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At the Sufco Mine During 2018 

 

 

Introduction 

This report provides an analysis and discussion of the relationship between climatic 

variability and stream discharge rates in the Pines area at the Canyon Fuel Company, LLC, 

Sufco Mine during 2018.  The information used in this analysis includes the information 

provided herein and information provided previously to the Utah Division of Oil, Gas and 

Mining. 

 

Climate Data 

A National Weather Service weather station (Salina 24E) is operated at the Sufco Mine 

surface facilities.  This weather station is operated year-round and records precipitation 

amounts as direct rainfall and/or as snow-water equivalent.  Information from this weather 

station is used in the flow comparisons presented in this report.  A plot of yearly precipitation 

at the Salina 24E station for the period 1984 to 2018 as percentages of the station average is 

presented in Figure 1.  It is evident from the Salina 24E weather data that the 2017-2018 

water year was the driest year at the Sufco Mine area in the past 33 years of record.  During 

the 2017-2018 water year, the total precipitation was 7.65 inches, which is only 55% of the 

long-term station average of 13.8 inches.  
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The Palmer Hydrologic Drought Index (PHDI) has also been used in the flow comparisons 

presented in this document.  A plot of the PHDI for Utah Region 4 is included in this 

analysis as Figure 2.  The PHDI is a monthly numerical value generated by the National 

Climatic Data Center that indicates the severity of wet and dry spells.  The PHDI is 

calculated from various hydrologic parameters including precipitation, temperature, 

evapotranspiration, soil water recharge, soil water loss, and runoff.  Consequently, it is useful 

for evaluating the relationship between climatic conditions and groundwater and surface 

water discharge. 

 

As reflected in Figure 2, beginning in late 2009, the region began a transition from moderate 

drought conditions toward wetter than normal conditions that peaked in July 2011 with an 

extreme wet spell.  Beginning in July 2011 and continuing into early 2012, the region 

experienced decreasing wetness, transitioning to drought conditions.  The region experienced 

a prolonged continuous period of drought during the three and a half year period from March 

2012 through September 2015.  During this 42-month period, drought conditions ranged 

from mild to severe (Figure 2).  Beginning in October 2015 and continuing through the first 

two months of 2016 the region experienced a period of mild wetness. The remainder of 2016 

through November was characterized by slightly dryer than normal to near-normal 

conditions.  Beginning in December 2016 the region transitioned from the dryer than normal 

conditions that prevailed for the previous nine months to a somewhat wetter period that 

peaked in January and February as a mild wet spell.  After peaking in wetness during January 

and February of 2017, the region transitioned gradually to dryer conditions throughout the 
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remainder of 2017.  Drought conditions continued to deepen during the remainder of 2017 

and continued throughout 2018.  Severe to extreme drought conditions continued throughout 

2018.  

 

It is noteworthy that as reflected by both the record low precipitation at the Salina 24E 

weather station and the PHDI data for 2018, the drought conditions the regions experienced 

during 2018 were exceptional.  While the precipitation at the Salina 24E station was the 

lowest in the 33 period of record, the drought intensity as indicated by the PHDI index value 

for Utah Region 4 during September of 2018 was the second most intense drought period the 

region has experienced over the 124-year period of PHDI record (1895-2018).  (The most 

intense drought condition ever reported for PHDI Region 4 occurred during July and August 

of 2002). 

 

Pines 407 

Pines 407 is a surface-water monitoring station on the Main Fork of Box Canyon Creek just 

above the confluence with the East Fork of Box Canyon (see Figure 3 for location).   

Historically, the discharge at Pines 407 has been measured using the 3-inch Parshall flume 

installed at the site or using a pipe and a calibrated container.  The pipe and calibrated 

container method has been used during periods of low flow in the stream.  During 2018, the 

discharge measurements at Pines 407 were performed using the pipe and calibrated container 

method. 
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Pines 407 is monitored quarterly for discharge rate and field water quality parameters.  

Discharge data for Pines 407 diromg 2018 are plotted together with precipitation data from 

the Salina 24E Weather Station and PHDI data for Utah Region 4 on Figure 4.  Additionally, 

discharges from Pines 407 and Pines 408 are plotted together with a plot of the PHDI for 

Utah Region 4 for the period 2000-2018 in Figure 5. 

