11:00 

3/4/2014 12:00 

3/4/2014 12:00 

3/11/2014 12:00 

3/10/2014 15:46 

3/412014 11 :30 

3/3/2014 14:45 

3/4/2014 12:00 

3/4/2014 9:00 

3/1 0/2014 17:34 

3/6/2014 12:37 

3/10/2014 17:34 

3/6/2014 12:37 

3/11 /20 14 11 :53 

3/6/2014 12:37 

3/10/2014 17:34 

3/10/2014 17:34 

3/10120 14 17:34 

3110/2014 17:34 

3110/2014 17:34 

Analyst 
Initials 

PNM 
PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

OJP 
TSM 

JO 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

IS 

Analytical Method 

SM 1030 E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300,0 

SM 4500 N03-F 

EPA 1664A 

SM4500P-E 

SM2540F 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

S632 Sout;) GOG V'JE:st 

Snndy, U'{ 8-1070 

80'!-2G~-7299 Off~ce 



Water Lab Analysis 

Certificate of Analysis 

l'"HEMTECH-FORD 
LABORATORIES 

Lab Sample No.: 1401922-01 

Name: AJto_n Coal Development, LLC Mine Code: 41 Sample Date: 2/2812014 9:00PM 

Receipt Date: 3/312014 10:32 AM 

Sampler: Erik Petersen 

Sample Site: RID-l 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Mln.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved 

Ianganese, Dissolved 

Manganese, Total 

Molybdenwn, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodiwn, Dissolved 

Zinc, Dissolved 

WWoN chemtechforct com 

DOGM.rpt 

Sample 
Result 

0.02 

43.1 

ND 

0.03 

ND 

27.6 

0.024 

3.83 

ND 

ND 

3.7 

0.07 

014 

46.2 

ND 

Minimum 
Reporting 

Limil 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Units 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

mgIL 

Page 3 of 15 

M -170 

Site No.: 

Field Temp. Deg. C : 

Field Ccmd. umhoslcm: 

Analysis 
Date/Time 

3110/2014 17:34 

3/6/2014 12:37 

3/10/2014 17:34 

3/6/2014 12:37 

3/5/2014 15:37 

3110/2014 17:34 

3/10/2014 17:34 

3/6/2014 12:37 

3110/2014 17:34 

3110/2014 17:34 

3110/2014 17:34 

3110/2014 17:34 

3/6/2014 12:37 

3/10/2014 17:34 

3/10/2014 17:34 

Analyst 
Initials 

TS 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-ll 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (RC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OR) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Settleable Solids 

Sulfate 

Total Dissolved Solids (TDS) 

Alwninwn, Dissolved 

Aluminwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calciwn, Dissolved 

Cadmiwn, Dissolved 

Chromiwn, Dissolved 

Copper, Dissolved 

"'V,,'1\';.:.:.l1cmlccr.ford.cOlll 

DOGM.rpt 

Sample 
Result 

25.3 

0.3 

25.5 

ND 

258 

ND 

187 

ND 

211 

ND 

26 

0.2 

ND 

ND 

0.04 

ND 

980 

ND 

0.3 

0.05 

ND 

ND 

ND 

0.030 

116 

ND 

0.010 

ND 

Minimum 
Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

5 

0.01 

0.0002 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1401922-02 

Mine Code: 41 Sample Date: 2/2812014 9:45 PM 

Receipt Date: 3/312014 10:32 AM 

Units 

meqlL 

% 

meqIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mLlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

Page 4 of 15 

M - 171 

Sampler: Erik Petersen 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/1112014 7:45 

311112014 7:45 

311112014 

3/17/2014 13:24 

31712014 23:01 

31712014 23:01 

31712014 23:01 

31712014 23:01 

31712014 23:01 

3/5/2014 11:00 

3/4/2014 12: 00 

3/4/2014 12:00 

3/11/2014 12:00 

3110/2014 15:46 

3/4/2014 11:30 

3/3/2014 14:45 

3/412014 12:00 

3/4/2014 9:00 

3110/2014 17:38 

3/6/2014 12:44 

3/10/2014 17:38 

3/6/2014 12:44 

3/11/2014 11:57 

3/6/2014 12:44 

3110/2014 17:38 

3110/2014 17:38 

3110/2014 17:38 

3110/2014 17:38 

3/10/2014 17:38 

Analyst 
Initials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

QJP 

TSM 

JO 

TSM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM 2320 B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA I 664A 

SM4500P-E 

SM 2540 F 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

82,32 South 500 VI,!6St 

Sandy ljT 84070 

80 1-262~7288 Orrico 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
LA BORA T OR IE S 

Name: Alton Coal Development, LLC 

Sample Site: SW-l1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercmy, Dissolved 

Magnesium, Dissolved 

Ianganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

'.VI/WI dlemlechrord com 

DOG!v1.rpt 

Sample 

Result 

ND 

0.51 

ND 

ND 

ND 

214 

ND 

0.012 

ND 

ND 

5.9 

0.18 

0.15 

44.3 

ND 

Minimum 
Reporting 

Limit 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1401922-02 

Mine Code: 41 Sample Date: 2/2812014 9:45 PM 

Receipt Date: 3/3/2014 1O:32AM 

Sampler: Erik Petersen 

Units 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgIL 

mgfL 

mgfL 

Page 5 of 15 

M -172 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

3110/2014 17:38 

3/6/2014 12:44 

3110/2014 17:38 

3/6/2014 12:44 

3/5/2014 15:37 

3/1 0/2014 17:38 

3110/2014 17:38 

3/6/2014 12:44 

3/10/2014 17:38 

3/10/2014 17:38 

3/10/2014 17:38 

3/10/2014 17:38 

3/6/2014 12:44 

3110/2014 17:38 

3110/2014 17:38 

Analyst 
Initials 

TS 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Metbod Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245. I 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 50D Vvest 

00 !~2B2p7299 Off~ce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATOR I ES 

Name: A1ton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

P ar ameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Settleable Solids 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissol ved 

Chromium, Dissolved 

Copper, Dissolved 

W': .. \'/ chem lecr:or<i .com 

DOGM.rpt 

Sample 
Result 

10.1 

-1.2 

9.9 

ND 

393 

ND 

284 

ND 

322 

ND 

10 

0.2 

ND 

ND 

0.42 

1.0 

165 

536 

0.07 

5.7 

ND 

ND 

0.06 

0.09 

0.165 

63.2 

ND 

ND 

ND 

Minimum 
Reporting 

LimH 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

6 

0.05 

0.0002 

5 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1401922-06 

Mine Code: 41 Sample Date: 2/28/2014 11:05 PM 

Receipt Date: 3/3/2014 10:32 AM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mLIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 15 

M - 173 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 
Date/Time 

311112014 7:45 

3/1112014 7:45 

3/1112014 7:45 

3/1712014 13:24 

31712014 23:01 

31712014 23:01 

31712014 23:01 

31712014 23:01 

31712014 23:01 

3/5120 14 11:00 

3/4/2014 12:00 

3/4/2014 12:00 

3/1112014 12:00 

3/10/2014 15:46 

3/412014 11:30 

3/3/2014 14:45 

3/4/2014 12:00 

3/4/2014 9:00 

3110/2014 18:09 

3/6/2014 13:10 

3/10/2014 18:09 

3/6/2014 13:10 

311\12014 12:28 

3/6/2014 13:10 

3/10/2014 18:09 

3110/2014 18:09 

3/10/2014 18:09 

3/10/2014 18:09 

3110/2014 1809 

Analyst 
InHials 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TSM 

TSM 

TSM 

KSL 

OJP 
TSM 

JO 

TSM 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM4500NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500P-E 

SM2540F 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

SPH 

9~332 South 5eO vVost 

Sandy. UT 8t1D'TO 

~Ol~26~~729S' Oflic8 



Water Lab Analysis 

Certificate of Analysis 

rHEMTECH-FORD 
L ABO RA TOR IE S 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at COWlty Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

P a rameter 

Metals 
Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesimn, Dissolved 

langanese, Dissolved 

Manganese, Total 

Molybdemun, Dissolved 

Nickel, Dissolved 

Potassimn, Dissolved 

Selenimn, Dissolved 

Selenimn, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WV'fV/ chem lechrord com 

Domv1 .rpl 

Sample 
Result 

0.06 

9.49 

ND 

ND 

ND 

75.6 

0.005 

0.261 

ND 

ND 

3.3 

0.14 

0.14 

10.2 

ND 

Minimum 
Reporting 

L imit 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1401922-06 

Mine Code: 41 Sample Date: 2/28/2014 11:05 PM 

Receipt Date: 3/312014 W:32AM 

Sampler: Erik Petersen 

Units 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 13 of 15 

M -174 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 
Date/Time 

3/1012014 18:09 

3/6/2014 13:10 

3/1012014 18:09 

3/6/2014 13:10 

3/5/2014 15:37 

311 0/2014 18:09 

3/10/2014 18:09 

3/6/2014 13:10 

3/10/2014 18:09 

3110/2014 18:09 

3110/2014 18:09 

3/10/2014 18:09 

3/6/2014 13:10 

3/10/2014 18:09 

3/10/2014 18:09 

Analyst 
Initials 

TS 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245. 1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 Soulh 500 \NGst 

Snndy, UT 8rf070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SPl-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity· Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OR) 

Alkalinity - Total (as CaC03) 

Anlmonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calciwn, Dissolved 

CadmilWl, Dissolved 

ChromilWl, Dissolved 

Copper, Dissolved 

IrOIl, Dissol ved 

\'/V'rI\V.C~l~llltecll ford corn 

DOGM.rpt 

Sample 

Result 

17.4 

1.4 

NO 

552 

NO 

405 

NO 

453 

NO 

9 

0.2 

NO 

0.02 

390 

NO 

0.08 

0.05 

0.05 

0.05 

0.08 

0.044 

158 

NO 

NO 

NO 

0.09 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

0.01 

20 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1403006-01 

Mine Code: 41 Sample Date: 3/3112014 5:30 PM 

Receipt Date: 4/2/2014 4:40 PM 

Sampler: Client 

Units 

meqlL 

% 

meqlL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mglL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

Page 2 of 19 

M -175 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Datt/Timc 

4/9/2014 9:45 

4/9/2014 9:45 

4/9/2014 9:45 

4/8/2014 1:55 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

41712014 6:00 

4/4/2014 7:30 

4/4/2014 7:30 

41712014 14:54 

41712014 3:00 

4/4/2014 7:30 

4/4/2014 

4/8/2014 18:37 

4/10/2014 12:38 

4/9/2014 12:47 

4/10/2014 12:38 

4/9/2014 12:47 

4110/2014 17:36 

4/8/2014 18:37 

4/8/2014 18:37 

4/9/2014 12:47 

4/8/2014 18:37 

4/8/2014 18:37 

4/8/2014 18:37 

Analyst 

Initia l ~ 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TM 

TM 

TM 

JO 

TM 

TM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytica l Method 

SM 1030E 

SM 1030E 

SM2310B 

SM 2320B 

SM 2320 B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500P-E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

8632 South 500 \f\Jest 

Sandy. :.JT 84070 

80'1 262 1290 Otflce 



Water Lab Analysis 

Certificate of Analysis 

~HEMTECH-FORD 
LABORATORIES 

Name: Allan Coal Development, LLC 

Sample Site: SPl-7 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow.glMln.: 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesiwn, Dissolved --... 
Manganese, Dissolved 

Manganese, Total 

Molybdenwn, Dissolved 

Nickel, Dissolved 

Potassiwn, Dissolved 

Seleniwn, Dissolved 

Seleniwn, Total 

Sodiwn, Dissolved 

Zinc, Dissolved 

www cherntechford com 

DOGM.rpt 

Minimum 
Sample 

1.68 0.02 

ND 0.02 

ND 0.02 

ND 0.0002 

112 0.2 

0.044 0.005 

0.076 0.005 

ND 0.01 

ND 0.005 

4.3 0.5 

0.23 0.02 

0.22 0.02 

16.2 0.5 

ND 0,0] 

Lab Sample No.: 1403006-01 

Mine Code: 41 Sample Date: J/3J/20l-4 5:30l'M 

Receipt Date: 41212014 4:40PM 

Sampler: Client 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

Page 3 of 19 

M -176 

Site No.: 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

4/10/2014 12:38 TS 

4/8/2014 18:37 TS 

4/10/2014 12:38 TS 

4/9/2014 14:00 AKL 

4/8/2014 18:37 TS 

4/812014 18:37 TS 

4/10/2014 12:38 TS 

4/9/2014 12:47 TS 

4/812014 18:37 TS 

4/812014 18:37 TS 

4/912014 12:47 TS 

4110/2014 12:38 TS 

4/8/2014 18:37 TS 

4/8/2014 18:37 TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9532 South SOD West 

