






All subsidence in 2018 took place on Bronco surface. Monthly observations and reporting will commence when 
subsidence takes place on private, federal, or state surface. Subsidence on Bronco surface was surveyed and is 
included in Appendix B-2 (Annual Subsidence Survey)
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Annual Impoundment Inspections 
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Quarterly Coal Refuse Inspections 
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REFUSE PILE SIGN 

 
 

 
EAST SIDE OF REFUSE PILE (LOOKING SOUTH) 
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WEST DRAINAGE DITCH (LOOKING NORTH) 

 
 

 
TOP OF REFUSE PILE (LOOKING SOUTH) 



State of Utah UTAH 

DEPARTMENT OF NATURAL RESOURCES DNR 
Division of Oil, Gas & Mining � 
1594 West North Temple, Suite 1210, PO Bo, 145801, Salt Lake City, lJf 84114-5801 

Telephooe (801) 533-5340 faaimHe (801) 359 39401TY (801) 533-7458 

www.ogm.utah.gov OIL, GAS & MINING 

Quarterly Inspection Form - Refuse Disposal Areas 
(please provide to DOGM promptly after inspection is complete) 

Permit Number ACT 015-015 Inspection Date : September 18, 2018 

Mine Name: Emery No. 2 Quarter / Year 3rd Quarter 2018 

Mine Operator (Permittee): Bronco Utah Operations, LLC Inspector Name : J. T. Paluso 

MSHA ID#: 42-00079-01 Inspector Signature : Joseph T. Paluso:::;;:::."'-

Facility Name/ Location/ Address : Pile ID UT-09-00079-02, P.O. Box 527, Conso Mine road, Emery, Utah, 84526 

I. Describe any changes in the geometry of the structure (as well as instrumentation, if any, used to monitor changes): 
Material coming from portal box cut is being stored at this site. This material is being made into gravel for mine use.
Refuse consists of +4 rock. A small amount of coal and rock have been temporarily placed on the top of the pile.

2. Lift Height/ Thickness Avg 2' Maximum 2' -- Elevation of Active Benches : 5989.6, ___ , ___
3. Vertical Angle of Outslope(s) / Location(s) where measured NA I I I 

4. Total storage capacity: 137,960 CU yd Remaining storage capacity 40,000 CU yd Volume placed during year : 97,960 CU yd 
5. Describe foundation preparation (including removal of vegetation, stumps, topsoil, and all other organic material):

Foundation is firm and undisturbed soil. Vegetation has been removed. 

6. Describe placement and compaction of fill materials (including an explanation of bow compaction is confirmed) : 

Fill material is placed over comoacted refuse with oush tractor with 4 to 6 oasses. 

7. Is there any evidence of fires or burning on the structure ? (If YES, specify extent, location, and abatement/extinguishment of such fires) :

No evidence of fires or burning 

8. Describe placement ofunder drains, protective filter systems, and final surface drainage systems (report any seepage, including location, color, flow): 

None known. 

9. Describe any appearances of instability, structural weakness, or other haz.ardous conditions :

None noticed. Site drainage impoundment ditches are intact. 

10. Please provide any other information pertaining to the stability of the structure (attach any photos taken during the inspection)

Are there cracks or scarps in crest ? YES□No[{] 
Is there any detectable sloughing or bulging ? YES□No[Z] 
Do slope erosion problems exist? YES□No[Z] 
Cracks or scarps in slope ? YES□No[Z] 
Surface movements? (valley bottom, hillsides) YES□No[Z]
Erosion of Toe? YES□No[Z] 
Water impounded by structure ? YES□No[Z]
Are diversion ditches stable? YES[{]No□ 
Is drainage positive? YES [{]No□ 
Could failure of structure create an impoundment (provide description)? Failure of side slopes would not impound water. 

Are design standards established within the mining and reclamation plan for the disposal facility being met? 

