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URS Corporation (URS) conducted vegetation monitoring, and soil and vegetation sampling 

between August and September 2014 for the Tailing Facility Demonstration Solar Facility and 

Alternative Cover Depth Project at the Chevron Mining Inc. Questa Mine (referred to as 

Chevron in this document) located in Questa, New Mexico (Figure 1).  The objective of the solar 

cover area sampling was to obtain soil and vegetation chemical data for use in the evaluation of 

the effectiveness of various cover depths for the protection of human health and the environment 

(CMI 2009).  Post-construction soil sampling was previously conducted in 2011, 2012, and 

2013(Year 0, 1 and 2 of monitoring, respectively); and post-construction vegetation monitoring 

and vegetation sampling began in 2013(Year 2 of monitoring). 

This report presents a summary of the August and September 2014 field activities, modifications 

from the sampling plan, tabulated results, appendices containing field documentation 

(photographs and field data sheets), data validation reports, and lab data packages.  

1.0 FIELD ACTIVITIES 

Field activities were conducted in general accordance with the Quality Assurance Project Plan 

(QAPP), Standard Operating Procedures (SOPs), and Sampling and Analysis Plan (SAP).  These 

documents were originally developed for this project during the initial baseline sampling event in 

2010 (URS 2010).  The QAPP and SAP were updated for the 2013 sampling event, and a new 

SOP (10.0) for Vegetation Monitoring was developed (URS 2014b, Appendix B).  The QAPP, 

SOPs and SAP were reviewed and updated for the 2014 sampling (URS 2014b).  A plan and 

maps of proposed sampling and monitoring locations were provided to Chevron prior to the start 

of field work.   

1.1 Soil and Vegetation Sampling 

Field activities for the solar cover area sampling events were conducted during August and 

September 2014.  Compared to previous sampling events the 2014 sampling event had an 

increased number of samples and a modified layout of the sample locations.  The changes were 

documented in a technical memorandum prepared by URS on August 19, 2014 (URS 2014a).  

Sampling in 2010, 2011, 2012 and 2013 involved collection of soil samples at nine locations in 

each cover area (including solar and non-solar), for a total of 27 soil samples.  Pre-construction 

vegetation samples were collected in 2010 and post-construction samples were collected in 2013 

at the same sampling locations.  Up to 27 aboveground grass, forb, and shrub samples were 

collected depending on availability.  Analysis of the 2013 data found that molybdenum 

concentrations were highly variable and the sample size did not provide sufficient power to 

determine whether observed differences in concentrations were real or the result of data 

variability.  Therefore, Chevron proposed to increase the sample size to 36 soil samples per 

cover area, and up to 36 grass, forb and shrub samples, as available, in each cover area for the 

sampling event in 2014.  In addition, Chevron proposed modifying the layout of sample locations 

by using a grid system to randomly locate sample locations in each cover type. 

Soil and vegetation samples were collected by a 7-person field team from September 9 to 12 and 

September 16 to 18.  Samples were collected from a total of 108 locations in the alternative 

cover depth project site (Figure 2).  Each cover area contained 36 randomly located sampling 
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locations.  Surface and sub-surface soil samples were collected at each of the 108 sample 

locations.  Samples of up to three plant life forms (grass, forb, and shrub) were also collected at 

each of the locations, as available.  Of the possible 324 vegetation samples 280 were collected; 

shrub samples were not available and could not be obtained at 42 of the 108 sample locations, 

and forbs could not be collected at 2 sample locations.  

1.2 Vegetation Monitoring 

Vegetation monitoring was conducted August 5 to 8, 2014 by a 5-person field team and from 

August 11 to 13, 2014 by a 3 to 4-person team.  Data were collected from 35 to 49 transects in 

each of the 6 areas, including the solar 1, 2, and 3-foot cover depth areas and the adjacent non-

solar 1, 2, and 3-foot cover depth areas.  The default number of transects (45) was decreased in 

two cover depth areas and increased in two other areas based on field calculation of data 

adequacy.  The number of transects was reduced to 41 in the 3-foot solar area and to 35 in the 

3-foot cover depth non-solar area and was increased to 49 in the 1-foot and 2-foot cover depth 

solar areas.  The 1- and 2-foot cover depth solar and non-solar areas had 45 transects.   

A photographic log is included as Appendix A.  Field data sheets for soil and vegetation samples 

are included as Appendix B.  Coordinates for the sample locations are provided in Appendix C, 

and details of vegetation monitoring in Appendix D.  Appendix E and F provide the data 

validation reports and laboratory data packages.   

2.0 MODIFICATIONS FROM SAMPLING PLAN 

Chevron requested two modifications during the September soil and vegetation sampling.  The 

modifications included: (1) adding copper to the lab analysis of vegetation samples, and 

(2) collecting an additional soil sample at depth of 6 to 8 inches at each sampling location. 

URS contacted the lab to request the addition of copper for vegetation sample analysis, and 

collected the 6 to 8 inch depth soil samples at each sample location.  

3.0 SAMPLING ACTIVITIES 

3.1 Soil Cover Sampling 

A utility locate variance was provided for the soil cover sampling at the solar and non-solar 

cover areas after a review of the as-builts and verification that Chevron Technology Ventures 

(operator of the solar facility) did not modify the design since the previous sampling event was 

conducted.  The utilities at the solar facility were placed at a minimum of 2 feet below ground 

surface per state regulations and in consideration of the soil cover sampling during construction 

of the solar facility in 2010. 

Sample locations are shown on Figure 2.  Sample locations for 2014 were identified using a 

5 meter square grid system overlaid on the solar and non-solar cover areas.  Grid cells falling 

within a cover area were selected as potential random sampling locations for that cover area.  

Unique identifiers were assigned to the grid cells within each cover area starting at "1" in the 

southwest and ascending by one left to right and north.  Lists of random numbers were generated 
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for each cover area using the random integer generator at www.random.org, using a minimum of 

"1" and a maximum matching the highest unique identifier for a cover area as a set within which 

to generate random numbers.  The random number lists were linked with the unique identifiers in 

each corresponding cover area to identify grid cells for random sampling.   

Additional alternative sample locations were selected to be used in the event an obstruction such 

as an electrical box or lysimeter sensor was found.  During sampling, the sample location 

CVR2-10 was moved to an alternative location (CVR2-ALT3) because the original was in the 

middle of a compacted informal road.  In addition, minor adjustments were made to some sample 

locations were made to avoid solar structures and electrical vaults.   

Sample center points were located and surveyed with a handheld Trimble Geo 7000.  The 

horizontal positions are reported in northing and easting coordinates to the nearest foot.  Survey 

coordinates are provided in Appendix C. 

Surface soil samples were collected consistent with project SOP No 1.0, Near Surface Soil 

Sampling (URS 2014b, Appendix B).  Subsurface soil samples were collected in general 

accordance with SOP No 7.0, Sub Surface Soil Sampling with a Hand Auger (URS 2014b, 

Appendix B).  Composite samples, consisting of 5 aliquots, were collected from an area of 

approximately 1-foot in diameter and depths of 0 to 3 and 6 to 8 inches below ground surface for 

surface and subsurface soil samples, respectively.  Samples were collected using a clean 

(i.e. decontaminated) steel pick (mason’s hammer) and stainless steel spoon or trowel.  

Subsurface sample depths were reached using a clean (i.e. decontaminated) shovel and rock bar 

to break apart hard soils.  Soil samples were sieved using a No. 10 sieve (2-millimeter [mm] 

mesh) into a stainless steel mixing bowl.  Material that was greater than 2 mm was discarded.  

The sample was homogenized using the quartering method and placed in laboratory provided 

sample jars.  The jars were labeled with the sample ID, sample collection time and date, required 

preservation, and requested analysis per SOP No 3.0, Sample Management (URS 2014b, 

Appendix B).  Samples were shipped in coolers on ice under chain of custody to TestAmerica.  