Sandy, UT 8407D 

801·262·7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

I/tfl.'/W C~le'lltectltord corn 

DOGM.rpt 

Sample 

Result 

35.5 

-0.1 

ND 

510 

ND 

370 

ND 

419 

ND 

24 

ND 

ND 

0.30 

1270 

2140 

ND 

0.6 

0.05 

0.07 

0.05 

0.05 

0.029 

170 

ND 

0.011 

ND 

0.03 

Minimum 

Reporting 

0.01 

om 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1403006-02 

Mine Code: 41 Sample Date: 3/3112014 8:30 PM 

Receipt Date: 4/2/2014 4:40 PM 

Sampler: Client 

Units 

meq/L 

% 

meqIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 4 of 19 

M -177 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

D I fl'i 

4/912014 9:45 

4/912014 9:45 

4/9/2014 9:45 

4/8/2014 1:55 

4/5/2014 2:37 

4/5/2014 2:37 

4/512014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

41712014 6:00 

4/4/2014 7:30 

4/4/2014 7:30 

41712014 14:54 

41712014 3:00 

4/4/2014 7:30 

4/4/2014 16:23 

4/8/2014 18:56 

4/10/2014 12:42 

4/9/2014 13:06 

4110/2014 12:42 

4/9/2014 13:06 

4/10/2014 17:40 

4/8/2014 18:56 

4/8/2014 18:56 

4/912014 13:06 

4/8/2014 18:56 

4/8/2014 18:56 

4/8/2014 18: 56 

Analyst 

I 'Ii I 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TM 

TM 

TM 

JO 

TM 

TM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500P-E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

}lag 

9632 SO~lth 500 west 
Sandy. UT 84070 

80'1 262 :290 Otflce 



Water lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
LABORATORIES 

Name: AJton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH; 

Field Flow glMln.: 

Parameter 

Metals 

IroD, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

~ Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www.chemtechford com 

DOGM.rpt 

Sample 

Result 

3.74 

ND 

ND 

ND 

301 

ND 

0.136 

ND 

ND 

6.0 

0.27 

0.25 

45.4 

ND 

Minimum 

Reporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

0.01 

0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1403006-02 

Mine Code: 41 Sample Date: 3131/2014 8:30.PM 

Receipt Date: 41212014 4:40 PM 

Sampler: Client 

Units 

mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 
mgIL 

Page 5 of 19 

M - 178 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

Dole/Time 

4/10/2014 12:42 

4/8/2014 18:56 

4110/2014 12:42 

4/9/2014 14:00 

4/8/2014 18:56 

4/812014 18:56 

4/10/2014 12:42 

4/9/2014 13:06 

4/8/2014 18:56 

4/8/2014 18:56 

4/9/2014 13:06 

4/10/2014 12:42 

4/8/2014 18:56 

4/8/2014 18:56 

Analyst 

Initials 

TS 

TS 

TS 

AKL 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Annlylicnl Method Flog 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L A B ORA TORIE S 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Mln.: 

Anions, Total 

Cation/Anion Balance 

Cations, Total 

Hardness, Total as CaC03 

Inorganic 
Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

WI/'I''/,1 cr10f: !techtor(j Corll 

DOGMrpt 

Minimum 
Sample 

46.2 0.01 

-3.1 

43.4 0.01 

1620 1 

ND 5.0 

766 1.0 

ND 1.0 

589 1.0 

ND 1.0 

629 1.0 

1.5 0.2 

58 2 

0.5 0.2 

ND 0.1 

0.04 0.01 

1540 20 

2850 20 

ND 0.05 

0.3 0.05 

0.08 0.05 

0.09 0.05 

0.23 0.05 

0.25 0.05 

0.014 0.005 

280 0.2 

ND 0.005 

0.009 0.005 

ND 0,005 

0.61 0.02 

Lab Sample No.: 1403006-03 

Mine Code: 41 Sample Date: 4/112014 3:00 PM 

Receipt Date: 4/2/2014 4:40 PM 

Sampler: Client 

meq/L 

% 

meq/L 

nw/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 6 of 19 

M -179 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

4/9/2014 9:45 PNM 

4/9/2014 9:45 PNM 

4/9/2014 9:45 PNM 

4/9/2014 9:45 PNM 

4/812014 1:55 KRW 

4/5/2014 2:37 KRW 

4/5/2014 2:37 KRW 

4/5/2014 2:37 KRW 

4/5/2014 2:37 KRW 

4/5/2014 2:37 KRW 

41712014 6:00 TM 

4/4/2014 7:30 TM 

4/4/2014 7:30 TM 

41712014 14:54 JO 

41712014 3:00 TM 

4/4/2014 7:30 TM 

4/4/2014 16:23 MZ 

4/812014 19:00 TS 

4/10/2014 12:46 TS 

4/9/2014 13: 10 TS 

4/10/2014 12:46 TS 

4/9/2014 13: 1 0 TS 

4110/2014 17:44 TS 

4/8/2014 19:00 TS 

4/8/2014 19:00 TS 

4/9/2014 13: 10 TS 

4/8/2014 19:00 TS 

4/812014 19:00 TS 

4/8/2014 19:00 TS 

SM 1030E 

SM 1030E 

SM 1030E 

SM2340B 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500P-E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9532 South 500 \'\.Ief-~t 

Sandy. UT 84070 

801 262-l299 ()liice 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Y-70 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Mln.: 

Parameter 

Metals 
Iron, Iotal 

Lead, Dissolved 

Lead, Iotal 

Mercury, Dissolved 

Magnesium, Dissolved 

--'" Manganese, Dissolved 

Manganese, Iotal 

Molybdemml, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Iotal 

Sodium, Dissolved 

Zinc, Dissolved 

W\'j'..v c~ l ell1tecj )1ord .com 

DOGM.rpt 

Sample 

R t ull 

8.59 

ND 

ND 

ND 

224 

0.481 

0.540 

ND 

ND 

8.6 

0.28 

0.28 

248 

ND 

Minimum 

R eporting 

0.02 

0.02 

0.02 

0.0002 

0.2 

0.005 

0.005 

om 
0.005 

0.5 

0.02 

0.02 

0.5 

0.01 

Lab Sample No.: 1403006-03 

Mine Code: 41 Sample Date: 4/112014 3:00 PM 

Receipt Date: 4/2/2014 4:40 PM 

Sampler: Client 

Units 

mg/L 

mg/L 

mgfL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 7 of 19 

M -180 

Site No.: 225 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Dnlerrimt 

4/10/2014 12:46 

4/8/2014 19:00 

4/10/2014 12:46 

4/9/2014 14:00 

4/8/2014 19:00 

4/8/2014 19:00 

4110/2014 12:46 

4/9/2014 13: JO 

4/8/2014 19:00 

4/8/2014 19:00 

4/9/2014 13:10 

4/10/2014 12:46 

4/8/2014 19:00 

4/8/2014 19:00 

Analyst 

Tnithls 

IS 

IS 

IS 

AKL 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

IS 

Aualyti ca l Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

9532 SOlIU) 500 West 

Sandy. UT 84070 

801· 262· 7299 Olfice 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: Y-103 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

P arameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Almnimun, Dissolved 

AlmninlUTI, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Cal ciwn, Dissolved 

CadmilUTI, Dissolved 

ChromilUTI, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

'.'.'\'lJl.V C~l 61lltechford corn 

DOGMrpt 

Sa mple 

R It 

44.7 

-3.5 

ND 

845 

ND 

653 

ND 

693 

ND 

II 

0.3 

ND 

ND 

1470 

2570 

ND 

ND 

0.D7 

0.08 

0.06 

0.07 

0.010 

263 

ND 

0.0]] 

ND 

0.45 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.1 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1403006-04 

Mine Code: 41 Sample Date: 4/112014 6:20 PM 

Receipt Date: 412/2014 4:40 PM 

Sampler: Client 

Units 

meq/L 

% 

meqIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mglL 

mgIL 

mglL 

mgIL 

Page 8 of 19 

M - 181 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

J) err 

4/9/2014 945 

4/9/2014 9:45 

4/9/2014 945 

4/8/2014 1:55 

4/512014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

41712014 6:00 

4/412014 7:30 

4/4/2014 7:30 

41712014 14:54 

41712014 3:00 

4/4/2014 7:30 

4/4/2014 16:23 

4/8/2014 19:04 

4110/2014 12:50 

4/9/2014 13:14 

4110/2014 12:50 

4/9/2014 13:14 

4/10/2014 1748 

4/8/2014 19:04 

4/8/2014 19:04 

4/9/2014 13:14 

4/8/2014 19:04 

4/8/2014 19:04 

4/8/2014 19:04 

Analyst 
I .. I 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TM 

TM 

TM 

JO 

TM 

TM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytica l Method 

SM 1030 E 

SM 1030E 

SM 1030E 

SM 2310 B 

SM 2320 B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500P-E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

%32 South 600 VVest 

Snnc1y. UT 84070 

801 262 ?~9v Ct~ice 



Water Lab Analysis 

Certificate of Analysis 

~H EMTECH-FORD 
LABORATORIES 

Name: Allon Coal Development, LLC 

Sample Site: Y-l 03 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercwy, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WNW chemtecllford com 

DOGM.rpt 

Minimum 
Sample 

8.69 0.02 

ND 0.02 

ND 0.Q2 

ND 0.0002 

331 0.2 

0.098 0.005 

0.110 0.005 

ND 0.01 

ND 0.005 

11.8 0.5 

0.27 0.02 

0.29 0.02 

24.2 0.5 

ND O.oI 

Lab Sample No.: 1403006-04 

Mine Code: 41 Sample Date: 4/112014 6:20PM 

Receipt Date: 4/212014 4:40PM 

Sampler: Client 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 9 of 19 

M -182 

Site No.: 204 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

4/1012014 12:50 TS 

4/8/2014 19:04 TS 

4/10/2014 12:50 TS 

4/9/2014 14:00 AKL 

4/8/2014 19:04 TS 

4/8/2014 19:04 TS 

4/10/2014 12:50 TS 

4/9/2014 13:14 TS 

4/8/2014 19:04 TS 

4/8/2014 19:04 TS 

4/9/2014 13:14 TS 

4/10/2014 12:50 TS 

4/8/2014 19:04 TS 

4/8/2014 19:04 TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy, UT 84070 

801-2627299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Che!ilt&dlfo1 d Ceil) 

DOOM.rpc 

Sample 

Result 

11.2 

2.8 

11.9 

ND 

427 

22.0 

340 

ND 

388 

ND 

8 

0.2 

ND 

ND 

ND 

193 

584 

ND 

ND 

ND 

0.05 

0.05 

ND 

0.120 

70.5 

ND 

ND 

ND 

Minimnm 

Reporting 

0.01 

om 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

1 

0.1 

0.1 

5 

0.01 

2 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1403006-06 

Mine Code: 41 Sample Date: 3/3112014 5:00 PM 

Receipt Date: 4/2/2014 4:40 PM 

Sampler: Client 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 12 of 19 

M -183 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Date/Time 

4/912014 9:45 

4/9/2014 9:45 

4/9/2014 9:45 

4/8/2014 1:55 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

41712014 6:00 

4/4/2014 7:30 

4/4/2014 7:30 

41712014 14:54 

41712014 14:08 

41712014 3:00 

4/4/2014 7:30 

4/4/2014 16:23 

4/8/2014 19:15 

4110/2014 13:23 

4/9/2014 13:24 

4/10/2014 13:23 

4/9/2014 13:24 

4/10/2014 18:22 

4/8/2014 19:15 

4/8/2014 19:15 

4/9/2014 13:24 

4/8/2014 19:15 

4/8/2014 19:15 

Analyst 

In itia ls 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TM 

TM 

TM 

JO 

QJP 

TM 

TM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA I 664A 

SM4500P-E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9032 South 

Flag 

VVest 

S8nc1y LlT 8·:070 

8C1 :::J32 .. 1251:') OffiCP 



Water Lab Analysis 

Certificate of Analysis 

':H EMTECH-FORD 
LABORATORIES 

Lab Sample No.: 1403006-06 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 3/3)120L4 5:00PM 

Recefpt Date: 412/2014 4:40 PM 

Sampler:: Client 

Sample Site: SW-1A 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved .-..... 
Magnesimn, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