Yes 

Proctor Determination : NA 

I hereby certify that: I am experienced in the construction of earth and rock fills; I am qualified and authorized in the 
State of Utah to inspect and certify the condition and appearance of earth and rock fills in accordance with structure; 
that the fill structure has been maintained in accordance with the approved design and meets or exceeds the minimum 
design requirements under all applicable federal, state, and local regulations; and, that inspections and inspection 
reports are made by myself or under my direction and include any appearances of instability. structural weakness or 
other haz.ardous conditions of the structure affectin° stabi)itv. 

(place P.E. certification below) 

<;,\ONA(€" ��s ... •········ 4'G' ()/ ·• .. .,,,,,,_ �-· 
·. � 

�� · ... P�U� i
,/·• .. [ Zt i.o•·�,.. ·o·F··u,��
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Annual Subsidence Survey 



Bronco Utah Operations, LLC
November 2018 - Annual Subsidence Survey
NAD 1983, Utah Central, US Survey feet

NAVD 1988

MEASURED POINTS 11/20/2018

PREVIOUS Nov. 2007 Dec. 2015 Dec. 2016 Dec. 2017 Nov. 2018 ANNUAL

POINT NAME NORTHING EASTING ELEVATION ELEVATION ELEVATION ELEVATION ELEVATION ELEVATION DIFFERENCE

ADJUSTED

OCT. 06 ELEV.

36 6756805.63 1713716.02 6041.05 6040.79 6040.92 6040.93 6040.93 6040.94 -0.01

35 6761558.54 1711229.20 6106.36 6106.67 6106.75 6106.75 6106.79 6106.83 -0.04

83-1 6759093.54 1713116.69 6065.51 6065.46 6065.58 6065.60 6065.53 6065.53 0.00

86-4 6760837.61 1702889.91 6078.44 6079.20 6079.20 6079.16 6079.24 6079.29 -0.06

90-04 6757182.04 1713517.48 6031.02 6030.74 6030.89 6030.86 6030.85 6030.83 0.01

90-6 6758779.41 1714726.46 6050.72 6050.62 6050.87 6050.89 6050.82 6050.85 -0.03

SM-C 6758743.87 1714106.30 6051.44 6051.38 6051.62 6051.57 6051.56 6051.54 0.02

91-02 6757585.42 1713036.14 6051.46 6051.28 6051.42 6051.40 6051.36 6051.40 -0.04

91-03 6758030.88 1713361.38 6055.63 6055.45 6055.64 6055.63 6055.58 6055.61 -0.03

91-04 6758791.86 1713935.17 6051.81 6051.72 6051.80 6051.83 6051.79 6051.76 0.03

E 6759462.66 1712234.87 6082.64 6082.75 6082.90 6082.89 6082.94 6082.99 -0.05

6-01 6761645.96 1710904.27 6110.04 6110.09 6110.13 6110.16 6110.19 6110.18 0.01

09-04 6762109.15 1710461.68 6119.61 6119.43 6119.40 6119.35 6119.35 0.00

09-05 6763111.43 1710025.90 6135.53 6134.31 6134.31 6134.18 6134.18 0.01

ZZ 6761984.01 1720133.53 6098.53 6098.58 -0.05

2/28/2018 10/9/2018 FEB-OCT

ELEVATION ELEVATION DIFFERENCE

2E- X11 6750684.27 1708732.47 6101.22 6101.16 0.05

2E- X5 6750725.42 1708143.53 6075.81 6070.82 4.99

1E- X7 6751085.97 1708460.42 6071.75 6071.72 0.03

1L- X5 6751122.06 1707491.21 6045.30 6045.30 0.00

1E- X3 6751091.08 1707923.73 6063.90 6063.88 0.02

2L- CENTER 6751270.47 1706632.46 6001.76 NEW

2L-WEST A 6751432.82 1706398.37 5984.35 NEW

2L-WEST B 6751521.97 1706232.31 5975.83 NEW

2L-EAST A 6751041.66 1706965.49 6023.92 NEW

2L-EAST B 6750977.23 1707067.38 6025.86 NEW



Bronco Utah Operations, LLC
November 2018 - Annual Subsidence Survey
NAD 1983, Utah Central, US Survey feet

NAVD 1988

MEASURED POINTS 11/19/2018

PREVIOUS Nov. 2007 Dec. 2015 Dec. 2016 Dec. 2017 Nov. 2018 ANNUAL

POINT NAME NORTHING EASTING ELEVATION ELEVATION ELEVATION ELEVATION ELEVATION ELEVATION DIFFERENCE

ADJUSTED

OCT. 06 ELEV.