Soil sample descriptions were developed based on visual observations in the field.  Soil sample 

descriptions were recorded on field data sheets which are provided in Appendix B and 

summarized in Table 1.  Photographs of field activities are provided in Appendix A. 

3.2 Vegetation Sampling 

Vegetation samples were collected at the same locations as the soil samples.  At each location, a 

sample of a representative grass, forb, and shrub, as available, was collected.  Table 2 provides a 

list of species that were sampled.  Details of the sampling and the vegetation material are 

provided in Table 3.   

Grass samples were collected at each of the sample locations.  Forbs were collected at each 

location except for 2 of the 108 sample locations.  Shrub samples were collected at 66 of the 

108 locations because the distribution of shrubs was uneven, and shrubs were not present in 

many areas or were too few or too small to sample.  Vegetation samples were intended to include 

at least 5 individuals each and to be collected from a 2-meter radius around the sample location 

center point, but the SAP allowed for collection of samples from fewer individuals or from a 

radius of up to 5 meters if insufficient plants were available.  Table 4 provides a summary of 
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sampling radius and number of individual plants collected for each sample.  Grasses and forbs 

were collected from within 2 meters about two-thirds of the time, and at distances of 4 to 

5 meters only in about 1 in 7 or 8 samples.  Shrub samples were collected at about three-fifths of 

the sample location center points, and about three-fourths of the shrub samples were from 

distances of 4 to 5 meters from the sample location center point.  In addition, many of the shrub 

samples consisted of less than 5 individuals.   

Sampling was conducted near the end of the growing season and after the end of the summer 

monsoon season, and vegetation was well established.  Some plants appeared to be undergoing 

seasonal dieback or appeared to have poor moisture conditions.  Many of the first-year yellow 

rabbitbrush had powdery mildew on their foliage, but did not appear to be adversely affected by 

it.  Solar facility maintenance work occurred before and during the September sampling event.  

Some plants were observed to be damaged by vehicle traffic, trampling or mowing, as described 

in Table 3.  Vehicle and trampling damage was observed mostly on yellow sweetclover, white 

sagebrush, and shrubs.   

Western wheatgrass was the most commonly sampled grass species because it occurred in dense 

to sparse clusters that provided adequate material for sampling (scientific names for sample plant 

species are provided in Table 2).  Bluebunch wheatgrass, a bunch grass, was collected at 

locations where it was more common than western wheatgrass.  Indian ricegrass, another bunch 

grass, was sampled at some sites where it was common.  Arizona fescue was common but was 

avoided during sampling except where it was the only suitable grass species.  Because of its 

small size, it required more plants and clipping closer to the ground.  White sagebrush and 

yellow sweetclover were the most common forb species sampled.  Yellow sweetclover is an 

introduced biennial species, and relatively large individuals of both first year vegetative and 

second year flowering plants were encountered at most sample sites.  Most sweetclover samples 

included flowering/fruiting stems.  White sagebrush varied considerably in size and was irregular 

in occurrence, and was sampled where it was available in sufficient amounts.  Prickly Russian 

thistle was sampled at one location where other forbs were not available.  There was one sample 

each of white sweetclover and alfalfa.  The most commonly sampled shrubs were rubber 

rabbitbrush and winterfat.  Yellow rabbitbrush, generally a smaller species, was sampled at three 

sites where it was common.  

Most plants were clipped at approximately 1 inch aboveground, while samples were collected 

from larger forbs and shrubs by clipping to a mainstem.  No more than 50% of the aboveground 

growth was taken, and roots were not disturbed.  The samples were bagged and stored in coolers 

on ice until the vegetation could be washed.  Most samples required one washing, while hairy 

plants, including white sagebrush and winterfat, sometimes required two or more washings.  

Some grass samples with culms and forb samples with stiff stems had to be handled with care or 

clipped to a smaller size to reduce the potential for breaching the washing and sample bags.  

Washed samples were gently dried using paper towels before placing them in new and labeled 

Ziploc bags.  Samples were shipped in coolers on ice under chain of custody to TestAmerica.   

3.3 Vegetation Monitoring 

Prior to the field work, transect locations were randomly selected.  Due to the small size of the 

study areas, transects were oriented in an east-west direction so that they did not cross each 
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other.  The transect starting points were selected along lines two meters apart in a north-south 

direction within the non-solar area, and 5 meters apart in the solar area, with potential transect 

starting points spaced 1 meter apart along each line.  Transect starting points were selected using 

random numbers from www.random.org, using a two-stage process of first randomly selecting 

the line, and then the starting point along the line.  Transects that did not fit within the area or 

that overlapped with previously selected transects were discarded.  Potential transects were 

selected and numbered sequentially until 55 transects were selected in each area, 45 planned and 

10 alternate transects.  Several of the proposed transect locations were moved up to 1 meter in 

order to avoid features such as manholes, electrical boxes, solar panel support posts, utility poles, 

or informal roads.  The beginning and end points of each transect are provided in Appendix C. 

Vegetation composition and cover and shrub density data were collected along transects in the 

solar and non-solar portions of the 1, 2, and 3-foot cover areas.  The results are summarized in 

Tables 7, 8, and 9, and the full data set is provided in Appendix D.  Table 7 provides the mean 

and standard deviation for vegetation in five categories:  grasses, forbs, shrubs, total vegetation, 

and perennial cover.  Table 7 also provides mean number of species per transect, shrub density, 

number of transects completed in each area, and number of transects needed for data adequacy.  

Table 8 provides cover data and constancy by species and Table 9 provides shrub density by 

species.  Constancy is the proportion of transects in which a species was recorded.  Table 10 

provides a list of plant species observed.  Plant species were identified in the field using Allred 

and Ivey 2012 and other botanical references.  Tables 11 and 12 provide a summary comparison 

of monitoring results and plant composition identified in 2013 and 2014.   

Transects were 25 meters in length, with data collected at each half meter point for a total of 

50 points per transect.  Cover and species composition was recorded at each point along a 

transect by recording the first species encountered from the top.  At points without vegetation, 

other ground cover was recorded including litter, rock, bare ground, or other (electrical vault, 

lysimeters, or concrete in the solar areas).  Collection of accurate point data was facilitated by 

holding a thin pointer vertically from the tape to the vegetation or ground surface.  All data 

points were placed on the north side of the tape.  Shrub density data were collected in belt 

transects, 25 meters long and 0.3 meter wide adjacent and on the north side of each point-

intercept transect, by counting live shrubs (by species) rooted in the belt transects.  

Data were collected from 35 to 49 transects in each of the 6 areas.  The default number of 

transects (45) was reduced to 41 in the 3-foot solar area and to 35 in the 3-foot non-solar area.  It 

was increased to 49 in the 1-foot and 2-foot solar areas based on field calculation of data 

adequacy.  Three areas used sufficient transects to achieve the planned level of data adequacy, 

the 2-foot solar area was nearly adequate, and 1- and 2-foot non-solar areas did not achieve data 

adequacy.   

Similar to 2013 the southern half of the 1-foot non-solar area had a large number of transects 

with no recorded vegetation or very low cover.  Of transects recorded in this area 27% had no 

vegetation (Appendix D).  The 2-foot non-solar area had far fewer transects with no vegetation 

than in 2013.  The 1- and 2-foot non-solar areas also had lower vegetation cover and lower 

perennial plant cover than the other areas (Table 7), and lower shrub density except for the 1-foot 

solar area.  The 3-foot cover solar and non-solar areas and the 2-foot solar area had the highest 

vegetation cover, perennial plant cover, and number of species per transect (Table 7).   
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A total of 28 species were recorded in the vegetation cover and shrub density transects, the same 

as in 2013.  The most common species were Indian ricegrass, Arizona fescue, western 

wheatgrass, bluebunch wheatgrass, yellow sweetclover, and white sagebrush (Table 8).  Prickly 

Russian thistle was uncommon in 2014 after it was one of the most common species in 2013 

(Table 12).  Grasses had higher cover than forbs in the 2- and 3-foot solar areas and the 3-foot 

non-solar area, while grasses and forbs were about equally abundant in the other areas and shrubs 

made up less than 1% of the cover in all areas.  With the exception of white sagebrush and 

alfalfa, the forbs present were annuals and biennials that did not contribute to perennial plant 

cover.  The most common shrub species were winterfat and rubber rabbitbrush (Tables 8 and 9).  