\IIfWoN chelYltechford com 

DOGM.rpt 

Sample 

ND 

0.16 

ND 

ND 

ND 

93.2 

0.005 

0.008 

ND 

ND 

3.8 

0.17 

0.15 

13.9 

ND 

Minimum 

0.02 mgIL 
0.02 mgIL 
0.02 mgIL 
0.02 mgIL 

0.0002 mgIL 
0.2 mgIL 

0.005 mgIL 
0.005 mgIL 
0.01 mgIL 

0.005 mgIL 
0.5 mgIL 

0.02 mgIL 
0.02 mgIL 
0.5 mgIL 

0.01 mgIL 

Page 13 of 19 

M -184 

Site No.! 101 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

4/812014 19:15 TS 

4/10/2014 13:23 TS 

4/8/2014 19:15 TS 

4/10/2014 13:23 TS 

4/9/2014 14:00 AKL 

4/812014 19:15 TS 

4/8/2014 19:15 TS 

4/10/2014 13:23 TS 

4/912014 13:24 TS 

4/8/2014 19:15 TS 

4/8/2014 19:15 TS 

4/9/2014 13 :24 TS 

4/10/2014 13:23 TS 

4/8/2014 19:15 TS 

4/8/2014 19:15 TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LAB O RATORIE S 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 

Calculations 

Alumimun, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

V'o/V."N ch8lntecfltor d corn 

DOGM.rpt 

Sample 

Re It 

ND 

0.06 

ND 

ND 

0.05 

ND 

0.093 

70.8 

ND 

0.005 

ND 

Minimum 

Reporting 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1403006-07 

Mine Code: 41 Sample Date: 3/3112014 6:30 PM 

Receipt Date: 4/212014 4:40 PM 

Sampler: Client 

Units 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

mgfL 

Page 14 of 19 

M -185 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

o t /T' 

4/8/2014 19:19 

4110/2014 13:27 

4/9/2014 13:28 

4/10/2014 13:27 

4/9/2014 13:28 

4/10/2014 18:25 

4/8/2014 19:19 

4/8/2014 19:19 

4/9/2014 13:28 

4/8/2014 19:19 

4/8/2014 19: 19 

Analyst 

r ' Ii I 

TS 

IS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

AnAlytica l Method Flag 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

9G3? S(':~rth 500 V"/est 

Sallcy. ~IT £/1070 

S01~2G2~'!299 (:thee 



Water Lab Analysis 

Certificate of Analysis 

":H EMTECH-FORD 
LABORA TORIES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at COlmty Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Iron, Dissolved 

Iron, Iotal 

Lead, Dissolved 

Lead, Iotal 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Iotal 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Iotal 

Sodium, Dissolved 

Zinc, Dissolved 

\!l'/IN>I.C~le!11techtord conl 

DOGM rpt 

Minimum 
Sample 

ND 0.02 

0.30 0.02 

ND 0.02 

ND 0,02 

ND 0.0002 

103 0.2 

0.006 0.005 

0.017 0.005 

ND 0.01 

ND 0.005 

3.6 0.5 

0.14 0.02 

0.16 0.02 

16.4 0.5 

ND 0.01 

Lab Sample No.: 1403006-07 

Mine Code: 41 Sample Date: 313112014 6:30 PM 

Receipt Date: 41212014 4:40 PM 

Sampler: Client 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 15 of 19 

M -186 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Aualysis Analyst 

4/8/2014 19:19 IS 

4/10/2014 13:27 IS 

4/8/2014 19:19 IS 

4/10/2014 13:27 IS 

4/9/2014 14:00 AKL 

4/8/2014 19:19 IS 

4/8/2014 19:19 IS 

4110/2014 13:27 IS 

4/9/2014 13:28 IS 

4/8/20 14 19:19 IS 

4/8/2014 19:19 IS 

4/9/2014 13:28 IS 

4/10/2014 13:27 IS 

4/8/2014 19:19 IS 

4/8/2014 19:19 IS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South ~iOO West 

Sa~dy. UT 84070 

801 262· 1299 Otflce 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LAB O RATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: SW-I 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

P arameter 

Calculations 
Anions, Total 

Cation/Anion Balance 

Cations, Total 

Hardness, Total as CaC03 

Inorganic 
Acidity 

Alkalinity - Bicarbonate (BC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

I,V'\f·;\V chernt0ctltord corn 

DOGM.rpt 

Sample 

Hesult 

12.1 

-1.3 

11.7 

551 

ND 

454 

13.0 

346 

ND 

395 

ND 

9 

0.2 

ND 

ND 

0.01 

210 

600 

ND 

0.1 

ND 

ND 

0.05 

ND 

0.105 

72.7 

ND 

ND 

ND 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0.1 

6 

0.01 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1403006-08 

Mine Code: 41 Sample Date: 3/3112014 7:15PM 

Receipt Date: 4/2/2014 4:40 PM 

Sampler: Client 

Units 

meqlL 

% 

meqlL 

mll/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

Page 16 of 19 

M -187 

Site No.: 29 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

J)nlel1'ime 

4/9/2014 9:45 

4/9/2014 9:45 

4/9/2014 9:45 

4/9/2014 9:45 

4/8/2014 1:55 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

4/5/2014 2:37 

41712014 6:00 

4/4/2014 7:30 

4/4/2014 7:30 

41712014 14:54 

41712014 14:08 

41712014 3:00 

4/4/2014 7:30 

4/4/2014 16:23 

4/8/2014 19:23 

4110/2014 13:31 

4/9/2014 13:32 

4110/2014 13:31 

4/912014 13:32 

411 0/2014 18:29 

4/8/2014 19:23 

4/8/2014 19:23 

4/9/2014 13:32 

4/8/2014 19:23 

4/8/2014 19:23 

Analyst 

Inilials 

PNM 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TM 

TM 

TM 

JO 

QJP 

TM 

TM 

MZ 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

TS 

Analytical Method 

SM 1030E 

SM 1030E 

SM 1030E 

SM2340B 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

EPA 1664A 

SM4500P-E 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

F lag 

9632 S<)~Jth 500 VV(:st 

Sandy :..IT 8~1 070 

801·262·7298 Ct7ice 



Water Lab Analysis 

Certificate of Analysis 

":H EMTECH-FORD 
LABORATORIES 

Name: AitOn Coal Development, LLC 

Sample Site: SW-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

WWoN ch emtechford com 

DOGM.rpt 

Minimum 
Sample 

ND 0.02 

0.42 0.02 

ND 0.02 

ND 0.02 

ND 0.0002 

89.7 0.2 

0.009 0.005 

0.018 0.005 

ND O.oI 
ND 0.005 

3.3 0.5 

0.17 0.02 

0.15 0.Q2 

15.0 0.5 

ND 0.01 

Lab Sample No.: 1403006-08 

Mine Code: 41 Sample Date: 313 112014 7:15PM 

Receipt Date: '4/2/20144:40 PM 

Sampler: Client 

Site No.: 29 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis Analyst 

mgIL 4/8/2014 19:23 TS 

mgIL 4/10/2014 13:31 TS 

mgIL 4/8/2014 19:23 TS 

mgIL 4/10/2014 13:31 TS 

mgIL 4/9/2014 14:00 AKL 

mgIL 4/8/2014 19:23 TS 

mgIL 4/8/2014 19:23 TS 

mgIL 4/10/2014 13:31 TS 

mgIL 4/9/2014 13:32 TS 

mgIL 4/812014 19:23 TS 

mgIL 4/812014 19:23 TS 

mgIL 4/9/2014 13:32 TS 

mgIL 4/\0/2014 13:31 TS 

mgIL 4/8/2014 19:23 TS 

mgIL 4/8/2014 19:23 TS 

Page 17 of 19 

M -188 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy, UT 8407D 

801-262-7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LA BORATORIES 

Name: Alton Co a) Development, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Inorganic 
Total Dissolved Solids (TDS) 

Iron, Total 

Manganese, Total 

\'It"''/W ctlernteciltord corn 

OOGMrpt 

Sample 

R II 

976 

0.26 

0.023 

Minimum 

Reporting 

20 

0.02 

0.005 

Lab Sample No.: 1403754-01 

Mine Code: 41 Sample Date: 4/2412014 11:00AM 

Receipt Date: 4/2512014 11:46 AM 

Sampler: Erik Petersen 

Units 

mgIL 

mgIL 

mgIL 

Page 2 of 9 

M - 189 

Site No.: 2Q I 

Field Temp. Deg. C : 

~/eld Condo umhoslcm: 

Analysis 

D rr 

4/30/2014 0:00 

5/5/2014 18:37 

511212014 14:53 

Analyst 
I .. I 

MZ 

TS 

TS 

Analyti cal Method 

SM2540C 

EPA 200.7 

EPA 200.7 

Flag 

9G32 SOllth 500 WEst 

Sandy JT 84070 

801·262 729'; Office 



Water Lab Analysis 

Certificate of Analysis 

':HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at COtulty Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Inorganic 

Total Dissolved Solids (TDS) 

Total Suspended Solids (TSS) 

Metals 

Iron, Total 

Manganese, Total 

VI'.vw.cherntecl)ford.com 

DOGMrpt 

Sample 

R II 

1030 

ND 

0.05 

0.017 

Minimum 

Reporting 

20 

4 

0.02 

0.005 

Lab Sample No.: 1403754-02 

Mine Code: 41 Sample Date: 4/2412014 2:40 PM 

Receipt Date: 4/25/20;14 11 :46 AM 

Sampler: Erik Petersen 

Units 

mgIL 

m!!IL 

mgIL 

mgIL 

Page 3 of 9 

M -190 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

D rr' 

4/30/2014 0:00 

5/412014 7:00 

515/2014 18:41 

5112/2014 14:57 

Analyst 

I ' f I 

MZ 

IJH 

TS 

TS 

Analytical Method 

SM2540C 

SM2540D 

EPA 200.7 

EPA 200.7 

Flog 

9632 South 500 \/'·'/est 

Sandy. UT 84070 

801·262·7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABOR ATORIES 

Lab Sample No.: 1403754-03 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 4/24/2014 7:00 PM 

Receipt Date: 4/2512014 11 :46 AM 

Sampler: Erik Petersen 

Sample Site: NLP-13 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Mln.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

N itrite as N 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Ahuninum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chmmium, Dissolved 

Copper, Dissolved 

W'.'NI ctlE:rlltcchtor d cc~n 

DOGM.rp: 

Site No.: 249 

Field Temp. Deg. C : 

Field Cond;' umhO$/Cm: 
"'" """""""""""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,""'" """','" 

Sample 

Result 

108 

3.1 

ND 

841 

ND 

644 

ND 

690 

ND 

176 

0.9 

ND 

ND 

0.80 

4270 

7500 

0.2 

15,6 

ND 

ND 

0.99 

1.03 

0.007 

355 

ND 

ND 

ND 

Minimum 

Reporting 

0.D1 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

5 

0.5 

0.5 

0.5 

0.13 

50 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Units 

meq/L 

% 

meq/L 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

Page 4 of 9 

M - 191 

Analysis 

D ITI 

5/5/2014 7: 00 

5/5/2014 7:00 

5/5/2014 7:00 

5/9/2014 10:08 

5/2/2014 1:55 

5/2/2014 1:55 

5/2/2014 1:55 

5/2/2014 1:55 

5/2/2014 1:55 

4/2812014 12:30 

4/25/2014 15:45 

4/25/2014 15:45 

4/25/2014 15:45 

4/25/2014 15:45 

4/28/2014 6:30 

4/25/2014 15:45 

4/3012014 0:00 

5/5/2014 16:03 

4/29/2014 14:25 

5/5/2014 16:03 

4/29/2014 14:25 

5/5/2014 16:03 

4/29/2014 14:25 

5/5/2014 16:03 

5/5/2014 16:03 

5/5/2014 16:03 

5/5/2014 16:03 

5/5/2014 16:03 

Analyst 

{ ' f I 

PNM 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

MZ 

TS 

KSL 

TS 

KSL 

TS 

KSL 

TS 

TS 

TS 

TS 

TS 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM 2320 B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM4500P-E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

96~'?' f)out.r. 500 V\'6St 

Sanoy \JT 84070 

301<~G2 7299 OffiCi:) 



Water Lab Analysis 

Certificate of Analysis 

'"':HEMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-13 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

w'/vw cheilltechf'ord com 

DOGM rpt 

Minimum 
Sample 

0,02 0.02 

18,7 0.02 

ND 0.02 

ND 0.02 

ND 0,0002 

641 0.2 

0,188 0.005 

0,705 0.005 

ND 0.01 

ND 0.005 

15.8 0,5 

ND 0,02 

ND 0.02 

1000 0.5 

ND 0.01 

Lab Sample No.: 1403754-03 

Mine Code: 41 Sample Date: 4/2412014 7:00 PM 

Receipt Date: 412512014 1l:46AM 

Sampler: Erik Petersen 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Page 5 of 9 

M -192 

Site No.: 249 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

515/2014 16:03 TS 

4/29/2014 14:25 KSL 

515/2014 16:03 TS 

4/29/2014 14:25 KSL 

4/29/2014 11:00 AKL 

515/2014 16:03 TS 

515/2014 16:03 TS 

4/29/2014 14:25 KSL 

515/2014 16:03 TS 

5/5/2014 16:03 TS 

5/5/2014 16:03 TS 

515/2014 16:03 TS 

4/29/2014 14:25 KSL 

5/5/2014 16:03 TS 

5/5/2014 16:03 TS 

EPA 200,7 

EPA 200,7 

EPA 200.7 

EPA 200,7 

EPA 245,1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200,7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 SOllth 500 VVest 