36 6756805.63 1713716.02 6041.05 6040.79 6040.92 6040.93 6040.93 6040.94 -0.01

35 6761558.54 1711229.20 6106.36 6106.67 6106.75 6106.75 6106.79 6106.83 -0.04

83-1 6759093.54 1713116.69 6065.51 6065.46 6065.58 6065.60 6065.53 6065.53 0.00

86-4 6760837.61 1702889.91 6078.44 6079.20 6079.20 6079.16 6079.24 6079.29 -0.06

90-04 6757182.04 1713517.48 6031.02 6030.74 6030.89 6030.86 6030.85 6030.83 0.01

90-6 6758779.41 1714726.46 6050.72 6050.62 6050.87 6050.89 6050.82 6050.85 -0.03

SM-C 6758743.87 1714106.30 6051.44 6051.38 6051.62 6051.57 6051.56 6051.54 0.02

91-02 6757585.42 1713036.14 6051.46 6051.28 6051.42 6051.40 6051.36 6051.40 -0.04

91-03 6758030.88 1713361.38 6055.63 6055.45 6055.64 6055.63 6055.58 6055.61 -0.03

91-04 6758791.86 1713935.17 6051.81 6051.72 6051.80 6051.83 6051.79 6051.76 0.03

E 6759462.66 1712234.87 6082.64 6082.75 6082.90 6082.89 6082.94 6082.99 -0.05

6-01 6761645.96 1710904.27 6110.04 6110.09 6110.13 6110.16 6110.19 6110.18 0.01

09-04 6762109.15 1710461.68 6119.61 6119.43 6119.40 6119.35 6119.35 0.00

09-05 6763111.43 1710025.90 6135.53 6134.31 6134.31 6134.18 6134.18 0.01

ZZ 6761984.01 1720133.53 6098.53 6098.58 -0.05



Bronco Utah Operations, LLC
February 2018 - Subsidence Survey
NAD 1983, Utah Central, US Survey feet

NAVD 1988

MEASURED POINTS 10/10/2018

2/28/2018 10/9/2018 FEB-OCT MONUMENT

POINT NAME NORTHING EASTING ELEVATION ELEVATION DIFFERENCE DESCRIPTION

2E- X11 6750684.27 1708732.47 6101.22 6101.16 0.05 Bolt in stone

2E- X5 6750725.42 1708143.53 6075.81 6070.82 4.99 Rebar & cap

1E- X7 6751085.97 1708460.42 6071.75 6071.72 0.03 Bolt in stone

1L- X5 6751122.06 1707491.21 6045.30 6045.30 0.00 Rebar & cap

1E- X3 6751091.08 1707923.73 6063.90 6063.88 0.02 Rebar & cap

2L- CENTER 6751270.47 1706632.46 6001.76 Rebar & cap

2L-WEST A 6751432.82 1706398.37 5984.35 Rebar & cap

2L-WEST B 6751521.97 1706232.31 5975.83 Rebar & cap

2L-EAST A 6751041.66 1706965.49 6023.92 Rebar & cap

2L-EAST B 6750977.23 1707067.38 6025.86 Rebar & cap
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Introduction

History & Study Objectives

Like the previous year’s monitoring reports, a brief history and the reason for the vegetation

sampling follows.  Emery Mine is located in south‐central Utah.  It has a history of coal

mining operations including reclamation work that attempted to restore some of those

surface areas disturbed by the mining activities.   Early observations suggested that

revegetation was unsuccessful in some of these areas.  Consequently in 2003, a decision was

made by the mining company in collaboration with State of Utah, Division of Oil, Gas &

Mining (DOGM) to conduct a reclamation monitoring study on those areas that have been

reclaimed and re‐seeded.  The primary objectives of the study were to assess the current

condition of those areas and determine whether or not success has been, or could

ultimately be achieved once final revegetation of the mine site is conducted.  This study,

called Reclamation Monitoring Study at the Emery Mine, was conducted by Mt. Nebo

Scientific, Inc. in 2003. 