 

Discharge measured at Pines 407 during 2018 ranged from 6 gpm during June to 10 gpm 

during November.  As is typical with surface water drainages in the area, the minimum 

discharge rates measured in the stream typically occur during the warm summer months 

when potential evapotranspiration is greatest (Figure 5).  The maximum flow measured 

during November 2018 (10 gpm) was less than that measured at Pines 407 during November 

2017 (25.3 gpm).  The lower flows measured at Pines 407 during 2018 (and in recent years) 

may be in response to the recent prolonged periods of drought that have prevailed in the 

region (Figure 5).  The overall prolonged drought conditions that have prevailed generally in 

the region since early 2012 as indicated by the PHDI and the historically intense drought 

intensity the region experienced during 2018 have likely influenced surface-water discharge 

rates in Box Canyon. However, a quantification of the magnitude of the potential effects of 

the climatic variability on surface-water discharge rates in the drainage is problematic. 

 

The general lack of pronounced early season discharge peaks historically at Pines 407 

suggests that either 1) substantial springtime snowmelt runoff events did not occur, or 2) the 

peak discharges occurred in the drainage prior to the first monitoring events of the year 

(usually in June).  Because of the flat plateau surface adjacent to the Box Canyon drainage, 
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the prevalence of sandy soils at the surface, and the typically scant winter snow accumulation 

in the Box Canyon area, it is not unanticipated that a substantial springtime snowmelt 

surface-water runoff event is not commonly observed.  Periodic short-lived, high-intensity 

surface-water runoff events resulting from torrential monsoonal precipitation events are not 

uncommon, however. 

 

It is noteworthy that immediate responses to previous significant wet spells in the region 

have generally not been observed at Pines 407 (Figure 5).  This observation seems to support 

the conclusion that the groundwater systems that support baseflow in the creek are likely 

associated with long groundwater flow paths and/or slow groundwater migration rates and 

appreciable, multi-year groundwater storage in the groundwater system (i.e. a buffered 

system).  Accordingly, large-scale seasonal variability is not generally noted in the discharge 

at Pines 407 while longer term climatic trends may be apparent.  It is seems probable that 

when persistent wet climatic conditions prevail in the region in the future, baseflow 

discharge rates in the stream would increase in response to the cumulative effects of 

increased recharge to the bedrock groundwater systems that supply baseflow to the stream.  

Future discharge rate data collected at Pines 407 may be used to verify that discharge rates in 

the stream respond to periods of increased groundwater recharge associated with long-term 

wet climatic cycles in the future. 

 

Pines 408 

Pines 408 is a monitoring station on the East Fork of Box Canyon Creek just above the 

confluence with the main fork of Box Canyon Creek (see Figure 3 for location).  Monitoring 
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site Pines 408 is monitored quarterly for discharge and field water-quality parameters.  

Discharge data at Pines 408 for 2018 are plotted together with precipitation data from the 

Salina 24E Weather Station and the PHDI for Utah Region 4 in Figure 6.  Additionally, 

discharges from Pines 407 and Pines 408 are plotted together with a plot of the PHDI for 

Utah Region 4 for the period 2000-2018 in Figure 5.   

 

Discharge data have historically been measured at Pines 408 using a 3-inch Parshall flume 

that is installed at the site.  There was no discharge observed at Pines 408 during the three 

quarterly monitoring events of 2018. 

 

It is noteworthy that immediate responses to previous significant wet spells in the region 

have generally not been observed at Pines 408 (Figure 5).  This observation seems to support 

the conclusion that the groundwater systems that support baseflow in the creek are likely 

associated with long groundwater flow paths and/or slow groundwater migration rates and 

appreciable, multi-year groundwater storage in the groundwater system (i.e. a buffered 

system).  Accordingly, appreciable seasonal variability is not generally noted in the 

discharge at Pines 408 while variability associated with longer term climatic trends may be 

apparent.  The overall prolonged drought conditions that have prevailed generally in the 

region since early 2012 as indicated by the PHDI and the historically intense drought 

intensity the region experienced during 2018 have likely influenced surface-water discharge 

rates in Box Canyon. However, a quantification of the magnitude of the potential effects of 

the climatic variability on surface-water discharge rates in the drainage is problematic. 

Future discharge rate data collected at Pines 408 may be used to verify that discharge rates in 
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the stream respond to periods of increased groundwater recharge associated with long-term 

wet climatic cycles in the future. 

 

FP-1 

FP-1 is a monitoring site on a specified reach of the stream channel in the upper west fork of 

the Main Fork of Box Canyon located between monitoring sites SUFCO 089 and GW-20 

(See Figure 3 for FP-1 location).  Monitoring at FP-1 occurs on or near October 1 of each 

year.  On 26 September 2018 and 13 November 2018 monitoring events there was no flow in 

the designated FP-1 stream section. 