Sandy 0T 84070 

801-262·129" Otflce 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LABORATORIES 

Name: Alton Coal Development, LLC 

Sample Site: NLP-12 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calciwn, Dissolved 

CadmiLUu, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

WiN'N C~1t;1 1 11teCr)fo:d cern 

DOGM.rpl 

Sample 

Result 

45.9 

4.1 

49.8 

ND 

649 

ND 

485 

ND 

532 

ND 

54 

0.3 

ND 

ND 

0.17 

1620 

2900 

0.4 

7.6 

ND 

0.07 

0.14 

0.09 

0.024 

389 

ND 

ND 

ND 

Minimum 

Reporting 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

0.2 

0.2 

0.05 

10 

20 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

0.005 

Lab Sample No.: 1403754-04 

Mine Code: 41 Sample Date: 4/24/2014 8:15 PM 

Receipt Date: 4/25/2014 11:46AM 

Units 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mg/L 

mgIL 

Page 6 of 9 

M -193 

Sampler: Erik Petersen 

Site No.: 248 

Field Temp. Deg. C : 

Field Cando umhos/cm: 

Analysis 

Daterrime 

5/5/2014 7:00 

5/5/2014 7:00 

5/5/2014 7:00 

5/9/2014 10:08 

5/2/2014 1:55 

5/2/2014 1:55 

5/2/2014 1:55 

5/212014 1:55 

5/2/2014 1:55 

4/28/2014 12:30 

4125/2014 15:45 

4/25/2014 15:45 

4125/2014 15:45 

4/25/2014 15:45 

4/28/2014 6: 30 

4/2512014 15:45 

4/30/2014 0:00 

5/5/2014 16:11 

4/29/2014 14:32 

5/5/2014 16:11 

4/29/2014 14:32 

5/5/2014 16: 11 

4/29/2014 14:32 

5/5/2014 16:11 

5/512014 16:11 

5/5/2014 16:11 

5/5/2014 16:11 

5/5/2014 16:11 

Analyst 

Initi als 

PNM 

PNM 

KRW 

KRW 

KRW 

KRW 

KRW 

KRW 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

MZ 

TS 

KSL 

TS 

KSL 

TS 

KSL 

TS 

TS 

TS 

TS 

TS 

Analytical Metbod 

SM 1030E 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM4500 P-E 

EPA 300.0 

SM2540C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9332 South 500 West 

Sandy :JT 84070 

801 ·262 7298 OffiCe 



Water Lab Analysis 

Certificate of Analysis 

<:HEMTECH-FORD 
LABORATORIES 

Lab Sample No.: 1403754-04 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Da(e: 4/2412014 8:15 PM 

Receipt Date: 4/251.2014 11:46AM Sample Site: NLP-},2 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

------- Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

www en erntechford com 

DOGM rpt 

Sample 

0.32 

42.0 

ND 

ND 

ND 

295 

0.528 

0.933 

ND 

ND 

8.2 

ND 

ND 

136 

ND 

Minimum 

0.02 mgIL 
0.02 mgIL 
0.02 mgIL 
0.02 mgIL 

0.0002 mgIL 
0.2 mgIL 

0.005 mgIL 
0.005 mgIL 
0.01 mgIL 

0.005 mgIL 
0.5 mgIL 

0.02 mgIL 
0.02 mgIL 
0.5 mgIL 

0.01 mgIL 

Page 7 of 9 

M -194 

Sampler: EtlkPetersen 

Site No.: 248 

Field Temp. Deg. C : 

Field Condo umhoS/cm: 

Analysis Analyst 

5/5/2014 16: 11 TS 

4/29/2014 14:32 KSL 

5/5/2014 16:11 TS 

4/29/2014 14:32 KSL 

4/29/2014 11:00 AKL 

5/5/2014 16:11 TS 

5/5/2014 16:11 TS 

4/29/2014 14:32 KSL 

5/5/2014 16:11 TS 

5/5/2014 16:11 TS 

5/5/2014 16:11 TS 

5/5/2014 16:11 TS 

4/29/2014 14:32 KSL 

5/5/2014 16:11 TS 

5/5/2014 16:11 TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sandy. UT 84070 

801-262·7299 Office 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L A BO R A T O RIE S 

Name: A1too Coal Developmeot, LLC 

Sample Site: NLP-lO 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Mln.: 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia asN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Phosphoms, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminwn, Dissolved 

Aluminwn, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Bariwn, Dissolved 

Calciwn, Dissolved 

Cadmiwn, Dissolved 

Chromiwn, Dissolved 

Copper, Dissolved 

I,V\Vlj cflem lecnford cOi n 

DOGM rpt 

Minimum 
Sample 

61.7 0.01 

2.5 

64.9 0.01 

ND 5.0 

848 1.0 

ND 1.0 

634 1.0 

ND 1.0 

696 1.0 

1.6 0.2 

133 5 

ND 0.5 

ND 0.5 

ND 0.5 

0,19 0.05 

2120 20 

3750 

0,8 0.05 

10,6 0.05 

ND 0.05 

0.05 0.05 

0.17 0.05 

0.12 0.05 

0.028 0.005 

320 0.2 

ND 0.005 

ND 0.005 

ND 0.005 

Lab Sample No.: 1403754-05 

Mine Code: 41 Sample Date: 4/2412014 9:00 PM 

Receipt Date: 4/25/2014 1l:46AM 

meqlL 

% 

meqlL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 

mgIL 
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M - 195 

Sampler: Erik Petersen 

Site No.: 246 

Field Tf!mp. Deg. C : 

Ffeld Condo umhosk m: 

Analysis Analyst 

5/5/2014 7:00 PNM 

5/5/2014 7:00 PNM 

5/5/2014 7:00 PNM 

5/9/2014 10:08 KRW 

5/2/2014 1:55 KRW 

5/2/2014 1:55 KRW 

5/2/2014 1:55 KRW 

5/2/2014 1:55 KRW 

5/212014 1:55 KRW 

4/28/2014 12:30 TM 

4/25/2014 15:45 TM 

4/25/2014 15:45 TM 

4/25/2014 15:45 TM 

4/2512014 15:45 TM 

4/28/2014 6:30 TM 

4/25/2014 15:45 TM 

4/30/2014 0: 00 MZ 

5/5/2014 16:15 TS 

4/29/2014 14:36 KSL 

5/5/2014 16: 15 TS 

4129/2014 14:36 KSL 

5/5/2014 16:15 TS 

4/29/2014 14:36 KSL 

5/5/2014 16: 15 TS 

5/5/2014 16:15 TS 

5/5/2014 16:15 TS 

5/5/2014 16: 15 TS 

5/5/2014 16:15 TS 

SM 1030E 

SM 1030E 

SM2310B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM2320B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300.0 

EPA 300.0 

SM4500P-E 

EPA 300 0 

SM2540C 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

PG32 GOLItr. 500 '/v'e3t 

S"r 1dy LJT e4070 

8C1 262 !29U Ci:rce 



Water Lab Analysis 

Certificate of Analysis 

'"':H EMTECH-FORD 
LAB ORA TORI ES 

Lab Sample No.: 1403754-05 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 412412014 9:00 PM 

Receipt Date: 4/2512014 1l:46AM Sample Site: NLP-lO 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g!Min.: 

Parameter 
Sample 

R It 

Minimum 

Reporting 
Units 

Metals 

Iron, Dissolved 1.76 0.02 mg/L 

Iron, Total 62.2 0.02 mg/L 

Lead, Dissolved ND 0.02 mg/L 

Lead, Total ND 0.02 mg/L 

Mercury, Dissolved ND 0.0002 mg/L 

---- Magnesium, Dissolved 486 0.2 mg/L 

Manganese, Dissolved 0.077 0.005 mg/L 

Manganese, Total 0.754 0.005 mg/L 

Molybdemun, Dissolved ND 0.01 mg/L 

Nickel, Dissolved ND 0.005 mg/L 

Potassium, Dissolved 6.4 0.5 mg/L 

Selenium, Dissolved ND 0.02 mg/L 

Selenium, Total ND 0.02 mg/L 

Sodium, Dissolved 202 0.5 mg/L 

Zinc, Dissolved ND 0.01 mg/L 

Abbreviations 

ND = Not detected at the corresponding MininllUll Reporting Limit. 

I mgfL = one milligram per liter or 1 mg/Kg = one milligram per kilogram = I part per million. 

I ugfL = one microgram per liter or I ug/Kg = one microgram per kilogram = 1 part per billion. 

I ngfL = one nanogram per liter or I ng/Kg = one nanogram per kilogram = I part per trillion. 

Flag Descriptions 

\/1,",,/1,"1 cherntechfor d corn Page 9 of 9 

DOGM rpt 
M -196 

Sampler: Erik Petersen 

Site No.: 246 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

D rr 
Analyst 

I ·ti I AnnlyticaJ Method Flag 

5/5/2014 16: 15 

4/2912014 14:36 

5/5/2014 16:15 

4/29/2014 14:36 

4/29/2014 11:00 

5/5/2014 16:15 

5/5/2014 16: 15 

4/29/2014 14:36 

5/5/2014 16:15 

5/5/2014 16: 15 

5/5/2014 16:15 

5/5/2014 16:15 

4/29/2014 14:36 

5/5/2014 16: 15 

5/5/2014 16:15 

TS 

KSL 

TS 

KSL 

AKL 

TS 

TS 

KSL 

TS 

TS 

TS 

TS 

KSL 

TS 

TS 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

9632 South 500 West 

Sa!1dy. UT 84070 

801·262·'/299 Office 





Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L A B O R A TORIES 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments; 

Sample Type: Water 

Field pH: 

Field Flow glMin,: 

Anions, Total 

Cation! Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sul fate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

'v·/w .... ·./ r;ho r"jt(;i~j11on:1 

nOO:vl rp1. 

Minimum 
Sample Reporting 

42.7 001 

-1.6 

414 001 

NO 5.0 

345 LO 
NO LO 
253 1.0 

NO 1.0 

283 1.0 

NO 0.2 

22 2 

NO 0.2 

NO 0.1 

004 001 

1750 10 

2760 10 

NO 0.05 

NO 0.05 

ND 0.05 

ND 0.05 

013 0.05 

013 0.05 

0.023 0,005 

116 0.2 

NO 0.005 

NO 0.005 

NO 0.005 

ND 0.02 

Lab Sample No.: 1205853-02 

Mine Code: 41 Sample Date: 6129/20 12 3:4() PM 

Receipt Date: 7/312!J 12 4:27 PM 

meq/L 

% 

meq/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mgIL 

mglL 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mglL 

mgIL 

mg/L 

mg/L 

Page 4 of 15 

M -197 

Sampler: Erik Petersl!l1 

Site No.: 205 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis A nalyst 

7/25/2012 11:24 DBH 

7/25/2012 11:24 DBH 

7/25/2012 11:24 DBH 

7/1312012 10 :00 TSM 

7112/2012 7:00 TSM 

7/12/2012 7:00 TSM 

711212012 7:00 TSM 

7112/2012 7:00 TSM 

7/12/2012 7:00 TSM 

711112012 10:00 TSM 

7/6/2012 17:00 TS M 

716/2012 17:00 TSM 

7110/2012 15:16 KSL 

7/10/2012 13 :00 TSM 

7/6/2012 1700 TSM 

7/5/2012 14:34 JSH 

7119/2012 13 :52 PNM 

712012012 15:28 PNM 

7119/2012 13:52 PNM 

712012012 15:28 PNM 

7119/2012 13:52 PNM 

712012012 15 :28 PNM 

7/19/2012 13:52 PNM 

7/1912012 13:52 PNM 

7/19120 12 13 :52 PNM 

7119/2012 13:52 PNM 

7119/2012 13:52 PNM 

7119/2012 13:52 PNM 

SM 1030 E 

SM 1030E 

SM 1030 E 

SM2310 B 

SM2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM2320 B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

SM 4500 N03-F 

SM4500 poE 

EPA 300 0 

SM 2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200.7 

EPA 200 7 

DG:~2. Sc:utll son V\;(~~)t 

Sandy l; 1 Bf;OfG 

i~()'! ?(~,~ i¥2~:~~·) (Hf\co 



Water Lab Analysis 

Gertificate of Analysis 

CHEMTECH-FORD 
LABORATOR I ES 

Name: A'ton (la' Development LL. 

Sample Site: O)'Ol\! eep 

Comments: 

Sample Type: Water 

Field pH: 

Fle.ld Flow YlMln.: 

Para meter 

Metals 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

f)OG~vi tp! 