Some additional species were observed in the alternative cover depth project site but not 

recorded on the transects (Table 10).  None of the species observed is considered to be a noxious 

weed in the State of New Mexico (New Mexico Department of Agriculture, 2012). 

Two types of disturbance were observed that may have affected the 2014 vegetation cover 

results.  Both of them are related to maintenance work at the solar facility.  Vegetation around 

the solar structures was mowed prior to the vegetation survey.  This affected approximately 13% 

of the transect points in the 3-foot solar area, 8% of the transect points in the 2-foot solar area, 

and 2% of the transect points in the 1-foot solar area (Appendix D).  While the mowed 

vegetation was observed to be recovering, the recorded cover was likely less than that present 

before mowing, especially for yellow sweet clover and vegetation in the 3-foot solar area.  

Informal roads have developed in some locations from repeated travel by maintenance vehicles.  

Approximately 2 to 4% of the transect points were recorded as being within informal roads, in 

each areas except for the 3-foot non-solar area (Appendix D).   

3.4 Laboratory Analysis/Results 

Soil and vegetation samples were submitted to the TestAmerica’s Burlington, Vermont 

laboratory for molybdenum, copper, and sulfate analysis per methods specified in the project-

specific QAPP.  Laboratory analytical data are summarized in Tables 5 and 6. 

Laboratory data were validated in accordance with the QAPP (URS 2014b).  Data validation 

summary reports are included as Appendix E.  Complete laboratory data packages are included 

as Appendix F. 

As part of the data validation, an overall assessment of the data was conducted for accuracy, 

representativeness, completeness, comparability and sensitivity.  With respect to accuracy, all 

reported LCS recoveries were within the laboratory acceptance limits which indicated acceptable 

accuracy was attained with respect to the analytical method.  Approximately 52% of the site-

specific MS recoveries were within the laboratory control limits of 80-120% used to evaluate 

recoveries from the sample matrix.  The QAPP does allow for the laboratory to use historical 

limits when evaluating MS recoveries.  However, the laboratory uses the LCS limits of 80-120% 

to evaluate the matrix spike recoveries.  The limits of 80-120%, while generally appropriate for 

an LCS, are considered to be tight for evaluating soil matrix spike recoveries due to the 

inhomogeneity of the samples and the potential for matrix interferences as discussed below.  

While sample results were qualified as estimated (J/UJ) based on MS recoveries, no results were 

qualified as unusable due to MS recovery failures. 
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As demonstrated by the site-specific quality control samples (e.g., matrix spike recoveries) 

matrix interferences are present in the samples which resulted in sample results being qualified 

as estimated (J/UJ) during data validation.  Matrix interferences can be the result of soil 

inhomogeneity as only a small sample amount (~2 gram) is used during digestion for the parent, 

duplicate, and matrix spike samples,  or high concentrations of non-target analytes that may 

cause interference during sample analysis (e.g., calcium, iron, yttrium).  The samples from the 

CMI Solar Cover Project contain naturally occurring Yttrium.  Yttrium is also used as the 

internal standard for ICP analysis and the sample results are corrected based upon the Yttrium 

response.  A suppression or elevation of the Yttrium line indicates a matrix effect caused by the 

sample.  It is assumed that if the Yttrium response goes up, the associated elements would also 

be high, thus the correction.  Since the Yttrium internal standard values are elevated due to 

naturally occurring yttrium, the sample results for associated elements are being corrected and 

therefore, reported at lower concentrations. 

Results qualified as estimated are considered usable for purposes of calculating completeness, 

and more importantly usable as qualified for project decisions.  No results were qualified as 

unusable during data validation.  For further details on data qualification, see individual reports 

and overall assessments provided in the data validation reports. 

4.0 REFERENCES 

Allred, Kelley W. and Robert DeWitt Ivey.  2012.  Flora Neomexicana III: An Illustrated 

Identification Manual.  Available at lulu.com.  

Buchanan Consultants, Ltd.  2010.  Questa Tailing Facility Interim Reclamation Plant 

Community Sampling Report, 2009.  Presented to Chevron Mining Inc., Questa Mine.  

April.   

Chevron Mining Inc.  2009.  Demonstration Solar Facility and Alternative Cover Depth Project 

for Chevron Questa Mine Tailing Facility.   

New Mexico Department of Agriculture.  (2012, January 23).  Noxious Weed Information.  

Retrieved from http://www.nmda.nmsu.edu/apr/noxious-weed-information 

URS.  2014a.  Proposed Modification to Soil and Vegetation Sampling at Demonstration Solar 

Facility and Cover Depth Project.  Technical Memorandum prepared for Chevron.   

URS.  2014b.  Chevron Mining Inc., Final Questa Mine Sampling Quality Assurance Project 

Plan, Revision 1.0.  Prepared for Chevron Mining Inc., Questa, New Mexico.  September.  

URS.  2010.  Questa Mine April/May 2010 Soil and Vegetation Sampling Event Demonstration 

Solar Facility and Alternative Cover Depth Project.  Prepared for Chevron Mining Inc., 

Questa, New Mexico.  July. 

USDA, NRCS.  2014.  The PLANTS Database (http://plants.usda.gov, 15 December 2014). 

National Plant Data Team, Greensboro, NC 27401-4901 USA. 

 

http://www.nmda.nmsu.edu/apr/noxious-weed-information


 Final 

 Year 3 Field Activities Report 

 August-September 2014 Soil and Vegetation Sampling Event 

 

     P a g e  | 8 

USDA, NRCS.  2014.  The PLANTS Database (http://plants.usda.gov, 15 December 2014). 

National Plant Data Team, Greensboro, NC 27401-4901 USA. 

 

http://plants.usda.gov/


Tables 



Table 1
DESCRIPTION OF SOIL SAMPLES COLLECTED AT EACH SAMPLE LOCATION 

CMI Questa Mine
Soil and Vegetaion Sampling Event

August-September 2014

Page 1 of 3

Soil Description

CVR1-1 GRAVEL and sand, dense, non-plastic, dry to damp, yellowish brown
CVR1-2 GRAVEL, some sand, dense, non-plastic, damp, yellowish brown
CVR1-3 GRAVEL, some sand, dense, non-plastic, dry, yellowish brown
CVR1-4 SAND, some gravel, dense, non-plastic, dry to damp, brown
CVR1-5 SAND and gravel, dense, non-plastic, dry, yellowish brown
CVR1-6 GRAVEL and sand, some clay, dense, low-plastic, dry to damp, brownish yellow

CVR1-7 GRAVEL, some sand, dense, non-plastic, dry to damp, yellowish brown, tailing at 3"-5" and 7"-8"

CVR1-8 SAND, some gravel, dense, non-plastic, dry, very pale brown
CVR1-9 SAND, some gravel, trace silt, dense, non-plastic, dry, light yellowish brown

CVR1-10 SAND, some gravel, trace silt, dense, non-plastic, dry, light yellowish brown, trace tailing at 6"-8"