 

Historically, monitoring at FP-1 has also included the identification of the location of the 

first (uppermost) discharge in the stream on that date.  A discharge measurement has also 

been performed at that location.  The first occurrence of continuous flow in the main fork of 

Box Canyon Creek on 13 November 2018 occurred at the approximate location as shown on 

Figure 3.  A discharge of <0.25 gpm was estimated at that time in the creek a short distance 

downstream.  A more precise discharge measurement could not be performed in the channel 

at that time because of the ice/frozen conditions prevailing at the monitoring location. At 

locations higher in the stream drainage, zones of intermittent wetness were sometimes 

present during 2018.  These conditions are similar to those measured during the previous 

year (2017).  It was noted during the September 2018 monitoring event that the first 

occurrence of water in the channel was somewhat lower than it was during November of 

2018.  This condition may possibly be attributable to the effects of the extensive animal 

activity that was apparent in the canyon at the time and also to the extreme drought condition 
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the region was experiencing during September of 2018 (Figure 2).  It is not uncommon for 

stream flows in the Sufco Mine area to increase during the cool fall months relative to 

summertime flow rates.  This is because of the decreasing rates of evaporation in the stream 

and also the decreases in transpiration rates from riparian vegetation that occur as vegetation 

goes dormant during the cold weather conditions that commonly prevail during the fall 

season on the Wasatch Plateau.  

 

FP-2 

FP-2 is a monitoring site on a specified reach of stream in the North Water Canyon tributary 

of the East Fork of Box Canyon Creek between Pines 105 and the confluence with the East 

Fork of Box Canyon Creek (See Figure 3 for location).  Monitoring at FP-2 occurs on or near 

October 1 of each year.  Monitoring at FP-2 consists of the identification of the location of 

the perennial portion of the stream.  There was no perennial stream flow at the confluence 

with the East Fork of Box Canyon Creek when the site was visited on 26 September 2018.   

Discharge at FP-2 was also not present when the site was visited on 13 November 2018.   

 

Pines 106 

Pines 106 is a monitoring station which is part of Sufco’s regular quarterly water monitoring 

plan.  The location of Pines 106 is approximately coincident with the historical uppermost 

occurrence of perennial flow in the East Fork of Box Canyon Creek.  Above this location, in 

most reaches the stream has usually been dry historically.   
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Discharge measured at stations Pines 106 and Pines 408 are plotted together with the annual 

precipitation measured at the Salina 24E weather station on Figure 7.  No discharge was 

measured at Pines 106/EFB-6 during 2018.  However, discharge continued to be observed in 

the creek just below the nearby EFB-7 location during 2018.  The first location of flow in the 

East Fork of Box Canyon during 2018 was slightly below the first flow location observed 

during 2017.   This condition is possibly in response to the prolonged drought conditions the 

region has experienced in recent years, including the extreme drought conditions the region 

experienced during 2018.    

 

The discharge at EFB-7 is perennial in nature and the modest discharge at that location does 

not exhibit appreciable seasonal variability.  As indicated above, during previous years, it 

was common for sustained discharge in the East Fork to begin near the Pines 106 location 

with isolated zones of wetness higher in the drainage.  The somewhat stratigraphically lower 

occurrence of the first sustained water in the drainage may be related to subsidence effects 

associated with mining in the underlying 4 Left Pines East longwall panel (i.e. a local 

depression of water levels in the shallow groundwater system).  The extreme drought 

conditions that prevailed during 2018 may have exacerbated this condition.  However, the 

fact that sustained perennial stream discharge still occurs a short distance below Pines 106 

demonstrates that the water has not been entirely diverted away from the site or into deep 

rock strata underlying the creek.  

 

Groundwater systems that support baseflow in the East Fork of Box Canyon creek are likely 

associated with long groundwater flow paths and/or slow groundwater migration rates and 
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appreciable, multi-year groundwater storage in the groundwater system (i.e. buffered 

groundwater systems).  The perennial discharges from the bedrock groundwater systems in 

the East Fork of Box Canyon (below EFB-7), which do not exhibit large-scale seasonal 

variability in discharge rates, seem to support this conclusion.  Based on this conceptual 

model, at a time when persistent wet climatic conditions again prevail in the region in the 

future, baseflow discharge rates in the stream may increase correspondingly in response to 

the cumulative effects of increased recharge to bedrock groundwater systems.  The discharge 

response in the stream during future periods of prolonged wetness will be useful in validating 

this conclusion.  We recommend that monitoring of stream discharge rates at Pines 407, 

Pines 408, and Pines 106 in the Box Canyon Creek drainage be continued during 2019. 