Sample 

Result 

039 

ND 

ND 

ND 

403 

ND 

0023 

ND 

ND 

10 

003 

0,03 

54,8 

ND 

Minimum 

Reporting 
L ' . 

0.02 

0.02 

0.02 

0,0002 

0.2 

0.005 

0005 

0.01 

0.005 

0.5 

0.02 

0.02 

05 

001 

Lab Sample No.: 1205853-02 

Mine Code: 41 Sample Date: 6129/20 12 3.:40 PM 

Receipt Date: 7/3/2012 4·:27 PM 

Units 

mgIL 

mglL 

mglL 

mglL 

mgIL 

mglL 

mglL 

mglL 

mglL 

mglL 

mgIL 

mglL 

mglL 

mg/L 

Page 5 of 15 

M - 198 

Sampler: Brik Petersen 

Site No. : 205 

Fjeld Temp. Deg. C : 

li/ald €ond. umlros/cm: 

Analysis 

DatelTime 

7/2412012 13:23 

7119/2012 13:52 

7/20/2012 15:28 

7/13/2012 16:30 

7/19/2012 13:52 

7119/2012 13:52 

712012012 15:28 

7119/2012 13:52 

7119/2012 13:52 

7/19/2012 13:52 

7119/2012 13:52 

7/20/2012 15:28 

7119/2012 13:52 

7119/2012 13:52 

Analyst 

Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Flag 

EPA 200.7 

EPA 200 7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200,7 

EPA 200.7 

EPA 200 7 

EPA 200 .7 

EPA 200,7 

EPA 200 7 

Sandy lJ r H-"10J(j 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
L/,SORATOR I ES 

Name: Alton Coal Development, LLC 

Sample Site: SP-7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

Cationf Anion Balance 

Cations, Total 

liard Total as CaC03 

Acidity 

Alkalinity· Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

Iron, Dissolved 

\"/\,',fw ChUTtC,)l1U'(j 

OO()t,~ rpr. 

Sample 

Result 

17.6 

-II 

14.2 

NO 

542 

NO 

408 

NO 

444 

NO 

12 

0.2 

NO 

0.04 

405 

1040 

NO 

0.2 

NO 

NO 

0.07 

0.08 

0.039 

97.2 

NO 

ND 

NO 

NO 

Minimum 

Reporting 
I ' ' 1 

0.01 

0.01 

10.0 

10 

1.0 

10 

LO 
LO 
0.2 

0.1 

0.1 

0.01 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0005 

0.2 

0.005 

0.005 

0.005 

0.02 

Lab Sample No.: 1205853-03 

Mine Code: 41 Sample Date: 6/2912QI2 6: 15 PM 

Receipt Date: 7/3120 12 4:27 PM 

Units 

meqfL 

% 

meqfL 

mgfL 

mglL 

mglL 

mglL 

mglL 

mgfL 

mglL 

mglL 

mglL 

mgfL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mgfL 

mglL 

Page 6 of 15 

M - 199 

Sampler: rik Petersen 

Site No.: 207 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

DatefTi me 

7f25f2012 II :24 

7/25/2012 II :24 

7/25/2012 

7/13/2012 10:00 

7112/2012 7:00 

7/12/2012 7:00 

7/ 12/2012 7:00 

7/12/20 12 7:00 

7/12/2012 7:00 

7/11/2012 10:00 

7/6/2012 17:00 

7/6/2012 17:00 

7/10/2012 1516 

7110/2012 1300 

7/6/2012 17:00 

7/512012 14:36 

7fl9/2012 13 :56 

7f20/2012 15:32 

7119/2012 13:56 

7/20/2012 15:32 

7119/2012 13 :56 

7/20/2012 15:32 

7119/2012 1356 

7/19/2012 1356 

7/19/2012 13:56 

7119/2012 13:56 

7/19/2012 13 :56 

7fl9/2012 1356 

Analyst 

Initials 

DBH 

DBH 

DBH 

TSM 

TSM 

ISM 

ISM 

TSM 

TSM 

TSM 

TSM 

ISM 

KSL 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method Flag 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM 2310 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 4500 NH3-D 

EPA 300 0 

EPA 300 0 

SM 4500 N03-F 

SM 4500 poE 

EPA 300.0 

SM 2540 C 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 2007 

EPA 200.7 

EPA 200 7 

EPA 2007 

EPA 200.7 

EPA 200.7 

~)G:?'2 ~~O:;t l l t:l(}(; liYpst 

Ssmly U I Wlil/O 

?·()1·?'G~: 7~:':~9 (YhCH 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABOR AT OR IE S 

Name: Alton ('oal Development, LL. 

SampleS/te: , P-7- J 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMlp.; 

Parameter 

Metals 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

D()(;fyl rpt 

Sample 
Result 

1.31 

ND 

ND 

ND 

102 

ND 

0081 

ND 

ND 

3.7 

0,02 

004 

187 

ND 

Minimum 

Reporting 
U ntil 

0.02 

002 

002 

00002 

0.2 

0.005 

0.005 

0.01 

0,005 

0.5 

0.02 

0.02 

0.5 

001 

Lab Sample No.: 1205853-03 

Mine Code: 41 Sample Date: /2912012 6: I - Pl'v1 

Units 

mglL 

mgIL 

mglL 

mglL 

mgIL 

mglL 

mglL 

mglL 

mglL 

mgIL 

mglL 

mglL 

mg/L 

mglL 

Page 7 of 15 

M·200 

Receipt Dare: 71312012 4:27 PM 

Sampler: 'rik Petersen 

Site No. : 207 

Field Temp. Deg. C : 

Field Sond. umboS/em: 

Analysis 

DatelTime 

7/24/2012 13 :27 

7119/2012 13:56 

712012012 15:32 

7/13/2012 16:30 

7/19/2012 13:56 

7/19/2012 13:56 

712012012 15:32 

7/19/2012 13:56 

7/19/2012 1356 

7119/2012 13:56 

7/19/2012 13 :56 

712012012 15:32 

7119/2012 13:56 

7/19/2012 13:56 

Analyst 

Initials 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200 7 

Rag 

Sandv U i g,~ 0 IG 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
Ll,BORATORIE5 

Name: Alton Coal De\,e/opment, LLC 

Sample Site: SW-1A 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Tolal 

Calion/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity· CO2 

Alkalinity· Hydroxide (OH) 

Alkalinity· Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

\; . .',//~::} chOlr~~o;~j I!(~r (j 

DO(:;\f, ,pt 

Sample 

Result 

19.8 

0.4 

20.0 

NO 

503 

NO 

367 

ND 

413 

NO 

20 

0.2 

ND 

ND 

0.02 

530 

ll80 

NO 

NO 

NO 

ND 

014 

0.13 

0.083 

799 

ND 

ND 

NO 

Minimum 

Reporting 
( . . 

0.01 

0.01 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

0.1 

0,1 

5 

001 

10 

005 

0.05 

005 

005 

005 

0,05 

0.005 

0.2 

0.005 

0.005 

0005 

Lab Sample No.: 1205853-04 

Mine Code: 41 Sample Date: 6/29120 12 6:4 PM 

Receipt Date: 7/3/2012 4:27 PM 

Sampler: Erik Petersen 

Units 

meq/L 

% 

meq/L 

mglL 

mglL 

mglL 

mg/L 

mglL 

mgIL 

mg/L 

mglL 

mglL 

mglL 

IllgiL 

mglL 

mg/L 

mglL 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mg/L 

Page 8 of 15 

M - 201 

Site No.: 20 1 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

DatelTim e 

7/25/2012 11 :24 

7/2 5/2012 1124 

7/25/2012 

711 3/2012 10:00 

711 2/2012 700 

7112/2012 700 

7112/2012 7:00 

7/1212012 7:00 

7/12/2012 7:00 

7/11/2012 1000 

7/6/2012 1700 

7/6/2012 17:00 

711 0/2012 15 : 16 

7/9/2012 12 :00 

7/1012012 1300 

716/2012 1700 

7/5/2012 1438 

711 912012 1400 

7119/2012 18:42 

7119/2012 14:00 

7119/2012 18:42 

7/19/20 12 14:00 

7119/2012 18:42 

7119/2012 14:00 

7119/2012 1400 

711 9/20 12 1400 

7/19/2012 14:00 

7119/2012 14:00 

Analyst 

Initials 

DBH 

DBH 

DBH 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

KSL 

KSL 

TSM 

TSM 

.ISH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Ana lytiC'11 Melhod 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM 2310 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 4500 NH3·D 

EPA 300.0 

EPA 300.0 

SM 4500 N03·F 

EPA 1664A 

SM 4500 poE 

EPA 300.0 

SM2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA2007 

EPA 200 7 

EPA 200.7 

EPA 200 7 

Flag 

~)G::O:? ':~c:"t! I t)JO V\~~~)t 

~;::i(ldt In g,;(;;,Yu 

Be" 2G2-i2'19 omce 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
LABORATORIES 

Name: Alton ual Development, .LL 

Sample Site: V -\A 

Comments: 

Sample Type: Water 

Field pH: 

Field FloW 9/Mln.: 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

DOG!vi l-pi 

Minimum 
Sample Reporting 

ND 0.02 

031 0.02 

ND 0.02 

ND 0.02 

NO 0.0002 

171 0.2 

NO 0005 

0009 0005 

ND om 
NO 0005 

6.4 0.5 

0.02 0.02 

0.02 0,02 

40.4 05 

NO 001 

Lab Sample No.: 1205853-04 

Mine Code: 41 Sample Date: 6/29/20 12 6:45 PM 

Receipt Date: 7/J12012 4:27 PM 

mg/L 

mg/L 

mglL 

mgIL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mgIL 

mglL 

mgIL 

mg/L 

mglL 

Page 9 of 15 

M - 202 

Sampler: rik Petersen 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umho5lcm: 

Analysis Analyst 

7119/2012 14:00 PNM 

7119/2012 18:42 PNM 

7/19/2012 14:00 PNM 

7119/2012 18:42 PNM 

7113/2012 16:30 AKL 

7/19/2012 14:00 PNM 

7119/2012 14:00 PNM 

7119/2012 18:42 PNM 

7/19/2012 14:00 PNM 

7/19/2012 14:00 PNM 

7119/2012 14:00 PNM 

7119/2012 14:00 PNM 

7/19/2012 18:42 PNM 

7119/2012 14:00 PNM 

7/19/2012 14:00 PNM 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200.7 

Sandy U J 1>.4('lle 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LA BOR A T O RI E S 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Cations, Total 

I lard ness. Total as CaC03 

InOl'ganic 

Acidity 

Alkalinity· Bicarbonate (HC03) 

Alkalinity· Carbonate (C03) 

Alkalinity· CO2 

Alkalinity. Hydroxide (OH) 

Alkalinity· Total (as CaC03) 

Ammoniaas N 

Chloride 

Fluoride 

Nitrate + Nitrite, Total 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Copper, Dissolved 

V';\PN c>(1mt(-)eh1o~ d ;>. '!Yi 

DOnrvl rpl 

Sample 

Result 

21.9 

-4 1 

20.1 

926 

ND 

392 

ND 

284 

ND 

322 

ND 

24 

0.2 

ND 

ND 

0.02 

710 

1360 

ND 

ND 

ND 

ND 

0.09 

0.11 

0.033 

85.7 

ND 

ND 

ND 

Minimum 

Reporting 

Limit 

0.01 

0.01 

5.0 

1.0 

1.0 

10 

1.0 

1.0 

0.2 

J 

0. 1 

01 

6 

0.01 

10 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0005 

0005 

Lab Sample No.: 1205853-05 

Mine Code: 41 Sample Date: 6/2912012 7:~O PM 

Receipt Date: 7/3/2012 4:27 pM 

Units 

meq/L 

% 

meq/L 

IllIllL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mglL 

mglL 

Page 10 of 15 

M - 203 

Sampler: Erik P tersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

Date/Time 

7/25/2012 11:24 

7/25/2012 1 I :24 

7/25/2012 11:24 

7/25/2012 1124 

7113/2012 1000 

7112/2012 7:00 

7/ 12/2012 7:00 

7/ 12/2012 7:00 

7/12/2012 7:00 

7112/2012 7:00 

7/ 11/20 I 2 1000 

7/6/2012 1700 

7/6/2012 17:00 

7/ 10/2012 15 :16 

7/9/2012 12:00 

7/10/2012 13:00 

7/6/2012 1700 

7/19/2012 14:04 

7119/2012 18:46 

7/19/2012 14:04 

7119/2012 18:46 

7119/2012 14:04 

7119/2012 18:46 

7/ 19/2012 14:04 

711912012 14:04 

7119/2012 14:04 

7119/2012 14:04 

7119/2012 14:04 

Analyst 

Initials 

DBH 

DBH 

DBH 

DBH 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

TSM 

KSL 

KSL 

TSM 

TSM 

JSH 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM 2340 B 

SM 2310 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 4500 NH3-D 

EPA 300 0 

EPA 300 0 

SM 4500 N03·F 

EPA I 664A 

SM 4500 P·E 

EPA 300 0 

SM 2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 2007 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 

":;,,,,\ 

S;'l~Hi'j U r HAfi/r.; 
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Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
LA B ORAT O RIE S 

Name: Alton oal Deve lo(,ment LL 

Sample Site: Kanab Creek al ount)' Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow i1Nlln.: 

Parameter 

Metals 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Sample 
Result 

NO 

0.05 

NO 

NO 

NO 

173 

NO 

0010 

NO 

NO 

52 

002 

003 

345 

NO 

Minimum 
Reporting 

I ' . . 