CVR1-11 SAND, some gravel, dense, non-plastic, dry, yellowish brown
CVR1-12 SAND and gravel, dense, non-plastic, dry, light yellowish brown
CVR1-13 SAND, some gravel, dense, non-plastic, dry, light yellowish brown
CVR1-14 SAND and gravel, trace silt, dense, non-plastic, dry, light yellowish brown
CVR1-15 SAND, some gravel, dense, non-plastic, dry, very pale brown
CVR1-16 SAND, some gravel, trace silt, dense, non-plastic, dry, light yellowish brown, trace tailing
CVR1-17 SAND and gravel, dense, non-plastic, dry, very pale brown, trace tailing at 6"-8"
CVR1-18 SAND and gravel, dense, non-plastic, dry, very pale brown
CVR1-19 SAND, some gravel, trace silt, dense, non-plastic, dry, light yellowish brown
CVR1-20 SAND, some gravel, dense, non-plastic, dry, light yellowish brown
CVR1-21 SAND, some gravel, dense, non-plastic, dry, yellowish brown
CVR1-22 SAND, some gravel, trace silt, dense, non-plastic, dry, light yellowish brown
CVR1-23 SAND and gravel, trace silt, dense, non-plastic, dry, pale brown
CVR1-24 GRAVEL, some sand, trace silt, dense, non-plastic, dry, pale brown
CVR1-25 SAND, some gravel, trace silt, dense, non-plastic, dry, light yellowish brown
CVR1-26 SAND, some gravel, trace silt, dense, non-plastic, dry, light yellowish brown
CVR1-27 GRAVEL, some sand, trace silt, dense, non-plastic, dry to damp, light yellow brown
CVR1-28 SAND and gravel, trace silt, dense, non-plastic, dry, pale brown

CVR1-29 GRAVEL and sand, trace silt, dense, non-plastic, dry to damp, light yellowish brown, 20% tailing at 
6"-8"

CVR1-30 SAND and gravel, trace silt, dense, non-plastic, dry, light yellowish brown

CVR1-31 SAND and gravel, some silt, dense, non-plastic, dry to damp, pale brown, trace tailing at 0"-3", 100% 
tailing at 6"-8"

CVR1-32 GRAVEL, some sand, trace silt, dense, non-plastic, dry, pale brown, tailing at 6"-8"
CVR1-33 SAND and gravel, some silt, dense, non-plastic, dry, light yellowish brown, tailing at 6"-8"
CVR1-34 SAND, some silt and gravel, dense, non-plastic, dry, very pale brown
CVR1-35 SAND and gravel, some silt, dense, non-plastic, dry, light yellowish brown
CVR1-36 SAND and gravel, trace silt, dense, non-plastic, dry, yellowish brown, 50% tailing at 6"-8"
CVR2-1 GRAVEL and sand, dense, non-plastic, dry to damp, pale brown
CVR2-2 GRAVEL, some sand, dense, non-plastic, dry to damp, light yellowish brown
CVR2-3 GRAVEL and sand, dense, non-plastic, dry, light yellowish brown 
CVR2-4 SAND, some gravel, dense, non-plastic, dry, light yellowish brown
CVR2-5 SAND, some gravel, dense, non-plastic, dry to damp, yellowish to light yellowish brown 
CVR2-6 SAND, some gravel, trace silt, dense, non-plastic, dry, very pale brown
CVR2-7 SAND, some gravel, trace clay, dense, low-plastic, dry, very pale brown

Interim Cover Soil

1-foot Plot

Cover 
Depth Plot

Sample 
Location

2-foot Plot
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Soil Description

Interim Cover Soil

 

Cover 
Depth Plot

Sample 
Location

CVR2-8 SAND, some gravel, dense, non-plastic, dry, very pale brown
CVR2-9 SAND and gravel, dense, non-plastic, dry, very pale brown, 50% tailing at 5"-8"
CVR2-10 GRAVEL and sand, dense, non-plastic, dry, very pale brown
CVR2-11 SAND, some gravel, trace clay, dense, low-plastic, dry, light yellowish brown
CVR2-12 GRAVEL and sand, dense, non-plastic, dry, yellowish brown
CVR2-13 SAND, some gravel, dense, non-plastic, dry, very pale brown
CVR2-14 GRAVEL and sand, dense, non-plastic, dry, very pale brown
CVR2-15 SAND, some gravel, dense, non-plastic, dry, very pale brown
CVR2-16 SAND, some gravel, trace silt, dense, non-plastic, dry, very pale brown
CVR2-17 SAND, some gravel, dense, non-plastic, dry, very pale brown
CVR2-18 SAND, some gravel, trace clay, dense, low-plastic, moist, brownish yellow
CVR2-19 CLAY, some gravel, trace sand, dense, low-plastic, moist to dry, yellowish brown 
CVR2-20 SILT and sand, some gravel, trace clay, dense, low-plastic, damp to moist, brownish yellow
CVR2-21 CLAY, some gravel, trace sand, dense, low-plastic, moist, very pale brown
CVR2-22 SILT, some gravel, trace sand, dense, low-plastic, damp, brownish yellow
CVR2-23 SAND, some gravel trace clay, dense, low-plastic, moist, yellowish brown
CVR2-24 SAND and gravel, trace clay, dense, low-plastic, moist, light yellowish brown
CVR2-25 SAND, trace gravel, trace clay, dense, low-plastic, moist, yellowish brown
CVR2-26 SAND, some gravel and clay, dense, low-plastic, moist, yellowish brown
CVR2-27 SAND, some gravel, trace silt, dense, non-plastic, moist to dry, dark yellowish brown
CVR2-28 SAND and gravel, trace silt, dense, non-plastic, moist, brownish yellow
CVR2-29 SAND, some gravel, trace silt, dense, non-plastic, moist to dry, brownish yellow, tailing at 6"-8"
CVR2-30 GRAVEL, some sand, trace clay, dense, low-plastic, moist, yellowish brown, tailing at 4"-8"
CVR2-31 GRAVEL and sand, some clay, dense, low-plastic, moist, yellowish brown, tailing at 7"
CVR2-32 GRAVEL and sand, dense, non-plastic, moist, dark yellowish brown
CVR2-33 SAND, some gravel, trace silt, dense, non-plastic, moist, yellowish brown
CVR2-34 SAND, some gravel, dense, non-plastic, moist, yellowish brown
CVR2-35 GRAVEL and silt, some sand, dense, non-plastic, damp, yellowish brown
CVR2-36 GRAVEL and silt, some sand, dense, non-plastic, damp, yellowish brown, trace tailing at 0-8"
CVR3-1 SAND, some gravel, dense, non-plastic, dry, light yellowish brown
CVR3-2 SAND, some gravel, trace silt, dense, non-plastic, dry, brownish yellow
CVR3-3 SAND and gravel, trace clay, dense, low-plastic, dry, light yellowish brown, caliche
CVR3-4 SAND, some gravel, trace clay, dense, low-plastic, dry, brownish yellow
CVR3-5 SILT and gravel, trace sand, dense, non-plastic, dry, light yellowish brown
CVR3-6 SAND, some gravel, trace silt, dense, non-plastic, dry, very pale brown
CVR3-7 SAND, some gravel and silt, dense, non-plastic, dry, light yellowish brown 
CVR3-8 SAND and gravel, dense, non-plastic, dry, light yellowish brown
CVR3-9 SILT, some sand and gravel, dense, non-plastic, dry, pale brown
CVR3-10 SAND, some gravel, trace silt, dense, non-plastic, dry, light yellowish brown
CVR3-11 SAND, some gravel and clay, dense, low-plastic, dry, yellowish brown
CVR3-12 SAND and gravel, some silt, dense, non-plastic, dry, light yellowish brown
CVR3-13 SILT, some gravel and sand, dense, non-plastic, dry, very pale brown
CVR3-14 SILT and gravel, trace sand, dense, non-plastic, dry, very pale brown
CVR3-15 SAND, some gravel, trace silt, dense, non-plastic, dry, brownish yellow, trace tailing 6-8"
CVR3-16 SAND, some gravel, trace silt and clay, dense, low-plastic, dry to damp, brownish yellow
CVR3-17 SAND, some gravel, dense, non-plastic, dry, yellowish brown
CVR3-18 SAND, some silt and gravel, trace clay, dense, low-plastic, dry, light yellowish brown