 

USFS 109 

USFS 109 is routinely monitored as part of Sufco’s quarterly water monitoring program.  

The site is located in the upper middle fork of the Main Fork of Box Canyon.  There was no 

discharge measured during 2018 at USFS 109. 

 

USFS 110 

USFS 110 is routinely monitored as part of Sufco’s quarterly water monitoring program.  

The site is located in the upper main fork of Box Canyon Creek.  There was no discharge 

measured during 2018 at USFS 110. 

 



Figure 1  Sufco Mine Weather Station Precipitation.
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Figure 2  Plot of Palmer Hydrologic Drought Index for Utah Region 4.

-1 to -2  Mild Drought
-2 to -3  Moderate Drought
-3 to -4  Severe Drought
-4 to -5  Extreme Drought

1 to 2   Mild Wet Spell
2 to 3   Moderate Wet Spell
3 to 4   Severe Wet Spell
4 to 5   Extreme Wet Spell
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Figure 3  Stream locations.

First continuous stream
flow 26 Sep 2018



4/2018  5/2018  6/2018  7/2018  8/2018  9/2018  10/2018  11/2018  12/2018  

Pr
ec

ip
ita

tio
n 

(in
ch

es
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

4/2018  5/2018  6/2018  7/2018  8/2018  9/2018  10/2018  11/2018  12/2018  

PH
D

I V
al

ue

-6
-5
-4
-3
-2
-1
0
1
2
3
4
5
6

4/2018  5/2018  6/2018  7/2018  8/2018  9/2018  10/2018  11/2018  12/2018  

D
is

ch
ar

ge
 (g

pm
)

0

10

20

30

40

50

Pines 407 (Main Fork of Box Canyon Creek)
discharge and climate comparison

Salina 24E
Station

Figure 4  Pines 407 discharge and climate comparison.
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Figure 6  Pines 408 discharge and climate comparison.



Figure 7  Pines 408 and Pines 106 discharge and Sufco Mine weather station data 2000-2018.
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Stock Pond Inspection Form 
Inspectors Name: Vicky Miller & Lance Carter   Date:  5-30-18 

Pond Name/ID:  GH-P01   Hugh’s        
 

Pond:     Depth of Water                                 (feet) 0.17   

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.5 (feet) 50 x 60 
3. Soil moisture conditions within pond (if no water). Dry: X Wet:   
4. General Pond Condition:   
In good condition.  Bottom of pond is well vegetated with water only in the center of the pond.   
 

5. Other  Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller        Date:  10/29/18 

Pond Name/ID:  GH-P01   Hugh’s        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.5 (feet) 50 x 60 
3. Soil moisture conditions within pond (if no water). Dry: X Wet:   
4. General Pond Condition:   
In good condition.  Bottom of pond is well vegetated with no sign of recent water.  
Limited evidence of cattle or wildlife using the pond.  Vegetation in bottom of pond not grazed.   
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller & Lance Carter   Date:  5-30-18 

Pond Name/ID:  GH-P02   Greens Hollow        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.6 (feet) 15 x 28 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:   
In good condition.  Bottom of pond is well vegetated.   
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller        Date:  10/29/18 

Pond Name/ID:  GH-P02   Greens Hollow        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.6 (feet) 15 x 28 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:   
In good condition.  Cattle had used the pond, the bottom was covered with footprints.  
 

5. Other Not es:  

 



Stock Pond Inspection Form 
Inspectors Name: __Mike Grant____________   Date:__11/5/2018

 

________ 

Pond Name/ID:   GH-P03 Ridge         
 

Pond:  Depth of Water (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 0.6 (feet) 12 x 14 
3. Soil moisture conditions within pond (if no water). Dry: 

 
Wet: x 

4. General Pond Condition:  
Pond is empty with small amount of snow in bottom. Deadfall in pond area. 



Stock Pond Inspection Form 

5. Other Notes:  
 
 

 



Stock Pond Inspection Form 
Inspectors Name: Bryant Bunnell &/or Lance Carter   Date:  6-22-2018 

Pond Name/ID:  GH-P03  Ridge        
 

Pond:     Depth of Water                                 (feet) 0.125   

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)   (feet) 

 3. Soil moisture conditions within pond (if no water). Dry: X Wet:   
4. General Pond Condition:   
Pond in good condition.  Bottom of pond is well vegetated with puddle of water in the center of the pond.   
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter       Date:  10/4/18 