0.02 

002 

002 

0.02 

0,0002 

0,2 

0.005 

0.005 

001 

0005 

0.5 

0.02 

0.02 

0.5 

001 

Lab Sample No.: 1205853-05 

Mine Code: 4 I Sample Date: 6/29/2012 1:30 PM 

Receipt Date: 7/3/20)2 4:27 PM 

Sampler: Erik 'petersen 

Units 

mgIL 

mglL 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mglL 

mglL 

mglL 

mglL 

Page 11 of 15 

M - 204 

Site No.: 202 

Field Temp. Deg. C : 

Field Cond. umhos/em: 

Analysis 
DatelTime 

7119/2012 14:04 

7119/2012 18 :46 

7119/2012 14:04 

7/19/2012 18:46 

7/13/2012 16:30 

7/19/2012 14:04 

7/19/2012 14 :04 

7/19/2012 18:46 

7/19/2012 14 :04 

7119/20 12 14:04 

7119/20 12 14:04 

7/19/2012 14 :04 

7/19/2012 18:46 

7/19/2012 14:04 

7/1912012 14:04 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 1:lag 

EPA 200 7 

EPA 200,7 

EPA 200,7 

EPA 200.7 

EPA 245.1 

EPA 200,7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200,7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200 7 



Water Lab Analysis 

Certificate: of Analysis 

CHEMTECH-FORD 
I ABO~l\rOf\lr$ 

Name: Alton Coal De"e\opment, LLC 

Sample Site: SW-IA 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow gIMln.: 

Parameter 

Inorganic 

Total Dissolved Solids (TDS) 

Iron, Total 

Manganese, Total 

Sample 

Result 

1340 

038 

0.010 

Minimum 

Reporting 
I ' . 

10 

0.02 

0.005 

Lab Sample No.: 1206197-01 

Mine Code: 41 Sample Date: 7II 112012 9:25 AM 

Receipt Date: 7/12/2012 3:00 PM 

Units 

mglL 

mglL 

mglL 

Page 2 of 5 

M - 205 

Sampler: Erik Petersen 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

Date/Time 

7/\3/2012 15:30 

7/24/2012 15:13 

7/2012012 20:20 

Analyst 

In 'fals 

JSH 

PNM 

PNM 

Analytical Method 

SM 2540 C 

EPA 200 7 

EPA 200.7 

Flag 



Water Lab Analysis 

Cortificll.te Analysis 

CHEMTECH-FORD 
l A fl o r,AT O ,, ; l' S 

Name: Alton Coal Development, LLC 

Sample Site: SW-l 

Comments; 

Sample Type: Water 

Field pH: 

Field Row g(Min.: 

Iron, Total 

Manganese, Total 

IJOGt'!1l1l[ 

Sample 

0.63 

0.008 

Minimum 
Reporting 

0.02 

0.005 

Lab Sample No.: 1206197-02 

Mine Code: 41 Sample Date; 7/ 1112012 9:55AM 

Receipt Date: 7112/2012 3:00 PM 

Sampler: Er ik Petersen 

mglL 

mglL 

Page 3 of 5 

M - 206 

Site No.: 29 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

7/25 /2012 0:52 

7/25/2012 0:52 

Analyst 

PNM 

PNM 

EPA 200.7 

EPA 200.7 



Water Lab Analysis 

CertifiGat~; of Armlysis 

CHEMTECH-FORD 
lAI3()f,ATOrnE5 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Parameter 

Inorganic 

Total Dissolved Solids (TDS) 

Iron , Total 

Manganese, Total 

DOGrvl rpl 

Sample 

Result 

Minimum 

Reporting 
I ' , 

10 

0.02 

0.005 

Lab Sample No.: 1206197-03 

Mine Code: 41 Sample Date: 7/ 1112012 1:00 PM 

Receipt Date: 711212012 3:00PM 

Units 

mgIL 

mgIL 

mglL 

Page 4 of 5 

M - 207 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

Date/Time 

Analyst 

Initials Analytica l Method 

7113/2012 1600 

7/25/2012 0:56 

7/25/2012 0:56 

PNM 

PNM 

SM 2540 C 

EPA 200,7 

EPA 200.7 

Flag 



Water Lab Analysis 

CHEMTECH-FORD 
I/dlO!~ /\T()R ;F S 

Lab Sample No.: 1206197-04 

Name: Alton Coal Development, LLC Mine Code: 41 Sample Date: 7/11/2012 I :45 PM 

Receipt Date: 7112/2012 3:00 PM Sample Site: SW-3 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMln.: 

Parameter 

Inorganic 

Total Dissolved Solids (TDS) 

[ron, Total 

Manganese, Total 

Abbreviations 

Sample 

Result 

1480 

0.32 

0.007 

Minimum 

Reporting 

-

10 

0,02 

0.005 

ND ~ Not detected at the corresponding Minimum Reporting Limit 

Units 

mg/L 

mgiL 

mgiL 

I mglL ~ one milligram per liter or I mg/Kg ~ one milligram per kilogram ~ I part per million 

I ug/L ~ one microgram per liter or 1 ugIKg ~ one microgram per kilogram ~ I part per billion 

1 nglL ~ one nanogram per liter or 1 ngfKg ~ one nanogram per kilogram ~ 1 part per trillion 

Flag Descriptions 

Page 5 of 5 

DOGf;'wr 
M - 208 

Sampler: Erik Petersen 

Site No.: 29 

Freid Temp. Deg. C : 

Pleid Condo umhoslcm: 

Analysis 

Date/Tim 

7/13/2012 16:00 

7/24/20[2 15:17 

7/20/2012 20:25 

Analyst 

I 'tials 

.ISH 

PNM 

PNM 

Analytical Method 

SM 2540 C 

EPA 200 7 

EPA 200_7 

Flag 

oo.~2 ${."lh ro()Cl V""~I 

&rnlly Ul !l41l'0 

olU I 2G~- r4hY.> OI\ICil 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
I A H (') ~A T O f, f F S 

Name: Alton Coal Development, LLC 

Sample Site: SW-11 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow glMin.: 

Parameter 

Calculations 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaCm) 

Ammoniaas N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron. Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

";,/\N'..'..:' chG~ ;··;t~:\~:!;f,)r d :»;:: 

[JOG,,1 q> 

Sample 

Result 

37.6 

1.2 

38.6 

NO 

450 

2.0 

325 

NO 

372 

NO 

38 

NO 

NO 

NO 

6 

0.02 

1400 

2390 

NO 

0.09 

NO 

NO 

0.11 

0.23 

0_058 

104 

NO 

NO 

Minimum 

Reporting 
I ' . 

0.01 

0.01 

10.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.2 

2 

0.2 

02 

0.2 

6 

0.01 

10 

10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.005 

0.2 

0.005 

0.005 

Lab Sample No.: 1209184-04 

Mine Code: 41 Sample Date: 9/30120 12 12: 15. PM 

Receipt Date: 10/112() 12 1:30 PM 

Units 

meq/L 

% 

meq/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

IIlg/L 

IIlg/L 

IIlg/L 

mg/L 

IIlg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

IIlg/L 

I11g/L 

Page 8 of 21 

M - 209 

Sampler: Erik Petersen 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

Date/Time 

Analyst 

Initials 

10/24/2012 9:00 PNM 

10/24/2012 9:00 PNM 

10/24/2012 9:00 PNM 

10/812012 13:00 TSM 

10/8/2012 8:30 TSM 

10/812012 8:30 TSM 

1018/2012 8:30 TSM 

10/8/2012 8:30 TSM 

10/8/2012 8:30 TSM 

10/9/2012 II :00 TSM 

10/2/2012 7:30 TSM 

10/2/2012 7:30 TSM 

10/2/2012 7:30 TSM 

10/2/2012 7:30 TSM 

10/8/2012 11:30 KSL 

10111 /2012 10:00 TSM 

10/2/2012 7:30 TSM 

10/5/2012 13:00 RMC 

10/3/2012 20:09 PNM 

1019/2012 23:29 PNM 

10/3/2012 20:09 PNM 

1019/2012 23:29 PNM 

1013/2012 20:09 PNM 

1019/2012 23 :29 PNM 

10/3/2012 2009 PNM 

1013/2012 2009 PNM 

10/312012 20 :09 PNM 

10/3/2012 20:09 PNM 

Analytical Method 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM 2310 B 

SM 2320 B 

SM2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 4500 NH3-D 

EPA 300.0 

EPA 300.0 

EPA 300 0 

EPA 300 0 

EPA 1664A 

SM 4500 poE 

EPA 300.0 

SM 2540 C 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Flag 
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Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
1/\B O"ATOfHFS 

Name: Altqn Coal Developmellt LL ' 

Sample Site: 'W-II 

Comments: 

Sample Type: Water 

Fle.ldpH: 

Field Flow glMln.: 

Parameter 

Metals 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel , Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

[>OGhA rpl 

Sample 

Result 

ND 

ND 

0. 13 

ND 

ND 

ND 

362 

ND 

ND 

ND 

ND 

68 

0.02 

ND 

785 

ND 

Minimum 
Reporting 

I ' . 

0005 

0.02 

0,02 

002 

0.02 

00002 

02 

0,005 

0005 

0.01 

0.005 

0.5 

0.02 

002 

0.5 

001 

Lab Sample No.: 1209184-04 

Mine Code: 41 Sample Date: 9130/20 12 12: 15 pM· 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

Page 9 of 21 

M - 210 

Receipt Date: 10/1/2012 I :30 PM 

Sampler: Erik Petersen 

Site No.: 214 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

DatelTime 

Analyst 

Initials Analytical Method 

10/312012 20:09 PNM EPA 200 .7 

10/312012 20:09 PNM EPA 200.7 

1019/2012 23 :29 PNM EPA 200.7 

10/3/2012 2009 PNM EPA 200.7 

1019/2012 23:29 PNM EPA 200.7 

10/8/2012 9:30 AKL EPA245 I 

10/3/2012 20:09 PNM EPA 200 7 

10/3/2012 20:09 PNM EPA 200 7 

1019/2012 23:29 PNM EPA 200 7 

10/3/2012 20:09 PNM EPA 200.7 

10/3/2012 20:09 PNM EPA 200.7 

10/3120 I 2 20 :09 PNM EPA 200.7 

10/3/2012 20:09 PNM EPA 200 7 

1019/2012 23 :29 PNM EPA 200 7 

10/3/20 12 20 :09 PNM EPA 200 7 

10/3/2012 20:09 PNM EPA 200.7 

Flag 



Water Lab Analysis 

Certificate of Analysis 

CH EMTECH-FORD 
I AP. O "ATO f<I F S 

Name: Alton Coal Development, LLC 

Sample Site: Kanab Creek at County Road 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HCOJ) 

Alkalinity - Carbonate (COJ) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaCOJ) 

AmmoniaasN 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

Vjl!'!;.".j ch-Fnt~):'~nford '/>=" 

[JOeY\!1 lot 

Minimum 
Sample Reporting 

19.4 0.01 

-2.3 

18.6 0.01 

NO 5,0 

478 1.0 

NO 1.0 

349 10 

NO 1.0 

392 1.0 

ND 0.2 

20 

0,2 0.1 

NO 0. \ 

NO 0.1 

ND 5 

NO 0.01 

530 10 

1220 10 

NO 0.05 

NO 005 

ND 0.05 

ND 0.05 

009 0.05 

009 0.05 

0.073 0.005 

94.1 02 

ND 0.005 

NO 0005 

Lab Sample No.: 1209184-05 

Mine Code: 4 J Sample Date: 9/3Q120 J 2 I :00 PM 

Receipt Date: 10/ 111012 I :30 PM 

meq/L 

% 

meq/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mglL 

Page10of21 

M - 211 

Sampler: Erik Petersen 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Anal)'sis Analyst 