2-foot Plot

3-foot Plot
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CVR3-19 SAND, some gravel, trace silt and clay, dense, low-plastic, dry, light yellowish brown
CVR3-20 SAND, some gravel, trace silt, dense, non-plastic, damp, yellowish brown
CVR3-21 SAND, some gravel, dense, non-plastic, dry, light yellowish brown
CVR3-22 SAND, some gravel, dense, non-plastic, dry, light yellowish brown, tailing at 3"-5"
CVR3-23 SAND, some gravel, trace silt, dense, non-plastic, dry to damp, yellowish brown
CVR3-24 SAND, some silt and gravel, dense, non-plastic, damp, yellowish brown
CVR3-25 SAND and gravel, dense, non-plastic, dry, light yellowish brown
CVR3-26 GRAVEL and silt, some sand, dense, non-plastic, damp, yellowish brown
CVR3-27 SAND, some gravel, dense, non-plastic, dry, yellowish brown
CVR3-28 SAND, some gravel, trace silt, dense, non-plastic, dry, yellowish brown
CVR3-29 SILT, some gravel and sand, trace clay, dense, low-plastic, dry, brownish yellow
CVR3-30 SILT some gravel, trace sand and clay, dense, low-plastic, dry, light yellowish brown
CVR3-31 SAND and gravel, trace silt, dense, non-plastic, damp, yellowish brown, tailing at 6"-8"
CVR3-32 GRAVEL and silt, trace sand, dense, non-plastic, damp, brownish yellow
CVR3-33 SAND, some gravel, trace silt, dense, non-plastic, damp, brownish yellow
CVR3-34 SAND and gravel, trace silt and clay, dense, low-plastic, damp to moist, yellowish brown
CVR3-35 SAND and gravel, trace silt and clay, dense, low-plastic, damp, dark yellowish brown
CVR3-36 GRAVEL and sand, trace silt and clay, dense, low-plastic, dry, brownish yellow

Notes"
" = Inches
% = Percent 

3-foot Plot
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Cover 1 1 Cover 2 2 Cover 3 3

Western wheatgrass Pascopyrum smithii Native perennial 15 23 25 63
Bluebunch wheatgrass Pseudoroegneria spicata Native perennial 8 9 9 26
Indian ricegrass Achnatherum hymenoides Native perennial 6 3 2 11
Arizona fescue Festuca arizonica Native perennial 7 1 0 8

36 36 36 108

White sagebrush Artemisia ludoviciana Native perennial 2 9 15 26
Yellow sweetclover Melilotus officinalis Introduced biennial 33 24 20 77
White sweetclover Melilotus alba Introduced biennial 0 0 1 1
Alfalfa Medicago sativa Introduced perennial 0 1 0 1
Prickly Russian thistle Salsola tragus Introduced annual 0 1 0 1

35 35 36 106
1 1 0 2

Rubber rabbitbrush Ericameria nauseosa Native 8 10 16 34
Winterfat Ceratoides lanata Native 4 7 18 29
Yellow rabbitbrush Chrysothamnus nauseosus Native 0 2 1 3

12 19 35 66
24 17 1 42

Notes:
1 Cover 1 = 1 foot soil cover area
2 Cover 2 = 2 foot soil cover area
3 Cover 3 = 3 foot soil  cover area

Total number of shrub samples
No shrub sample

Common Name Plant type
Sample Location Total 

SamplesScientific Name

Total number of grass samples

Shrubs

Grasses

Forbs

Total number of forb samples
No forb sample
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Radius of 
Sampling 

From Point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height Description

CVR1-1 Western wheatgrass 6 4 meters 12 - 18 inches 1 inch aboveground 5 plants vegetative, one senescing.
CVR1-2 Indian ricegrass 6 4 meters 6 - 12 inches 1 inch aboveground 2 plants vegetative, 4 in fruit. 
CVR1-3 Western wheatgrass 5 5 meters 15 inches 1 inch aboveground All plants in fruit.
CVR1-4 Bluebunch wheatgrass 5 5 meters 6 inches 1 inch aboveground 4 plants vegetative, one in fruit.  
CVR1-5 Arizona fescue 5 1 meter 3 - 12 inches 1 inch aboveground All plants senescing.  
CVR1-6 Indian ricegrass 5 2 meters 18 inches 1 inch aboveground All plants in fruit.  
CVR1-7 Indian ricegrass 5 3 meters 8 inches 1 inch aboveground 2 plants vegetative, 3 plants senescing.  
CVR1-8 Arizona fescue 9 3 meters 3 - 10 inches 1 inch aboveground All plants in fruit.
CVR1-9 Bluebunch wheatgrass 6 3 meters 12 inches 1 inch aboveground All plants in fruit.  Some dust on plants.  
CVR1-10 Arizona fescue 7 1.5 meters 12 inches 1 inch aboveground All plants in fruit.
CVR1-11 Western wheatgrass 7 2.5 meters 12 - 15 inches 1 inch aboveground 5 plants vegetative, 2 in fruit.
CVR1-12 Indian ricegrass 6 2.5 meters 8 inches 1 inch aboveground 5 plants vegetative, 1 in fruit.
CVR1-13 Western wheatgrass 10 3 meters 8 - 18 inches 1 inch aboveground 6 plants vegetative, 4 in fruit.

CVR1-14 Arizona fescue 10 3 meters 6 inches 0.5 inch above 
ground All plants in fruit. 

CVR1-15 Western wheatgrass 6 2.5 meters 8 inches 1 inch aboveground 5 plants vegetative, 1 in fruit.   
CVR1-16 Bluebunch wheatgrass 5 2 meters 8 inches 1 inch aboveground All plants vegetative.  Some dust.  

CVR1-17 Western wheatgrass 5 3 meters 12 inches 1 inch aboveground 3 plants vegetative, 2 in flower.  3 plants in 
large ant hill.

CVR1-18 Western wheatgrass 6 3 meters 12 inches 1 inch aboveground 4 plants vegetative, 2 in fruit. 
CVR1-19 Western wheatgrass 6 1 meter 8 inches 1 inch aboveground All plants vegetative

CVR1-20 Bluebunch wheatgrass 5 2 meters 12-18 inches 1 inch aboveground 3 plants vegetative, 2 in fruit.  Some visible 
dust on one plant.

CVR1-21 Bluebunch wheatgrass 6 3 meters 6 - 24  inches 1 inch aboveground 4 plants vegetative, 2 in fruit. 
CVR1-22 Western wheatgrass 10 4 meters 6 inches 1 inch aboveground All plants vegetative.

CVR1-23 Indian ricegrass 4 2 meters 18 inches 1 inch aboveground All plants in fruit.  Plants are within a large 
ant mount.

CVR1-24 Western wheatgrass 7 2 meters 18 - 24 inches 1 inch aboveground 3 plants vegetative, 4 plants in fruit.
CVR1-25 Arizona fescue 10 3 meters 8 inches 1 inch aboveground 4 plants vegetative, 6 plants in fruit.

CVR1-26 Western wheatgrass 5 2 meters 18 inches 2 inches 
aboveground All plants vegetative

CVR1-27 Western wheatgrass 7 2 meters 8 - 12 inches 1 inch aboveground 6 plants vegetative, 1 in fruit. 
CVR1-28 Bluebunch wheatgrass 5 2 meters 6 inches 1 inch aboveground 3 plants vegetative, 1 in fruit, 1 senescing

CVR1-29 Bluebunch wheatgrass 6 2 meters 8 inches 0.5 inches 
aboveground

5 plants vegetative, 1 in fruit.  Visible dust on 
some plants. 

CVR1-30 Arizona fescue 9 2 meters 5 inches 0.5 inches 
aboveground 4 plants vegetative, 5 in fruit

CVR1-31 Arizona fescue 9 2.5 meters 2 - 8 inches 0.5 inches 
aboveground 4 plants vegetative, 5 in fruit

CVR1-32 Western wheatgrass 5 2 meters 12 - 18 inches 1 inch aboveground All plants in fruit.