Pond Name/ID:  GH-P04 Duke        
 

Pond:     Depth of Water                                 (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  1.25 (feet) 40 X 60 
3. Soil moisture conditions within pond (if no water). Dry: X Wet:   
4. General Pond Condition:   
In good condition.  Bottom of pond is well vegetated with no sign of recent water.  
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter &/or Bryant Bunnell    Date:  6-28-18 

Pond Name/ID:  GH-P04  Duke        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.75 (feet) 30 x 40 
3. Soil moisture conditions within pond (if no water). Dry: 

 
Wet:  X 

4. General Pond Condition:   
Bottom of pond appeared to have been full earlier in the year.  Tall grasses were 
growing around and in the pond.  The pond appeared to be in good condition.  

 



Stock Pond Inspection Form 

5. Other Notes:  

 

Aerial Photo 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter &/or Bryant Bunnell     Date:  6-28-18 

Pond Name/ID:  GH-P05  Daisy        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)   (feet) 

 3. Soil moisture conditions within pond (if no water). Dry: X Wet:   
4. General Pond Condition:   
In fair condition.  Pond shows heavy use by livestock/wildlife with no sign of recently containing water.  
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter     Date:  10-4-18 

Pond Name/ID:  GH-P05  Daisy        
 

Pond:     Depth of Water                                 (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.3 (feet) 20 X 30 
3. Soil moisture conditions within pond (if no water). Dry: 

 
Wet:  X 

4. General Pond Condition:   
In good to fair condition.  Pond shows no sign of recently containing water.  
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter &/or Bryant Bunnell     Date: 6-28-18 

Pond Name/ID:  GH-P06  Dove        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)   (feet) 

 3. Soil moisture conditions within pond (if no water). Dry: X Wet:   
4. General Pond Condition:   
Bottom of pond was shallow with limited vegetation and in fair condition.  

 



Stock Pond Inspection Form 

5. Other Notes:  

 

Aerial Photo 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter       Date:  10/4/18 

Pond Name/ID:  GH-P06  Dove        
 

Pond:     Depth of Water                                 (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)   (feet) 

 3. Soil moisture conditions within pond (if no water). Dry: X Wet:   
4. General Pond Condition:   
In good condition.  Bottom of pond is well vegetated with no sign of recent water.  
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter &/or Bryant Bunnell   Date: 6-22-18 

 

Pond Name/ID:   GH-P07 Sweetwater         
 

Pond:  Depth of Water (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 0.75 (feet) 14 x 20 
3. Soil moisture conditions within pond (if no water). Dry: 

 
Wet: x 

4. General Pond Condition:  
Pond was in good condition and dry with limited vegetation in pond.  Would hold a small amount of water.   

5. Other Notes:  
 
 

 



Stock Pond Inspection Form 
Inspectors Name: __Mike Grant____________   Date:__11/6/2018

 

________ 

Pond Name/ID:   GH-P07 Sweetwater         
 

Pond:  Depth of Water (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 0.75 (feet) 14 x 20 
3. Soil moisture conditions within pond (if no water). Dry: 

 
Wet: x 

4. General Pond Condition:  
Pond was dry.  Would hold a small amount of water.   



Stock Pond Inspection Form 
5. Other Notes: 
 

 
 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter &/or Bryant Bunnell   Date: 6-28-18 

 

Pond Name/ID:   GH-P08  Bugle 1         
 

Pond:  Depth of Water (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 3 (feet) 35 x 25 
3. Soil moisture conditions within pond (if no water). Dry:   Wet: x 
4. General Pond Condition:  
 
Pond in good condition. Pond was dry but will hold water well. Pond is immediately adjacent to 
the stream channel.  Vegetation indicates the pond contained snow/water earlier in the season. 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: __Mike Grant____________   Date:__11/5/2018

 

________ 

Pond Name/ID:   GH-P08  Bugle 1         
 

Pond:  Depth of Water (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 3 (feet) 35 x 25 
3. Soil moisture conditions within pond (if no water). Dry:   Wet: x 
4. General Pond Condition:  
 
Pond in good condition. Pond was dry but will hold water well. Pond is immediately adjacent to 
the stream channel. 



Stock Pond Inspection Form 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter &/or Bryant Bunnell  Date: 6-28-18 

 

Pond Name/ID:   GH-P09  Bugle 2         
 

Pond:  Depth of Water (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 1.5 (feet) 22 x 30 
3. Soil moisture conditions within pond (if no water). Dry:   Wet: x 
4. General Pond Condition:  
 
Pond in relatively good condition. Heavy deadfall in pond. Bottom of pond is saturated, some ponding.   
Spring feeds directly into the pond.   