In 2011, the results of this above‐mentioned study were revisited and additional meetings

and collaborations were conducted with DOGM, the mining company and its consultants. 

Results of these efforts suggested that with the data and information from the 2003 study,

additional revegetation test plots should be constructed in other disturbed areas in an

attempt to come up with more precise revegetation techniques that could be used to drive

the reclamation plan at the Emery Mine site.   Consequently, several sites were chosen to be

constructed for a revegetation research study  beginning in 2015.  The research sites

included: 1) an area where a berm was removed, 2) a backfilled ditch where the berm

material was placed, 3) a topsoil pile, 4) subsoil pile (both piles were regraded to lessen the

slopes and fenced to preclude livestock impacts)  and 5) an old reverse osmosis pond that

was reclaimed and re‐graded.  All areas had hay incorporated into the soils and were seeded

with a revised seed mixture.  
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Table 1 shows the coordinates of the sample areas for the 2015 ‐ 2020 studies.

Table 1: Sample Areas and Locations of the
Emery Mine Test Plots.

SAMPLE AREA COORDINATES
(UTM NAD 27)

GPS NAME

Area of Berm
Removal

E. 0476517
N. 4301708

 CONSP1

Backfilled Ditch E. 0476517
N. 4301708

 CONSP1

Subsoil E. 0475735
N. 4302965

 CONTP6

Topsoil E. 0475735
N. 4302965

 CONTP6

Reverse
Osmosis Pond

E. 0477377
N. 4301439

 CONP45

Table 2 lists the years that monitoring the plots is required including the data needed for
those years.

Table 2: Sample Years for Emery Mine
Test Plots.

Sample Year Qualitative Quantitative

2015 U

2016 U

2017 U

2018 U

2019 U

2020 U

Previous reports was submitted previously for data recorded in 2015, 2016 and 2017.  This

report provides quantitative vegetation data that was recorded at these sites in 2018.  
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Methods

The 2018 commitment for vegetation sampling was to record quantitative data on the

reclaimed test plots at the Emery Mine.  This sampling was conducted July 20, 2018.  

Transect & Quadrat Placement

Random/regular placement of sample quadrats was designed as an attempt to provide

unbiased accuracy of the data compiled.  This was accomplished by establishing transect

lines along the entire length of the test plots.  At regular intervals along the transect lines,

random numbers were generated and used to measure distances at right angles to

determine sample locations.   Whether these random numbers were odd or even

determined which side of the transect line a given quadrat was placed.  The number of

transect lines and  random numbers selected were of ample size to insure that the sample

locations reached the entire lengths and widths of each study area.  This insured that the

sample quadrats were placed randomly over the entire study area in an attempt to

adequately represent the site as a whole. 

Cover, Frequency & Composition

Cover estimates were made using ocular methods with meter square quadrats.  Species

composition and relative frequencies were also assessed from the quadrats.  Additional

information recorded on the raw data sheets were: problem areas, grazing use, animal

disturbance or other appropriate notes.   Plant nomenclature followed A Utah Flora (Welsh

et al. 2008)
 1
. 

                                                       
1  Welsh, S.L., N.D. Atwood, S. Goodrich and L.C. Higgins. 2008.  A Utah flora.  Print Services, Brigham Young University, Provo, UT. 

    1019 pp.
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Woody Species Density

The density of the woody plants in this test plots was measured using 5 ft x 25 ft belt

transects in which the total number or plants were counted.  These values were summarized

and converted into the number of individuals per acre for this report.