10/24/2012 9:00 PNM 

10/24/20\2 9:00 PNM 

10/24/2012 9:00 PNM 

10/8/2012 13:00 TSM 

10/8/2012 8:30 TSM 

10/8/20 12 8:30 TSM 

10/8/2012 8:30 TSM 

10/8/2012 8:30 TSM 

10/8/2012 830 TSM 

10/9/20 12 11:00 TSM 

10/2/2012 730 TSM 

10/2/2012 730 TSM 

10/2/2012 7:30 TSM 

10/2/2012 7:30 TSM 

10/8/2012 11:30 KSL 

10/ 1112012 10:00 TSM 

10/2/20 12 7:30 TSM 

10/5/2012 13:00 RMC 

10/3/2012 20:13 PNM 

10/4/2012 0:40 PNM 

10/3/20 12 20 13 PNM 

10/4/2012 0:40 PNM 

10/3/2012 20:13 PNM 

10/4/20 12 0:40 PNM 

10/3/2012 20:13 PNM 

10/3/2012 20:13 PNM 

10/3/2012 20 13 PNM 

10/3/2012 20 13 PNM 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM 2310 B 

SM 2320 B 

SM 2320 B 

SM2320 B 

SM 2320 B 

SM 2320 B 

SM 4500 NH3-D 

EPA 300 0 

EPA 300 ,0 

EPA 300.0 

EPA 300.0 

EPA 1664A 

SM 4500 PoE 

EPA 300.0 

SM 2540 C A-Ol 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200.7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

El632 SauUI 500 W~~I 

S rllJy. U I 84070 

001·262-72'<3 um~ 



CHEMTECH-FORD 
I AflCH<ATOC\lFS 

Name: AltQn oal Development. LL 

Sample Site: Kanab reek at Count)' Road 

Comments: 

Sample Type: Willer 

Field pH: 

F/~/d Flow gLMln.: 

Parameter 

Metals 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

DOGM rpf 

Sample 

Result 

ND 

ND 

0.03 

ND 

ND 

00002 

149 

ND 

ND 

ND 

ND 

6 I 

002 

002 

332 

ND 

Minimum 

Reporting 
t · . 

0005 

0.02 

0.02 

0.02 

0.02 

0.0002 

0.2 

0005 

0005 

0.01 

0.005 

05 

0.02 

002 

0.5 

001 

Water Lab Analysis 

Lab Sample No.: 1209184-05 

Mine Code: 41 Sample Date: 9/30120 12 1 :00 PM 

Receipt Date: 1011 110'12 1 :30 PM 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mg/L 

mgIL 

mg/L 

mg/L 

mglL 

Page 11 of 21 

M - 212 

Sampler: rik Peterlien 

Site No.: 202 

Field Temp. Deg. C : 

Field Condo umhosfcm: 

Analysis 

DatelTime 

10/3/2012 20:13 

10/3/2012 20 : 13 

10/4/2012 0:40 

10/3/2012 20:13 

10/4/2012 0:40 

10/8/2012 9:30 

10/3/2012 20: 13 

10/3/2012 20:13 

10/4/2012 0:40 

10/3/2012 20: 13 

10/3/2012 20:13 

10/3/2012 20: 13 

10/3/2012 20:13 

10/4/2012 0:40 

10/3/2012 20: 13 

10/3/2012 20: 13 

Analyst 

Initials 

PNM 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA2451 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
I i\B O t~/\T OiUrS 

Name: Alton Coal Development, LLC 

Sample Site: SP7-1 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Minimum 
Sample Reporting 

Anions, Total 17.1 om 
Cation/Anion Balance -2.6 

16.2 0.01 

Acidity ND 10.0 

Alkalinity - Bicarbonate (HC03) 543 1.0 

Alkalinity - Carbonate (C03) ND 10 

Alkalinity - CO2 403 10 

Alkalinity - Hydroxide (OH) NO I 0 

Alkalinity - Total (as CaC03) 445 I 0 

Ammonia as N ND 0.2 

Chloride 10 I 

Fluoride 02 01 

Nitrate asN NO 0.1 

Nitrite as N ND 0.1 

Phosphorus, Total as P 002 0.01 

Sulfate 380 10 

Total Dissolved Solids (TDS) 1050 10 

Aluminum, Dissolved NO 0.05 

Aluminum, Total 0.05 005 

Arsenic, Dissolved ND 0.05 

Arsenic, Total NO 005 

Boron, Dissolved 0.06 005 

Boron, Total 0.18 0.05 

Barium, Dissolved 0.061 0.005 

Calcium, Dissolved 142 0.2 

Cadmium, Dissolved NO 0.005 

Chromium, Dissolved ND 0.005 

Copper, Dissolved ND 0.005 

V!i!'/'v',J c t1e r;"'h·)\)~f~>rd 

D(H:;:\I1 (Pi 

Lab Sample No.: 1209184-06 

Mine Code: 41 Sample Date: 9130/2012 2:45 PM 

Receipt Date: J 011 /20 12 1 :30 PM 

Sampler: rik Petersen 

Site No.: 207 

Field Temp. Dey. C : 

Field Condo umhos/em: 

Analysis A nalys t 

meq/L 10124/2012 900 PNM SM 1030 E 

% 10/24/2012 900 PNM SM 1030 E 

meq/L 10/24/2012 9:00 PNM SM 1030 E 

mg/L 10/8/2012 13:00 TSM SM 2310 B 

mglL 10/812012 8:30 TSM SM 2320 B 

mg/L 10/8/2012 8:30 TSM SM 2320 B 

mglL 10/8/2012 8:30 TSM SM 2320 B 

IllgiL 10/8/2012 8:30 TSM SM 2320 B 

mglL 10/8/2012 8:30 TSM SM 2320 B 

mg/L 1019/2012 1100 TSM SM 4500 NH3-D 

mg/L 10/2/2012 7:30 TSM EPA 300 0 

mg/L 10/2/2012 7:30 TSM EPA 300.0 

mglL 10/2/2012 7:30 TSM EPA 300.0 

mg/L 10/2/2012 7:30 TSM EPA 300 .0 

mglL 10/ ]] /2012 10:00 TSM SM 4500 poE 

mglL 10/2/2012 7:30 TSM EPA 300.0 

mg/L 1015/2012 13:00 RMC SM 2540 C A-OI 

mg/L 10/3/2012 20: 17 PNM EPA 200.7 

mg/L 1019/2012 23:33 PNM EPA 200.7 

III giL 10/3/2012 20:17 PNM EPA 200.7 

mglL 1019/2012 23:33 PNM EPA 200.7 

mg/L 10/3/2012 20 17 PNM EPA 200 7 

mg/L 10/9/2012 23 :33 PNM EPA 200.7 

mg/L 10/3/2012 20:17 PNM EPA 200.7 

mg/L 10/3/2012 20:17 PNM EPA 200.7 

mg/L 10/3/2012 20 17 PNM EPA 200.7 

mglL 10/3/2012 20:17 PNM EPA 200.7 

mg/L 10/3/2012 20:17 PNM EPA 2007 
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Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
I ABORjITO"IFS 

Name: Alton I oilJ Devclollmenl, LL 

Sample Site: P7·1 

Comments: 

Sample Type: Ilter 

Field pH: 

Field Flow gJMln.: 

I 

Metals 

Parameter 
Sample 
Result 

Minimum 

Reporting 
I' ' I 

Iron, Dissolved NO 0,02 

[ron, Total L69 002 

Lead, Dissolved NO 002 

Lead, Tota[ NO 0.02 

Mercury, Dissolved 0,0002 00002 

Magnesium, Dissolved 100 0.2 

Manganese, Dissolved 0,087 0005 

Manganese, Total 0, ]31 0005 

Molybdenum, Dissolved NO 0.01 

Nickel, Dissolved NO 0005 

Potassium, Dissolved 45 0.5 

Selenium, Dissolved NO 0.02 

Selenium, Total 002 0.02 

Sodium, Dissolved 18.4 0.5 

Zinc, Dissolved ND 0.01 

DOGfv1 rpi 

Lab Sample No.: 1209184-06 

Mine Code: 41 Sample Date: 9/30/2012 :2 :45 PM 

Receipt Cate: 101112012 I :30 PM 

Units 

mglL 

mgiL 

mg/L 

mg/L 

mgiL 

mg/L 

mgiL 

mgiL 

mg/L 

mgiL 

mgiL 

mgiL 

mgiL 

mgiL 

mg/L 

Page 13 0121 

M·214 

Sampler: rik Petersen 

Site No.: 207 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis 

DatelTime 

10/3/2012 20:17 

1019/20 12 2333 

10/3/20 12 20:17 

10/9/2012 23:33 

10/8/20 12 9:30 

10/3/2012 20:17 

10/3/20 12 20 17 

1019/2012 23:33 

1013/2012 20 17 

10/3/201220:17 

10/3/2012 20: 17 

10/3/2012 2017 

1019/20 12 23:33 

10/3/2012 20:17 

10/3/2012 20:17 

Analyst 
Initials 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 245 1 

EPA 200 7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200,7 

Flag 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
iAP,ORATORIFS 

Name: Alton Coal Development, LLC 

Sample Site: SW-1A 

Comments: 

Sample Type: Wilier 

Field pH: 

Field Flow gIMin.: 

Anions, Total 

CationlAnion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaC03) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsenic, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

WiN:."! r;he nt(H~t It,) ! <l 

[10(;\;1 rpi 

Minimum 
Sample Reporting 

16.8 0.01 

-13 

164 0.01 

ND 100 

543 1.0 

ND 1.0 

398 1.0 

ND 1.0 

445 LO 

NO 0.2 

IS 
OJ 0.1 

NO 0.1 

ND 01 

ND 5 

ND 0.01 

360 10 

974 10 

ND 0.05 

ND 0.05 

NO 0.05 

ND 0.05 

0.10 0.05 

0.10 0.05 

0.136 0.005 

93,3 0.2 

ND 0.005 

ND 0.005 

Lab Sample No,: 1209184-07 

Mine Code: 41 Sample Date: 9}30/20 12 2:45 PM 

Receipt Date: 10/ 1120 12 1:30 PM 

Sampler: Erik Petersen 

Site No.: 201 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis Analyst 

meq/L 10124/2012 9:00 PNM SM 1030 E 

% 10/2412012 9:00 PNM SM 1030 E 

meq/L 10124/2012 PNM SM 1030 E 

mg/L 10/8/2012 13 :00 TSM SM 2310 B 

mg/L 1018/2012 8:30 TSM SM 2320 B 

mglL 10/8/2012 8:30 TSM SM 2320 B 

mglL 10/8/2012 8:30 TSM SM 2320 B 

mglL 10/8/2012 8:30 TSM SM 2320 B 

mglL 10/8/2012 8:30 TSM SM 2320 B 

mglL 1019/2012 11:00 TSM SM 4500 NH3-D 

mg/L 10/2/2012 7:30 TSM EPA 300 0 

mglL 10/2/2012 7:30 TSM EPA 300.0 

mglL 10/2/2012 7:30 TSM EPA 300,0 

mglL 10/2/2012 7:30 TSM EPA 300.0 

mg/L 10/8/2012 11:30 KSL EPA 1664A 

mglL 10/ ll/2012 1000 TSM SM 4500 poE 

mglL 10/2/2012 7:30 TSM EPA 300 0 

mglL 10/5/2012 13:00 SM 2540 C A-OI 

mglL 10/3/2012 20:21 PNM EPA 200 7 

mg/L 10/4/2012 0:45 PNM EPA 200.7 

mglL 10/3/2012 202 J PNM EPA 200.7 

mglL J 0/4/2012 0:45 PNM EPA 200.7 

mglL 10/3/2012 20:21 PNM EPA 200.7 

mglL 10/4/2012 0:45 PNM EPA 200.7 

mglL 10/3/2012 20:21 PNM EPA 200.7 

mglL 10/3/2012 2021 PNM EPA 200 7 

mglL J 0/3/2012 20:21 PNM EPA 200.7 

mglL 10/3/2012 20:21 PNM EPA 200.7 
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Water Lab Analysis 

CertifiGate of Analysis 

CHEMTECH-FORD 
l"rlORi\TOI~lFS 

Name: Ilim oal Development LL 

Sample Site: • W- I 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Mln.: 

Parameter 

Metals 

Copper, Dissolved 

Iron, Dissolved 

Iron, Total 

Lead, Dissolved 

Lead, Total 

Mercury, Dissolved 

Magnesium, Dissolved 

Manganese, Dissolved 

Manganese, Total 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Selenium, Total 