5. Other Notes:  
 
 

 



Stock Pond Inspection Form 
Inspectors Name: __Mike Grant____________   Date:__11/5/2018

 

________ 

Pond Name/ID:   GH-P09 Bugle 2         
 

Pond:  Depth of Water (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 1.5 (feet) 22 x 30 
3. Soil moisture conditions within pond (if no water). Dry:   Wet: x 
4. General Pond Condition:  
 
Pond in relatively good condition. Heavy deadfall in pond. Two puddles approximately 6 inches deep.   
Spring feeds directly into the pond.   



Stock Pond Inspection Form 

5. Other Notes:  
 
 

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller & Lance Carter   Date:  5-30-18 

Pond Name/ID:  MP-02  Basin        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.66 (feet) 15 x 56.2 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  Evidence of water in the pond, likely sometime during 
the winter.  Pond bottom is covered in dehydrate cracked clay soils. 
Area of pond recorded is reduced, the area has been larger in the past.  

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller      Date:  10/29/18 

Pond Name/ID:  MP-02  Basin        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.66 (feet) 15 x 56.2 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  Evidence of water in the upper end of the pond.  No water 
at the time of the inspection. Evidence of cattle usage.   
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller & Lance Carter   Date:  5-30-18 

Pond Name/ID:  MP-03   Bunnell        
 

Pond:     Depth of Water                                 (feet) 3   

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet) 

 
(feet) 50 x 82 

3. Soil moisture conditions within pond (if no water). Dry: 
 

Wet:   
4. General Pond Condition:  
 In good condition.  Evidence of heavy use by wildlife.  
  

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller      Date:  10/29/18 

Pond Name/ID:  MP-03   Bunnell        
 

Pond:     Depth of Water                                 (feet) 3 DRY  

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet) 

 
(feet) 50 x 82 

3. Soil moisture conditions within pond (if no water). Dry: 
 

Wet:   
4. General Pond Condition:  
 In good condition.  Evidence of heavy use by wildlife and cattle. More water in pond than during the inspection 
in May.  Likely due to snow storms in the past two weeks.  Snow still on north facing slope adjacent to the pond. 
 
  

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller & Lance Carter   Date:  5-30-18 

Pond Name/ID:  MP-04  Buck        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.66 (feet) 40 x 60 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  Bottom of pond covered with vegetation.  

5. Other  Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller       Date:  10/29/18 

Pond Name/ID:  MP-04  Buck        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  0.66 (feet) 40 x 60 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  Bottom of the pond was damp, but no sign of it recently holding  
water.  Area of the pond is well vegetated, with evidence of grazing.   

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller & Lance Carter   Date:  5-30-18 

Pond Name/ID:  MP-05 Tropical        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  1.8 (feet) 70 x 80 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  Ditch around north and east side of pond is eroded.  
Bottom of pond is well vegetated.  Outcrops of bedrock below the pond. 
 

5. Other  Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller       Date:  10/29/18 

Pond Name/ID:  MP-05 Tropical        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet)  1.8 (feet) 70 x 80 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  Ditch around north and east side of pond is eroded.  
Bottom of pond is well vegetated.  Bottom of pond was dry, no sign of it having held water recently. 
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller & Lance Carter   Date:  5-30-18 

Pond Name/ID:  MP-07  Cowboy        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet) 2 (feet) 60 x 120 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  Shows sign of recent use by wildlife, may have contained 
water following thaw.   Dehydrated cracked clay soils in bottom of pond. 
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller      Date:  10/29/18 

Pond Name/ID:  MP-07  Cowboy        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet) 2 (feet) 60 x 120 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  Shows sign of recent use by wildlife and cattle. 
Contained water following rain and snow the last two weeks, damp at time of inspection.  Fire pit and camp  
adjacent to the pond, area disturbed by vehicular traffic.  
 

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: __Lance Carter &/or Bryant Bunnell

 

   Date: 6-28-2018 

Pond Name/ID:   M-P08 Ute         
 

Pond: Depth of water (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 1 (feet) 12 x 18 
3. Soil moisture conditions within pond (if no water). Dry: x Wet: 

 4. General Pond Condition:  
Small depression in a large grassy area, likely hold snow/moisture longer than surrounding area.  
Pond depression was dry. 