Sample Size & Adequacy

Sampling adequacy was calculated using the formula given below.

where,

nMIN   = minimum adequate sample
t = appropriate confidence t‐value
s  = standard deviation

      x = sample mean
      d    = desired change from mean

The values used for “t” and “d” insured that sample adequacy was met with 80% confidence

within a 10% deviation from the true mean.

Photographs

Color photographs of each sample area were taken at the time of sampling and submitted

with this report. 
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Results 

Berm Removal Area

As shown on Table 3 the

dominant plant species by

cover and frequency in

descending order for this

plot were:  fourwing

saltbush (Atriplex

canescens), halogeton

(Halogeton glomeratus),

mat saltbush (Atriplex

corrugata), greasewood

(Sarcobatus vermiculatus)

and western wheatgrass

(Elymus smithii).

From the total cover estimates for this plot bareground was high at 80.50% and total living

cover here was estimated at 8.00% (Table 4‐A).  The total living cover was comprised of

67.17% shrubs, 27.00% forbs and 5.83% grasses (Table 4‐B). 

Berm Removal Area
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Woody species density measurements showed the plot to have 3,920 plants per acre.  The

most common species

here was fourwing

saltbush but other

species also had

respectable values

(Table 5).

Backfilled Ditch Area

The plants present in

Backfilled Ditch Area

were:  fourwing

saltbush, halogeton,

poverty weed (Iva axillaris), mat saltbush, rubber Rabbitbrush (Chrysothamnus nauseosus)

and Torrey’s seepweed (Suaeda nigra).  The cover and frequency values of these plants are

shown on Table 6.

The total living cover of ths plot was estimated at 8.70% (Table 7‐A).  The lifeform

composition of this cover consisted of 55.57% shrubs and 44.43% forbs; no grasses were

encountered in the sample quadrats (Table 7‐B).

The total woody species density for the plot was estimated at 6,360 plants per acre.  The

most important shrubs in the density measurements were fourwing saltbush and mat

saltbush (Table 8).

Backfilled Ditch Area
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Subsoil Area

The Subsoil Area plot was

dominated by halogeton,

winterfat

(Krascheninnikovia lanata),

fourwing saltbush, Russian

wildrye (Elymus junceus) ,

African mustard

(Malcolmia africana)  and

greasewood (Table 9).  

The total living cover of this plot was 33.67% (Table 10‐A).  The composition was comprised

of 67.93% forbs, 24.24% shrubs and 7.82% grasses (Table 10‐B).

The dominant shrubs in the woody species measurements were fourwing saltbush and

winterfat by quite a large margin (Table 11).  The total woody species number was 1,498

individuals per acre.

Topsoil Area

The plants present in

the samples for the

Topsoil Area plot

included halogeton,

fourwing saltbush,

winterfat, Russian

wildrye, shadscale

Subsoil Area

Topsoil Area
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(Atriplex confertifolia), broom snakeweed (Gutierrezia sarothrae).  The cover and frequency

values for these species are shown on Table 12. 

The total living cover for the Topsoil Area was estimated at 31.67% (Table 13‐A).  The living

cover composition consisted of 82.13% forbs, 16.73% shrubs and 1.14% grasses (Table 13‐B).

The total number of woody plants per acre in the Topsoil Area plot was estimated at 819 and

was comprised of winterfat, fourwing saltbush and greasewood (Table 14).

Reverse Osmosis Pond Area

Although other species were present (Table 15), this reclaimed pond was dominated by

halogeton by a wide

margin.

The total living cover

here was estimated at

36.50% (Table 16‐A) of

which was comprised of

85.89% forbs, 11.28%

shrubs and 2.83% grasses

(Table 16‐B).

The woody density

measurements showed

several species (good diversity), but the total number per acre was not high at 732 plants per

acre (Table 17).

Reverse Osmosis Pond Area

8



Discussion

Total Living Cover

When one looks at the total living cover values of the test plots in the 2018 dataset they

range from about 8 to 34 percent.  A closer look reveals that when the cover is higher it is

because the “weedy” plants were more

prevalent.   When the cover of the weeds

were subtracted and the desirable or non‐

weedy species are compared, the range is

much closer (approximately 5 to 10

percent).  That said, there are desirable

species present in the samples – a good

thing.  Although their cover values were

low, their frequency values were

respectable, meaning they are often

present in the sample quadrats.