CVR1-33 Bluebunch wheatgrass 5 2.5 meters 7 - 10 inches 1 inch aboveground All plants vegetative.  Dust Visible on most 
samples.

CVR1-34 Western wheatgrass 5 2 meters 10 - 15 inches 1 inch aboveground 4 plants vegetative, one in fruit.  
CRV1-35 Indian ricegrass 7 3 meters Not recorded 1 inch aboveground 2 plants vegetative, 5 in fruit
CVR1-36 Western wheatgrass 5 2.5 meters 10 inches 1 inch aboveground 4 plants vegetative, one flowering/fruiting.

CVR2-1 Indian ricegrass 6 5 meters 8 inches 1 inch aboveground 2 plants vegetative, 4 in fruit

CVR2-2 Bluebunch wheatgrass 5 5 meters 12 inches 1 inch aboveground All plants flowering/fruiting, between 4 to 5 
meters from center point.  

CVR2-3 Arizona fescue 13 4 meters
3 inches for 

leaves, 8 inches 
with culms

0.5 inch 
aboveground All plants flowering/fruiting. 

CVR2-4 Bluebunch wheatgrass 6 2 meters 12 inches 1 inch aboveground 3  plants vegetative, 3 in fruit.
CVR2-5 Indian ricegrass 12 5 meters 6-8 inches 1 inch aboveground 4 plants vegetative, 8 plants in fruit.

CVR2-6 Western wheatgrass 7 2 meters 18 inches 1 inch aboveground All in fruit.  Very dry area, plants dusty, in 
area of two roads.

CVR2-7 Western wheatgrass 7 2.5 meters 18 inches 1 inch aboveground All plants in fruit.   

CVR2-8 Western wheatgrass 6 1 meter
12 inches, 

culms to 18 
inches

1 inch aboveground 1 plant vegetative, 5 in fruit.  

CVR2-9 Bluebunch wheatgrass 7 5 meters 6 inches 1 inch aboveground
4 plants vegetative, 3 in fruit.  More dead 
grass in clumps than typical.  One plant 
mowed. 

CVR2-10 Western wheatgrass 5 1.5 meters 10 inches 1 inch aboveground 4 plants vegetative, 1 in flower.  1 plant run-
over. 

CVR2-11 Bluebunch wheatgrass 5 2 meters 8 inches 1 inch aboveground All plants in fruit.  
CVR2-12 Western wheatgrass 7 2 meters 15 inches 1 inch aboveground All plants in fruit.  Strong plants. 

CVR2-13 Western wheatgrass 5 2 meters 8 inches 1 inch aboveground 4 plants vegetative, 1 in fruit.  One plant run 
over but in good condition.

CVR2-14 Western wheatgrass 5 1 meter 10 inches 1 inch aboveground 3 plants vegetative, 2 in fruit. 

CVR2-15 Western wheatgrass 7 2 meters 8 inches 1 inch aboveground 2 plants vegetative, 5 in fruit.  3 run over but 
little damage.

CVR2-16 Western wheatgrass 5 1 meter 1 foot 1 inch aboveground 3 plants vegetative, 2 in fruit.  Other plants 
not sampled were run over.  

CVR2-17 Western wheatgrass 5 2 meters 6 inches 1 inch aboveground All vegetative.  2 run over.  
CVR2-18 Bluebunch wheatgrass 6 2 meters 7 inches 1 inch aboveground 5 vegetative, 1 in fruit.  

Species
Number of 
Individuals 
Sampled

Aboveground Sample

Grasses- 1 Foot Soil Cover

Grasses - 2 Foot Soil Cover

Sample 
Location
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CVR2-19 Western wheatgrass 5 2 meters
foliage to 14 

inches, culms to 
2 feet

1 inch aboveground All plants in fruit.  Tire track crosses one 
plant but no obvious damage.  

CVR2-20 Bluebunch wheatgrass 5 1 meter 15 inches 1 inch aboveground All plants in fruit.  Robust plants.  

CVR2-21 Western wheatgrass 6 2 meters 8 inches 1 inch aboveground 3 plants vegetative, 3 in fruit.  One plant run 
over.

CVR2-22 Western wheatgrass 5 2 meters 8 inches 1 inch aboveground 1 plant vegetative, four in fruit.  One run 
over.  

CVR2-23 Western wheatgrass 5 3 meters
10 inches for 
foliage, culms 

taller
1 inch aboveground 2 plants vegetative, 3 plants in fruit.  

CVR2-24 Western wheatgrass 5 2 meters 8 inches 1 inch aboveground Four plants vegetative, one in fruit.  One 
plant run over.  

CVR2-25 Western wheatgrass 5 1 meter
12 inches 

foliage, culms to 
18 inches

1 inch aboveground All plants in fruit.  

CVR2-26 Western wheatgrass 8 5 meters 3 - 5 inches 1 inch aboveground 7 plants vegetative, 1 in fruit.  3 plants 
mowed near solar structure.

CVR2-27 Bluebunch wheatgrass 8 2 meters 8 inch foliage, 
15 inch culms 1 inch aboveground 1 plant vegetative, 7 in fruit.  

CVR2-28 Bluebunch wheatgrass 6 2 meters 1 foot 1 inch aboveground 1 plant vegetative, 5 in fruit.  

CVR2-29 Bluebunch wheatgrass 9 3 meters 8 inches 1 inch aboveground 2 plants vegetative, 7 in fruit.  One plant 
mowed.  

CVR2-30 Western wheatgrass 6 5 meters 6 inches 1 inch aboveground 4 plants vegetative, 2 in fruit.  1 plant 
mowed.  

CVR2-31 Western wheatgrass 8 3.5 meters 10 inches 1 inch aboveground 6 plants vegetative, 2 in fruit.  

CVR2-32 Western wheatgrass 5 5 meters 12 inches 1 inch aboveground
3 plants vegetative, 2 plants in fruit.  Two 
look run-over.  All plants 4 to 5 meters from 
centerpoint.

CVR2-33 Western wheatgrass 8 3 meters 5 inches 1 inch aboveground 6 plants vegetative, 2 in fruit.  Two look run 
over.

CVR2-34 Western wheatgrass 10 5 meters 6 inches 1 inch aboveground All plants vegetative.  Barren site, all plants 4 
to 5 meters from center.

CVR2-35 Western wheatgrass 5 3.5 meters
8 inches foliage, 
15 inches with 

culms
1 inch aboveground 1 plant vegetative, 4 flowering/fruiting.  

CVR2-36 Indian ricegrass 5 4 meters 10 inches 1 inch aboveground All in fruit and healthy.  

CVR3-1 Western wheatgrass 5 1 meter 14 inches 1 inch aboveground 1 plants vegetative, 4 in fruit.  A little 
yellowing on leaves

CVR3-2 Indian ricegrass 5 1 meter 12 inches 1 inch aboveground All plants in fruit.

CVR3-3 Western wheatgrass 5 1 meter 12 inches 1 inch aboveground All plants in fruit.  2 have black spots on 
foliage.

CVR3-4 Western wheatgrass 5 1 meter 18 inches 1 inch aboveground All plants in fruit.  
CVR3-5 Bluebunch wheatgrass 7 1 meter 16 inches 1 inch aboveground 3 plants vegetative, 4 in fruit.
CVR3-6 Western wheatgrass 8 1.5 meters 18 inches 1 inch aboveground All plants in fruit.  

CVR3-7 Western wheatgrass 5 2 meters 12 inches 1 inch aboveground 1 plant vegetative, 4 plants in fruit.  4 plants 
slightly damaged by being run over.

CVR3-8 Western wheatgrass 5 1 meter 16 inches 1 inch aboveground
1 vegetative, 4 flowering/fruiting.  All have 
discolored, senescing leaves.  3 run over but 
light damage.  

CVR3-9 Western wheatgrass 6 1 meter 12 inches 1 inch aboveground 4 plants vegetative, 2 in fruit.  1/2 of plants 
have spotting and discoloration on leaves.