5. Other Notes: 
 

 

 



Stock Pond Inspection Form 
Inspectors Name: __Mike Grant____________   Date:__11/5/2018

 

________ 

Pond Name/ID:   M-P08 Ute         
 

Pond:  Depth of Water (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 1 (feet) 12 x 18 
3. Soil moisture conditions within pond (if no water). Dry: x Wet: 

 4. General Pond Condition:  
Small depression in a large grassy area, likely hold snow/moisture longer than surrounding area.  
Pond depression was dry. 



Stock Pond Inspection Form 
5. Other Notes: 

 
 
 



Stock Pond Inspection Form 
Inspectors Name: Lance Carter &/or Bryant Bunnell  Date: 6-28-18 

 

Pond Name/ID:   M-P09 Cougar         
 

Pond: Depth of Water   DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 0.5 (feet) 10 x 12 
3. Soil moisture conditions within pond (if no water). Dry: x Wet: 

 4. General Pond Condition:  
Pond was dry with healthy vegetation in bottom. 
 
 

 
5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: __Mike Grant____________   Date:__11/5/2018

 

________ 

Pond Name/ID:   M-P09 Cougar         
 

Pond:  Depth of Water (feet)  DRY X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:  x 
2. Estimated pond depth and surface area. (feet) 0.5 (feet) 10 x 12 
3. Soil moisture conditions within pond (if no water). Dry: x Wet: 

 4. General Pond Condition:  
Pond was dry with vegetation in bottom. 
 



Stock Pond Inspection Form 

5. Other Notes:  
 
 

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller & Lance Carter   Date:  5-30-18 

Pond Name/ID:  MP-10   Doe        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet) 3.1 (feet) 35 x 62 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  No evidence of recent water in pond.  
Bottom of pond is well vegetated.   

5. Other Notes:  

 



Stock Pond Inspection Form 
Inspectors Name: Vicky Miller      Date:  10/29/18 

Pond Name/ID:  MP-10   Doe        
 

Pond:     Depth of Water                                 (feet)  DRY  X 

1. Are there subsidence cracks within or near the pond?  Yes:   No:   X 
2. Estimated pond depth and surface area. (feet) 3.1 (feet) 35 x 62 
3. Soil moisture conditions within pond (if no water). Dry:  X Wet:   
4. General Pond Condition:  In good condition.  Bottom of pond dry and dusty.  
 

5. Other Notes:  

 



 

 

 

  

Jensen Pond 5/5/18 

Johnson Pond 5/5/18 



 

 

 

 

Rock Pond 5/5/18 

Dry Point Pond 
5/5/18 



 

 

 

Big Ridge South Draw 
Pond  5/5/18 

Big Ridge East Draw 
Pond  5/5/18 



 

 

  

Box Pond 5/5/18 

Slab Pond 5/5/18 



 

 

 

  

Verdus Pond 
5/5/18 

Joes Mill Pond 
5/22/18 



 

  Johnson Pond 5/5/18 



 



Photo 
(Yes/No)

Pond ( Dry)   Not 
Sampled (NS)

Pond Cracking 
(Yes/No)

Estimated 
Depth  at 

Center  
(feet)

Estimated Size 
(feet)

POND NAMES
Jensen Yes Dry No 3 25 X50
Johnson Yes Dry No 1 26 X 40
Rock Yes Dry No 1.25 16 X 20
Dry Point Yes Dry No 0.75 15 X 18
Big Ridge So. Draw Yes No 3 50 X100
Big Ridge East Draw Yes No 3 20 X 40
Box Yes No 6 100 X 100 X 60
Slab Yes Dry No 3 80 X150
Verdus Yes Dry No 1 40 X 50
Joes Mill Yes Dry No 0.75 20 X35



Surface 
Cracking 
(Yes/No)

Moisture 
In Pond 

(Yes/No)

General Condtion 
Pond ( G-Good), 
(F- Fair) (P-Poor)

Manmade 
(M) or 

Natural (N)

Fed by 
Precipitation 

(P) or Spring (S) Date 

N G M P 5/5/2018
N G M P 5/5/2018
N G N P 5/5/2018
N G M P 5/5/2018
N 4" G M P 5/5/2018
N 18" G M P 5/5/2018
N 18" G M P 5/5/2018
N G M P 5/5/2018
N G N P 5/5/2018
N G N P 5/22/2018























3/21/2018Date:

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

Your Environmental Monitoring Partner

Project: Quarterly Wasterock
CLIENT: Canyon Fuel Company, LLC.

Lab Order: S1802228

CASE NARRATIVE

Report ID: S1802228001

Sample WRDS 1st Quarter Feb 2018 was received on February 19, 2018.