Total Density

Even though the commitment made by the

mining company was to only record

qualitative and not quantitative data most

years (refer to Table 2), density of desirable

plants, both woody and herbaceous, were

recorded by counting all individuals in each

test plot (a quantitative measurement). 

These numbers were not converted into 

9



the total number per acre, they were merely counted to give researchers an idea whether or

not the plant numbers were increasing or decreasing over time.  Figures 1 through 5 show

the trends of the total density values for

2015, 2016 and 2017.  In 4 out of the 5 plots,

the trend was to first decrease and then

increase over time.  However, the total

density of Reverse Osmosis Pond only

increased each year.

Woody Species Density

When onsite at first appearance of the

test plots at the Emery Mine it is tempting

to conclude that the plots a largely a

failure because they are comprised of only

“weedy” or exotic plants.  That

observation seems fair at first but there

are some positive aspects of the plots

when closer scrutiny is accomplished. 

Interestingly, the results

of quantitative sampling

in 2018 showed that the

woody species density

values are quite

respectable – they are

even approaching those

values in some of the

reference areas that

10



have been sampled onsite that will be used for future revegetation success standards.  Most

of the woody  plants observed were rather small (young), and therefore did not add much

to the total living cover values in the data.  Hopefully they will continue to grow in height

and breadth and therefore bring the desirable species cover values to more acceptable

levels that could compare favorably to revegetation success standards.

Summary & Conclusions

Revegetation test plots were constructed in disturbed areas at the Emery Mine to provide

potential revegetation approaches that could be used to drive the reclamation plan at the

mine site.   The test plots included the following sites: 1) Berm Removal Area, 2) Backfilled

Ditch Area, 3)  Subsoil Area, 4) Topsoil Area  and 5) Reverse Osmosis Pond Area.  Depending

on the year, qualitative or quantitative data were recorded to monitor the success of the

seeded plant species.  The plots were dominated by weedy plants but also have some

desirable species that have increased over time.  

In 2018 quantitative sampling was conducted on the 5 test plots.  Although desirable woody

and herbaceous plants were present in the samples, results show the test plots to be

dominated by weedy species for total living cover, but density of woody plant species

suggest the plots could eventually yield more positive results that contribute to the total

living cover values.
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Table 3:  Emery Mine Test Plots.  Living Cover and Frequency by Plant
Species (2018).
Berm Removal Area Mean

Percent

Standard

Deviation

Percent

Frequency

SHRUBS

Atriplex canescens 2.60 3.41 50.00
Atriplex corrugata 1.40 1.62 50.00
Gutierrezia sarothrae 0.40 1.20 10.00
Sarcobatus vermiculatus 1.00 3.00 10.00

FORBS
Bassia hyssopifolia 0.30 0.90 10.00
Halogeton glomeratus 1.50 2.46 30.00
Iva axillaris 0.20 0.60 10.00

GRASSES
Elymus smithii 0.60 1.50 20.00

Table 4:  Emery Mine Test Plots. Total Cover and
Composition (2018).
Berm Removal Area

A.  TOTAL COVER Mean

Percent

Standard

Deviation
Understory 8.00 4.94
Litter 10.10 4.28
Bareground 80.50 5.68
Rock 1.40 0.49

B.  % COMPOSITION
Shrubs 67.17 33.10
Forbs 27.00 34.94
Grasses 5.83 11.81

Table 5:  Emery Mine Test Plots. Woody Species Density (2018).