CVR3-10 Bluebunch wheatgrass 10 1.5 meters
8 inches (4 at 15 

inches, 6 at 4 
inches)

1 inch aboveground
6 plants vegetative, 4 plants in fruit.  Some 
had lots of standing dead in clumps.  All 
plants dirty in bottom 2 inches.  

CVR3-11 Western wheatgrass 5 1 meter 16 inches 1 inch aboveground 2 plants vegetative, 3 in fruit.  About 10% 
discoloration on leaves.

CVR3-12 Western wheatgrass 6 1.5 meters 14 inches 1 inch aboveground 3 plants vegetative, 3 in fruit.  
CVR3-13 Indian ricegrass 7 1.5 meters 14 inches 1 inch aboveground All plants in fruit.  

CVR3-14 Bluebunch wheatgrass 8 1.5 meters 8 inches 1 inch aboveground
6 plants vegetative, 2 in fruit.   Vegetative 
plants 4 inches tall, flowering plants 14 
inches.

CVR3-15 Bluebunch wheatgrass 6 1 meter 3 at 14 inches, 3 
at 7 inches 1 inch aboveground 3 plants vegetative, 3 in fruit.  

CVR3-16 Western wheatgrass 5 1 meter 14 inches 1 inch aboveground

All plants in fruit.  All had spots and 
discoloration on leaves. Black spots on 
about 10% of foliage.   All plants dusty at 
base.  

CVR3-17 Western wheatgrass 8 2 meters 12 inches 1 inch aboveground 3 plants vegetative, 5 in fruit.  Some 
discoloration on foliage.

CVR3-18 Western wheatgrass 6 2 meters 16 inches 1 inch aboveground All plants in fruit.  
CVR3-19 Bluebunch wheatgrass 7 1.5 meters 14 inches 1 inch aboveground All plants in fruit.
CVR3-20 Western wheatgrass 5 1.5 meters 20 inches 1 inch aboveground All plants in fruit.  

CVR3-21 Western wheatgrass 5 1.5 meters 18 inches 1 inch aboveground
All plants in fruit.  Two plants have spotting 
and discoloration on some leaves, about 
20% of foliage.

Grasses - 3 Foot Soil Cover
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CVR3-22 Bluebunch wheatgrass 5 2 meters 16 inches 1 inch aboveground 1 plant vegetative, 4 in fruit.  

CVR3-23 Western wheatgrass 5 1.5 meters 12 inches 1 inch aboveground

2 plants vegetative, 3 in fruit. Some spotting 
and discoloration, two plants have about 
10% of foliage with black spots.  About half 
of plants have hydromulch on them.

CVR3-24 Western wheatgrass 5 1 meter 12 inches 1 inch aboveground 2 plants vegetative, 3 in fruit.  About 10% 
yellowing on leaves.

CVR3-25 Western wheatgrass 5 1 meter 16 inches 1 inch aboveground All plants in fruit.  Two have spotting and 
discoloration on leaves.

CVR3-26 Western wheatgrass 5 2 meters 24 inches 1 inch aboveground All plants in fruit.  A little dusty. 
CRR3-27 Western wheatgrass 6 3 meters 12 inches 1 inch aboveground 3 plants vegetative, 3 in fruit.   

CVR3-28 Western wheatgrass 6 2 meters 15 inches 1 inch aboveground All plants in fruit.  One has rusty spots, one is 
dirty.

CVR3-29 Western wheatgrass 6 2 meters 12 inches 1 inch aboveground 1 plant vegetative, 5 in fruit.  Two plants dirty.  

CVR3-30 Bluebunch wheatgrass 7 3 meters 7 inches (culms 
to 1 foot) 1 inch aboveground 3 plants vegetative, 4 flowering/fruiting.  All a 

little dusty. 
CVR3-31 Western wheatgrass 6 2.5 meters 10 inches 1 inch from ground 2 plants vegetative, 4 in fruit.

CVR3-32 Bluebunch wheatgrass 6 2 meters 10 inches
2 inches above 

ground to avoid dead 
material at based.

All plants flowering/fruiting.  Most plants at 
this location have more standing dead 
material than typical for this species.  

CVR3-33 Western wheatgrass 5 2 meters 18 inches 1 inch aboveground All plants flowering/fruiting. 

CVR3-34 Western wheatgrass 5 2 meters 10 inches 1 inch aboveground
1 plant vegetative, 4 in fruit.  1 plant has 
chlorosis as well as rusting on leaves. 1 plant 
dirty towards bottom.  

CVR3-35 Bluebunch wheatgrass 9 4 meters 15 inches with 
culms 1 inch aboveground

4 plants vegetative, 5 in fruit.  Sampling 
radius increased from 3 meters to 4 meters 
to get enough plant material for duplicate. 

CVR3-36 Western wheatgrass 5 1 meter Not recorded 1 inch aboveground 1 plant vegetative, 4 in fruit. 1 plant has 25% 
purple splotches on foliage.

CVR1-1 No forb sample - - - - -

CVR1-2 Yellow sweetclover 4 3 meters 1 inch 0.5 inch from ground All plants vegetative (first year).  Powdery 
mildew on all plants.

CVR1-3 Yellow sweetclover 5 4 meters 1 inch to 2 feet 1 inch from ground 
or mainstem

2 plants vegetative, 3 flowering/fruiting.  
Powdery mildew on  vegetative plant.  
Flowering plants had dry foliage.  

CVR1-4 Yellow sweetclover 3 3 meters 1 inch 0.5 inch above 
ground

All vegetative (first year).  Powdery mildew 
on most of the leaves.  

CVR1-5 Yellow sweetclover 6 3 meters 2 - 3 feet 1 inch from 
mainstem All plants flowering/fruiting. 

CVR1-6 Yellow sweetclover 5 2.5 meters 9 inches (range 
1 inch to 3 feet)

1 inch from ground 
or mainstem

4 plants vegetative and low growing, 1 
flowering/fruiting and about 3 feet tall.  
Powdery mildew on one vegetative plant.  

CVR1-7 Yellow sweetclover 5 2 meters 1 inch to 2 feet 1 inch from ground 
or mainstem

3 plants vegetative, 2 flowering/fruiting.  
Plants look dry.  

CVR1-8 Yellow sweetclover 5 2 meters 3 feet 1 inch from 
mainstem All plants flowering/fruiting.  

CVR1-9 Yellow sweetclover 5 2 meters 1 inch to 18 
inches

1 inch from ground 
or mainstem 1 plant vegetative, 4 plants flowering/fruiting.

CVR1-10 Yellow sweetclover 5 1.5 meters 1 - 12 inches 1 inch from ground 
or mainstem

3 plants vegetative (first year), 2 plants 
flowering fruiting.  Powdery mildew on one 
plant.  One flowering plant in poor shape with 
thin, dry stems.  

CVR1-11 Yellow sweetclover 5 2 meters 3 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-12 Yellow sweetclover 6 1 meter 1 to 3 inches 0.5 inch from ground All plants vegetative.  First year plants.  
Powdery mildew.  

CVR1-13 Yellow sweetclover 5 1 meter 1 inch to 18 
inches

1 inch from ground 
or mainstem

3 plants vegetative, 2 plants 
flowering/fruiting.  Powdery mildew on two of 
the young (vegetative) plants

CVR1-14 Yellow sweetclover 5 1 meter 12 - 18 inches 1 inch from 
mainstem All plants flowering/fruiting/

CVR1-15 Yellow sweetclover 5 2 meters 8 - 24 inches 1 inch from 
mainstem All plants flowering/fruiting.

CVR1-16 Yellow sweetclover 5 2 meters 2 - 3 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-17 Yellow sweetclover 5 2 meters 2 inches to 2 
feet

1 inch from ground 
or mainstem

2 plants vegetative and prostrate, 3 
flowering/fruiting.  2 young plants have 
extensive powdery mildew.