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

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978
American Society of Agronomy, Number 9, Part 2, 1982
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969
Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987
State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988
Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December 
1994
State of Nevada Modified Sobek Procedure
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition

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

Page 1 of 1
Karen Secor, Soil Lab Supervisor

Reviewed by:



Sample ID

Electrical Calcium

Project: Quarterly Wasterock

Canyon Fuel Company, LLC.

Work Order: S1802228

Date Reported: 3/21/2018

Magnesium Sodium

s.u. % dS/m meq/L meq/L meq/LLab ID

pH Saturation PE PE PE SARConductivity

Alkalinity

PE

ppm

Boron

ppm

Date Received: 2/19/2018

Soil Analysis Report

Selenium

ppm

Report ID: S1802228001

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

Your Environmental Monitoring Partner

397 South 800 West
Salina, UT 84654

8.0 63.4 1.38 3.81 2.26 8.36 4.80WRDS 1st Quarter 
Feb 2018

S1802228-001 150 2.10 <0.02

Karen Secor, Soil Lab Supervisor
Reviewed by:

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

Page 1 of 2



Sample ID

Total T.S. Neutral. T.S.

Project: Quarterly Wasterock

Canyon Fuel Company, LLC.

Work Order: S1802228

Date Reported: 3/21/2018

Sulfate Pyritic Organic

% t/1000t t/1000t t/1000t % %Lab ID

Sulfur AB ABP Sulfur Sulfur Sulfur

%

Potential

PyriticS

AB

t/1000t

PyriticS

ABP

t/1000t

Date Received: 2/19/2018

Soil Analysis Report

Report ID: S1802228001

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

Your Environmental Monitoring Partner

397 South 800 West
Salina, UT 84654

0.37 11.5 66.1 54.6 <0.01 0.11 0.27WRDS 1st Quarter 
Feb 2018

S1802228-001 3.55 62.6

Karen Secor, Soil Lab Supervisor
Reviewed by:

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

Page 2 of 2





9/4/2018Date:

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

Your Environmental Monitoring Partner

Project: Quarterly Wasterock

CLIENT: Canyon Fuel Company, LLC.

Lab Order: S1807333

CASE NARRATIVE

Report ID: S1807333001

Sample WRDS 2nd Quarter May 2018 was received on July 20, 2018.

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

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978
American Society of Agronomy, Number 9, Part 2, 1982
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969
Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987
State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988
Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December 1994
State of Nevada Modified Sobek Procedure
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition

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

Page 1 of 1
Karen Secor, Soil Lab Supervisor

Reviewed by:



Sample ID

Electrical Calcium

Project: Quarterly Wasterock

Canyon Fuel Company, LLC.

Work Order: S1807333

Date Reported: 9/4/2018

Magnesium Sodium

s.u. % dS/m meq/L meq/L meq/LLab ID

pH Saturation PE PE PE SARConductivity

Alkalinity

PE

ppm

Boron

ppm

Date Received: 7/20/2018

Soil Analysis Report

Selenium

ppm

Report ID: S1807333001

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

Your Environmental Monitoring Partner

397 South 800 West
Salina, UT 84654

8.1 57.5 0.66 1.73 1.35 4.02 3.23WRDS 2nd Quarter 
May 2018

S1807333-001 150 2.09 0.02

8.3 55.8 0.64 1.90 1.44 3.93 3.04WRDS 2nd Quarter 
May 2018

S1807333-002 150 1.93 <0.02

Karen Secor, Soil Lab Supervisor
Reviewed by:

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

Page 1 of 2



Sample ID

Total T.S. Neutral. T.S.

Project: Quarterly Wasterock

Canyon Fuel Company, LLC.

Work Order: S1807333

Date Reported: 9/4/2018

Sulfate Pyritic Organic

% t/1000t t/1000t t/1000t % %Lab ID

Sulfur AB ABP Sulfur Sulfur Sulfur

%

Potential

PyriticS

AB

t/1000t

PyriticS

ABP

t/1000t

Date Received: 7/20/2018

Soil Analysis Report

Report ID: S1807333001

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

Your Environmental Monitoring Partner

397 South 800 West
Salina, UT 84654

0.42 13.1 42.4 29.4 <0.01 0.03 0.38WRDS 2nd Quarter 
May 2018

S1807333-001 0.89 41.5

0.41 12.7 34.8 22.1 0.02 0.05 0.33WRDS 2nd Quarter 
May 2018

S1807333-002 1.65 33.1

Karen Secor, Soil Lab Supervisor
Reviewed by:

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

Page 2 of 2
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