Berm Removal Area

SPECIES Number/Acre
Atriplex confertifolia 174.24
Atriplex corrugata 609.84
Atriplex canescens 2395.80
Chrysothamnus nauseosus 174.24
Gutierrezia sarothrae 435.60
Krascheninnikovia lanata 43.56
Sarcobatus vermiculatus 87.12

TOTAL 3920.40
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Table 6:  Emery Mine Test Plots.  Living Cover and Frequency by Plant
Species (2018).
Backfilled Ditch Area Mean

Percent

Standard

Deviation

Percent

Frequency

SHRUBS

Atriplex canescens 3.10 3.94 60.00
Atriplex corrugata 1.10 1.76 30.00
Chrysothamnus nauseosus 1.00 3.00 10.00

Suaeda nigra 0.50 1.50 10.00

FORBS
Halogeton glomeratus 1.70 2.65 40.00
Iva axillaris 1.30 2.05 30.00

GRASSES

Table 7:  Emery Mine Test Plots. Total Cover and
Composition (2018).
Backfilled Ditch Area

A.  TOTAL COVER Mean

Percent

Standard

Deviation
Understory 8.70 4.43
Litter 15.20 9.88
Bareground 74.90 9.70
Rock 1.20 0.40

B.  % COMPOSITION
Shrubs 55.57 38.72
Forbs 44.43 38.72
Grasses 0.00 0.00

Table 8:  Emery Mine Test Plots. Woody Species Density (2018).

Backfilled Ditch Area

SPECIES Number/Acre
Atriplex corrugata 1568.16
Atriplex canescens 3702.60
Atriplex gardneri 217.80
Chrysothamnus nauseosus 87.12
Gutierrezia sarothrae 304.92
Sarcobatus vermiculatus 304.92
Suaeda nigra 174.24

TOTAL 6359.76
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Table 9:  Emery Mine Test Plots.  Living Cover and Frequency by Plant
Species (2018).
Subsoil Area Mean

Percent

Standard

Deviation

Percent

Frequency

SHRUBS

Atriplex canescens 3.00 7.26 20.00
Krascheninnikovia lanata 4.33 7.61 33.33
Sarcobatus vermiculatus 1.17 6.28 3.33

FORBS
Bassia hyssopifolia 2.00 10.77 6.67
Halogeton glomeratus 19.00 13.69 83.33
Malcolmia africana 1.17 4.78 3.33
Sisymbrium altissimum 1.00 5.39 3.33

GRASSES
Elymus junceus 1.17 4.02 10.00
Hilaria jamesii 0.83 4.49 3.33

Table 10:  Emery Mine Test Plots. Total Cover and
Composition (2018).
Subsoil Area

A.  TOTAL COVER Mean

Percent

Standard

Deviation
Understory 33.67 11.97
Litter 15.83 10.01
Bareground 23.00 13.52
Rock 27.50 13.65

B.  % COMPOSITION
Shrubs 24.24 29.61
Forbs 67.93 34.65
Grasses 7.82 25.04

Table 11:  Emery Mine Test Plots. Woody Species Density (2018).

Subsoil Area

SPECIES Number/Acre
Atriplex canescens 923.47
Krascheninnikovia lanata 487.87
Sarcobatus vermiculatus 52.27
Suaeda nigra 34.85

TOTAL 1498.46
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Table 12:  Emery Mine Test Plots.  Living Cover and Frequency by Plant
Species (2018).
Topsoil Area Mean

Percent

Standard

Deviation

Percent

Frequency

SHRUBS

Atriplex canescens 2.83 7.38 16.67
Atriplex confertifolia 0.17 0.90 3.33
Gutierrezia sarothrae 0.17 0.90 3.33
Krascheninnikovia lanata 1.67 3.50 6.67

FORBS
Halogeton glomeratus 26.50 13.43 96.67

GRASSES
Elymus junceus 0.33 1.25 6.67

Table 13:  Emery Mine Test Plots. Total Cover and Composition (2018).

Topsoil Area

A.  TOTAL COVER Mean

Percent

Standard

Deviation
Understory 31.67 10.19
Litter 11.87 6.67
Bareground 46.00 15.35
Rock 10.47 9.90

B.  % COMPOSITION
Shrubs 16.73 25.45
Forbs 82.13 26.87
Grasses 1.14 4.34

Table 14:  Emery Mine Test Plots. Woody Species Density (2018).