Sodium, Dissolved 

Zinc, Dissolved 

Sample 

Result 

ND 

ND 

063 

ND 

ND 

00002 

126 

0.009 

0029 

ND 

ND 

63 

0.02 

0.02 

276 

NO 

Minimum 

Reporting 

l imil 

0.005 

002 

0.02 

002 

0.02 

0.0002 

02 

0005 

0.005 

0.01 

0.005 

0.5 

0.02 

002 

05 

001 

Lab Sample No.: 1209184-07 

Mine Code: 4 I Sample Date: 9/3012012 2:4j PM 

Receipt Date: IOIlI.Q I2 1:30 P I 

Units 

mglL 

mglL 

mglL 

mglL 

mglL 

mgIL 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

Page 15 of 21 

M - 216 

Sampler: Erik Petersen 

Site No.: 20 1 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis 

DatelTime 

10/3/2012 20:21 

10/3/20 12 20:21 

10/4/20 12 045 

10/3/2012 20 :2 1 

10/4/2012 045 

10/8/2012 9:30 

10/3120 12 20:21 

10/3/20 12 20:21 

10/4/2012 045 

10/312012 20:21 

10/3/2012 2021 

10/3120 12 20:21 

10/3/2012 2021 

10/4/2012 045 

10/3/2012 20:21 

10/3/20 12 20:21 

Analyst 

Initials 

PNM 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 245.1 

EPA 200,7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

Fla g 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
I ,~P; O,~AT O rl l f$ 

Name: Alton Coal Development, LLC 

Sample Site: Coyote Seep 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Minimum 
Sample Reporting 

Anions, Total 39.2 0.01 

CationlAnion Balance 35 

Cations, Total 42.1 001 

Acidity NO 10.0 

Alkalinity - Bicarbonate (HC03) 643 1.0 

Alkalinity - Carbonate (C03) NO 1.0 

Alkalinity - CO2 473 1.0 

Alkalinity - Hydroxide (OI-!) NO 1,0 

Alkalinity - Total (as CaC03) 528 1.0 

Ammonia as N NO 0,2 

Chloride 29 2 

Fluoride NO 0.2 

Nitrate asN NO 0.2 

Nitrite as N NO 02 

Phosphorus, Total as P 0.02 001 

Sulfate 1340 IO 

Total Dissolved Solids (TOS) 2370 10 

Aluminum, Dissolved NO 0.05 

Aluminum, Total NO 0.05 

Arsenic, Dissolved 0.05 0.05 

Arsenic, Total 005 0.05 

Boron, Dissolved 0.10 0.05 

Boron, Total 0.20 0.05 

Barium, Dissolved 0.046 0.005 

Calcium, Dissolved 212 0.2 

Cadmium, Dissolved ND 0.005 

Chromium, Dissolved ND 0.005 

Copper, Dissolved NO 0.005 

\ \'\'J':N che~:jtc<:j;tord 

DOCivl rpr 

Lab Sample No.: 1209184-08 

Mine Code: 41 Sample Date: 9/30/20 12 4:00 PM 

Receipt Date: 10/1120 12 1 : 30 PM 

meq/L 

% 

meq/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

III giL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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M - 217 

Sampler: Erik Perersen 

Site No.: 205 

Field Temp. Dey. C : 

Field Condo umhoslcm: 

Analysis Analyst 

10124/2012 9:00 PNM 

10/24/2012 9:00 PNM 

10124/2012 900 PNM 

10/8/2012 1300 TSM 

10/8/2012 8:30 TSM 

10/8/2012 8:30 TSM 

10/8/2012 8:30 TSM 

10/8/2012 8:30 TSM 

10/8/2012 8:30 TSM 

1019/2012 II :00 TSM 

10/2/2012 730 TSM 

10/2/2012 7:30 TSM 

10/2/2012 7:30 TSM 

10/2/2012 7:30 TSM 

1011 112012 10:00 TSM 

10/2/2012 7:30 TSM 

1015/2012 13:00 RMC 

10/3/2012 20:25 PNM 

1019/2012 2337 PNM 

10/3/2012 2025 PNM 

1019/2012 23:37 PNM 

10/3/2012 20:25 PNM 

1019/2012 2337 PNM 

10/3/2012 20:25 PNM 

10/3/2012 20:25 PNM 

10/3/2012 20 :25 PNM 

J 0/3/20 J 2 2025 PNM 

10/3/2012 20:25 PNM 

SM 1030 E 

SM 1030 E 

SM 1030 E 

SM 2310 B 

SM 2320 B 

SM2320 B 

SM 2320 B 

SM 2320 B 

SM 2320 B 

SM 4500 NH3-0 

EPA 300.0 

EPA 3000 

EPA 300.0 

EPA 300.0 

SM 4500 P-E 

EPA 300.0 

SM 2540 C A-OI 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200_7 

DG:~ ?' \:'O(,tll riO() vv··:~)t 

~;'andi L' j ;~t;(l7(i 

?()1 ·:::6 ::: / 2~)n Uf! !(;.;;> 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
1 ABO~i\ T O I~I F 5 

Name: A lton oaJ De cloproent LL . 

Sample Site: Coyote , ecp 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow gLMfn.: 

I 

Metals 

Param eter 
Sample 

Result 

Minimum 

Reporting 
L ' '1 

Iron, Dissolved 0.02 0,02 

Iron, Total 0.27 0,02 

Lead, Dissolved ND 0,02 

Lead, Total ND 002 

Mercury, Dissolved 0,0002 0.0002 

Magnesium, Dissolved 352 02 

Manganese, Dissolved 0.068 0005 

Manganese, Total 0.068 0005 

Molybdenum, Dissolved ND 0.01 

Nickel, Dissolved ND 0.005 

Potassium, Dissolved 7.5 05 

Selenium, Dissolved 0,03 002 

Selenium, Total 0.03 002 

Sodium, Dissolved 53 .3 0.5 

Zinc, Dissolved ND 0.01 

DOG:vl rpt 

Lab Sample No.: 1209184-08 

Mine Code: 41 Sample Date: 9/30/20 12 4:00 PM 

Units 

mglL 

mglL 

mglL 

mgIL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mgIL 
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M - 218 

Receipt Date: 1011120 J 2 1 :30 P 

Sampler: Erik Pe(ers~n 

Site No. : 205 

Field Temp. Dey. C : 

F.leld Condo umhoslcm: 

Analysis 

Date/Time 

10/3/2012 20:25 

10/9/2012 23 :37 

10/3/2012 20:25 

10/9/2012 23:37 

10/8/2012 9:30 

10/3/2012 20:25 

10/3/2012 20:25 

10/9/2012 23:37 

10/3/2012 20:25 

10/3/2012 2025 

10/3/2012 20:25 

10/3/2012 20 :25 

10/9/2012 23:37 

10/3/2012 20:25 

10/3/2012 2025 

Analyst 

Initia ls 

PNM 

PNM 

PNM 

PNM 

AKL 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

PNM 

Analytical Method 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 245.1 

EPA 200.7 

EPA 200 .7 

EPA 200 ,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

EPA 200 7 

Flag 



Water Lab Analysis 

Certificate of Analysis 

CHEMTECH-FORD 
I At\ O r.:A rOR! FS 

Name: Alton Coal Development, LLC 

Sample Site: SW-\ 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Min.: 

Anions, Total 

Cation/Anion Balance 

Acidity 

Alkalinity - Bicarbonate (HC03) 

Alkalinity - Carbonate (C03) 

Alkalinity - CO2 

Alkalinity - Hydroxide (OH) 

Alkalinity - Total (as CaCm) 

Ammonia as N 

Chloride 

Fluoride 

Nitrate as N 

Nitrite as N 

Oil & Grease (HEM) 

Phosphorus, Total as P 

Sulfate 

Total Dissolved Solids (TDS) 

Aluminum, Dissolved 

Aluminum, Total 

Arsenic, Dissolved 

Arsen ie, Total 

Boron, Dissolved 

Boron, Total 

Barium, Dissolved 

Calcium, Dissolved 

Cadmium, Dissolved 

Chromium, Dissolved 

\'jWw ct~Hr~:tb;~ritord :»::: 

DOU!v1 t rT 

Minimum 
Sample Reporting 

17.4 0.01 

-2.4 

16.6 0.01 

ND 10_0 

500 1.0 

ND 1.0 

363 I ,D 

ND 1.0 

410 1.0 

ND 0.2 

18 

0.2 0.1 

ND 0.1 

ND 0.1 

ND 5 

ND 0.01 

418 

10 

ND 0.05 

007 0.05 

ND 0.05 

ND 0.05 

008 0.05 

0.08 0.05 

0.106 0.005 

97.8 0.2 

ND 0.005 

ND 0.005 

Lab Sample No.: 1209184-09 

M;ne Code: 4\ Sample Date: 9/30/20 12 5:00 PM 

Receipt Date: 1 011 no 12 I :30 PM 

meq/L 

% 

meq/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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M - 219 

Sampler: Erik Petersen 

Site No.: 29 

Field Temp. Deg. C : 

Field Condo umhoslcm: 

Analysis Analyst 

10124/2012 9:00 PNM SM 1030 E 

10/24/20 12 9:00 PNM SM 1030 E 

10124/2012 900 PNM SM 1030 E 

10/812012 1300 TSM SM 2310 B 

10/8/20 12 8:30 TSM SM 2320 B 

10/8/2012 8:30 TSM SM 2320 B 

10/8120 I 2 8:30 TSM SM 2320 B 

10/8/20 12 8:30 TSM SM 2320 B 

10/8/2012 830 TSM SM 2320 B 

1019/2012 1100 TSM SM 4500 NH3-D 

10/2/2012 7:30 TSM EPA 300.0 

10/2/2012 7:30 TSM EPA 300.0 

10/2/20 12 7:30 TSM EPA 300.0 

10/2/2012 7:30 TSM EPA 300.0 

10/8120 I 2 1130 KSL EPA 1664A 

1011112012 1000 TSM SM 4500 poE 

10/2/2012 7:30 TSM EPA 300.0 

10/5/2012 13:00 RMC SM 2540 C A-OI 

10/3/2012 20:29 PNM EPA 200.7 

10/412012 0:48 PNM EPA 200.7 

10/3/20 12 20:29 PNM EPA200 .7 

10/4/2012 0:48 PNM EPA 200.7 

10/3/2012 20:29 PNM EPA 200.7 

10/4/2012 0:48 PNM EPA 200.7 

10/3/20 I 2 20:29 PNM EPA 200.7 

10/3/2012 2029 PNM EPA 200.7 

10/3/2012 20:29 PNM EPA 200.7 

10/3/2012 20:29 PNM EPA 200.7 

DG '~2 ~~()~ ith ~:~(Y ) \ilk:~J 

Sandy LT g,~(,7(} 

?O'f -~G:'2- ;¥2<:~H Office 



Water Lab Analysis 

CertifiGatH of Analysis 

CHEMTECH-FORD 
I Afl O IU\T ORI FS 

Lab Sample No.: 1209184-09 

Name: Alton oal Drvclopmcnt, LL Mine Code: 41 Sample Date: 9/30120 12 5:00 PM 

Receipt Date: 101112012 I :30 PM Sample Site: W- I 

Comments: 

Sample Type: Water 

Field pH: 

Field Flow g/Mln.: 

Sam pte 

Copper, Dissolved NO 

Iron, Dissolved ND 

Iron, Total 0.18 

Lead, Dissolved ND 

Lead, Total ND 

Mercury, Dissolved 0.0002 

Magnesium, Dissolved 124 

Manganese, Dissolved 0005 

Manganese, Total 0011 

Molybdenum, Dissolved ND 

Nickel , Dissolved ND 

Potassium, Dissolved 55 

Selenium, Dissolved 0.02 

Selenium, Total ND 

Sodium, Dissolved 31 5 

Zinc, Dissolved ND 

Minimum 

Reporting 

0,005 mglL 

002 mglL 

002 mgIL 

002 mglL 

002 mglL 

00002 mglL 

02 mgIL 

0.005 mg/L 

0005 mglL 

001 mgIL 

0005 IllgiL 

05 mglL 

002 mglL 

0.D2 mglL 

0.5 mgIL 

001 mglL 
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M - 220 

Sampler: rik, Peters 'n 

Site No. : 29 

Field Temp. Deg. C : 

Field Condo umhos/cm: 

Analysis Analyst 

10/3/2 012 20 :29 PNM 

10/3/2012 20:29 PNM 

10/4/2 012 0:48 PNM 

10/3/2012 20:29 PNM 

10/4/2012 0:48 PNM 

10/8/2012 9:30 AKL 

10/3/2012 20 :29 PNM 

10/3/2012 20 :29 PNM 

10/4/2012 0:48 PNM 

10/3/2012 20:29 PNM 

10/3/2012 20 :29 PNM 

10/3/2012 20 :29 PNM 

10/3/2012 20 :29 PNM 

10/4/2012 0:48 PNM 

10/3/2012 20 :29 PNM 

10/3/2012 20 :29 PNM 

EPA 200.7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA245 .1 

EPA 200 7 

EPA 200 7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200 7 

EPA 200 7 

EPA 2007 

EPA 200.7 
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