Topsoil Area

SPECIES Number/Acre
Atriplex canescens 139.39
Krascheninnikovia lanata 644.69
Sarcobatus vermiculatus 34.85

TOTAL 818.93
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Table 15:  Emery Mine Test Plots.  Living Cover and Frequency by Plant
Species (2018).
Reverse Osmosis Pond Area Mean

Percent

Standard

Deviation

Percent

Frequency

SHRUBS

Atriplex canescens 0.83 2.27 13.33
Atriplex gardneri 0.33 1.80 3.33
Gutierrezia sarothrae 0.67 3.59 3.33
Krascheninnikovia lanata 0.67 2.49 6.67
Sarcobatus vermiculatus 1.33 3.14 16.67

FORBS
Halogeton glomeratus 31.17 11.16 96.67

GRASSES
Elymus junceus 1.17 4.41 6.67
Elymus smithii 0.17 0.90 3.33
Hilaria jamesii 0.17 0.90 3.33

Table 16:  Emery Mine Test Plots. Total Cover and
Composition (2018).
Reverse Osmosis Pond Area

A.  TOTAL COVER Mean

Percent

Standard

Deviation
Understory 36.50 9.41
Litter 12.17 4.22
Bareground 44.00 12.61
Rock 7.33 2.49

B.  % COMPOSITION
Shrubs 11.28 16.27
Forbs 85.89 16.23
Grasses 2.83 7.90

Table 17:  Emery Mine Test Plots. Woody Species Density (2018).

Reverse Osmosis Pond Area

SPECIES Number/Acre
Atriplex canescens 313.63
Atriplex gardneri 121.97
Gutierrezia sarothrae 52.27
Krascheninnikovia lanata 52.27
Sarcobatus vermiculatus 121.97
Tamarix chinensis 69.70

TOTAL 731.81
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Appendix B-5a 
 

Emery Refuse Pile Waste Rock/Shale Samples 



11/20/2018Date:

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

Your Environmental Monitoring Partner

Project: Refuse Pile Samples
CLIENT: Bronco Utah Operations, LLC

Lab Order: S1810339

CASE NARRATIVE

Report ID: S1810339001

Samples Mancos Shale and Sandstone Material were received on October 18, 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: Refuse Pile Samples

Bronco Utah Operations, LLC

Work Order: S1810339

Date Reported: 11/20/2018

Magnesium Potassium Sodium

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

pH Saturation PE PE PE PE

meq/L

Conductivity SAR Boron

ppm

Date Received: 10/18/2018

Soil Analysis Report

Selenium

ppm

Report ID: S1810339001

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

Your Environmental Monitoring Partner

P.O. Box 527
550 West Consol Mine Road

Emery, UT 84522

7.4 5.30 25.5 41.5 0.71 16.5Sandstone MaterialS1810339-001 2.85 0.54 <0.02

8.1 27.2 4.08 2.29 1.73 0.53 36.9Mancos ShaleS1810339-002 26.0 1.74 0.07

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, TOC=Total Organic Carbon

Page 1 of 2



Sample ID

Available Exchangeable

Project: Refuse Pile Samples

Bronco Utah Operations, LLC

Work Order: S1810339

Date Reported: 11/20/2018

Total Total

meq/100g meq/100g meq/100g % % %Lab ID

CEC Sodium ESP Carbon TOC Sulfur

%

Sodium

T.S.

AB

t/1000t

Neutral.

Potential

t/1000t

Date Received: 10/18/2018

Soil Analysis Report

T.S.

ABP

t/1000t

Report ID: S1810339001

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

Your Environmental Monitoring Partner

P.O. Box 527
550 West Consol Mine Road

Emery, UT 84522

1.6 1.3 0.78Sandstone MaterialS1810339-001 24.3 31.5 7.15

9.18 3.52 2.51 27.4 11.5 10.9 0.22Mancos ShaleS1810339-002 7.01 52.0 45.0

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, TOC=Total Organic Carbon

Page 2 of 2
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