CVR1-18 Yellow sweetclover 5 2 meters 12 - 18 inches 1 inch from 
mainstem

All plants flowering/fruiting.  Very dry, thin 
stems. 

CVR1-19 Yellow sweetclover 5 2 meters 12 - 18 inches 1 inch from 
mainstem

All plants flowering/fruiting.  Powdery mildew 
on leaves of one plant.  

CVR1-20 Yellow sweetclover 5 2 meters 1 - 2.5 feet 1 inch from 
mainstem All plants flowering/fruiting

Forbs - 1 Foot Soil Cover
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CVR1-21 Yellow sweetclover 5 1 meter 3 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-22 Yellow sweetclover 5 1 meter 2 feet 1 inch from 
mainstem

All plants flowering/fruiting.  Broken stems on 
one plant.

CVR1-23 Yellow sweetclover 5 2 meters 1 - 24  inches 1 inch from 
mainstem or ground

2 plants vegetative, 3 plants 
flowering/fruiting.

CVR1-24 Yellow sweetclover 5 1 meter 3 feet 1 inch from 
mainstem All plants flowering/fruiting.

CVR1-25 Yellow sweetclover 5 2 meters 18 inches 1 inch from 
mainstem All plants vegetative. 

CVR1-26 Yellow sweetclover 5 1 meter 2 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-27 Yellow sweetclover 5 1.5 meters 1 - 3 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-28 Yellow sweetclover 5 2 meters 2 - 3 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-29 Yellow sweetclover 5 2 meters 2 - 3 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-30 White sagebrush 5 2 meters 3 - 18 inches 3 inches 
aboveground

4 plants vegetative, 1 flowering.  Bent and 
broken stems present.

CVR1-31 Yellow sweetclover 5 2.5 meters 2 - 3 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-32 Yellow sweetclover 5 2 meters 2 inches 1 inch aboveground All plants vegetative (first year)

CVR1-33 Yellow sweetclover 5 2.5 meters 1 - 2 feet 1 inch from 
mainstem All plants flowering/fruiting

CVR1-34 Yellow sweetclover 5 2 meters 2 inches 1 inch aboveground All plants vegetative.  Powdery mildew 
present on most.

CVR1-35 Yellow sweetclover 5 2 meters 10 inches 1 inch from 
mainstem

2 vegetative and prostrate, 3 
flowering/fruiting and 15 inches tall.  Some 
insect damage.

CVR1-36 White sagebrush 5 2 meters 9 inches 1-2 inches 
aboveground

2 flower/fruiting, 3 vegetative.  Some broken 
stems. 

CVR2-1 Alfalfa 5 3 meters
12 inches (3 at 

18 inches, 2 at 1-
2 inches)

ends of stems at 
various heights

2 vegetative, 1- 2 inches tall; 3 
flowering/fruiting, with plants 18 inches high 
and 36 inches diameter.  One plant has 
powdery mildew. 

CVR2-2 Yellow sweetclover 5 5 meters 18 inches 1 inch from 
mainstem

All flowering/fruiting.  One weak, seemed to 
be dying back.  

CVR2-3 Yellow sweetclover 5 3 meters 12 inches 0.5 - 1 inch from 
mainstem or ground

2 plants vegetative and 1 inch tall, 3 plants 
flowering/fruiting and about 24 inches tall.  
One plant with dry stems, another with dead 
stems.

CVR2-4 Yellow sweetclover 5 2  meters 1 - 3 feet 1 inch from 
mainstem All plants flowering/fruiting.  

CVR2-5 No forb sample - - - - -

CVR2-6 Yellow sweetclover 5 3 meters 2 - 3 feet 1 inch from 
mainstem

All plants flowering/fruiting.  Dry stems on 
one.  

CVR2-7 Yellow sweetclover 6 3 meters 18 inches 1 inch from 
mainstem

1 plants vegetative and 1 inch tall, 5 
flowering/fruiting.

CVR2-8 Yellow sweetclover 5 1 meter Not recorded 1 inch aboveground Not recorded

CVR2-9 Yellow sweetclover 5 1 meter 1 foot 1 inch from 
mainstem or ground

All flowering/fruiting.  3 mowed and now 
regrowing to about 6 inches.  One dirty.  

CVR2-10 Yellow sweetclover 5 2 meters 18 inches 1 inch from 
mainstem.

1 plant vegetative, 4 flowering/fruiting.  One 
has some trampling damage, a second one 
some insect damage.

CVR2-11 Yellow sweetclover 5 1 meter 15 inches 1 inch from 
mainstem

2 plants vegetative, 3 flowering/fruiting.  
Powdery mildew on first-year plants.  

CVR2-12 White sagebrush 5 5 meters 8 inches 1 inch aboveground 3 plants vegetative, 2 in flower.  All plants on 
perimeter of 5 meter circle.  

CVR2-13 Yellow sweetclover 5 2 meters 1 foot, large 
ones to 2 feet

1 inch from 
mainstem

2 plants vegetative (first-year), 3 plants 
flowering/fruiting.  Some other plants closer 
to sample point not used because senescent 
or damaged from being run over.  2 of 
sample plants run over.

CVR2-14 Yellow sweetclover 5 2 meters 1 foot, largest 
are 2 feet

1 inch from 
mainstem

3 plants vegetative (first-year), 2 plants 
flowering/fruiting.  One flowering plant run 
over and damaged.  

CVR2-15 Yellow sweetclover 5 1 meter 10 inches 1 inch from 
mainstem

3 plants vegetative, 2 flowering/fruiting.  One 
plant has some yellow leaves. One plant run 
over, with some damage. 

CVR2-16 Yellow sweetclover 5 1 meter 2 feet 1 inch from 
mainstem

All plants flowering/fruiting.  4 plants run 
over, big broken parts. 

CVR2-17 Yellow sweetclover 5 2 meters 10 inches 1 inch aboveground All plants flower/fruiting.  All run over, with 
dried out broken stems.  

CVR2-18 White sagebrush 7 2 meters 8 inches 1 inch aboveground
4 plants vegetative, 3 flowering/fruiting.  One 
run over with damage, one has light insect 
damage.

Forbs – 2 Foot Soil Cover
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CVR2-19 Prickly Russian thistle 5 2 meters 8 inches 1 inch from 
mainstem

All plants in fruit.  One has large chunk 
broken off and dry. 

CVR2-20 Yellow sweetclover 5 1.5 meters 2 feet 1 inch from 
mainstem All plants flowering/fruiting.  

CVR2-21 White sagebrush 6 3 meters 4 inches 1 inch aboveground 4 plants vegetative, 2 in flower.  2 run over.  
All plants quite dirty. 

CVR2-22 Yellow sweetclover 5 2 meters 1 foot 1 inch from 
mainstem or ground

2 plants vegetative (first year), 3 plants 
flowering/fruiting.  1 plant has broken 
mainstem, not recent damage.

CVR2-23 White sagebrush 5 3 meters 12 inches

1 inch from 
mainstem; or 1 inch 
aboveground for one 

small plant

2 plants vegetative, 3 plants in flower. Three 
plants run over.  

CVR2-24 Yellow sweetclover 5 3 meters 1 foot 1 inch from 
mainstem All plants flowering/fruiting.  All run over.  

CVR2-25 White sagebrush 5 2 meters 6 inches 1 inch aboveground 2 plants vegetative, 3 in bud.  

CVR2-26 White sagebrush 7 5 meters 3 - 4 inches 1 inch aboveground 6 plants vegetative, 1 in fruit.  3 plants run 
over, 3 plants very dusty.

CVR2-27 Yellow sweetclover 5 2 meters

2 feet for 
second year 

plants, 1 inch for 
first-years

1 inch from 
mainstem

2 plants vegetative (first year), 3 plants 
flowering/fruiting.  

CVR2-28 Yellow sweetclover 5 2 meters 2 - 3 feet 1 inch from 
mainstem

All plants flowering/fruiting.  2 have broken 
stems from being run over by vehicles.  

CVR2-29 Yellow sweetclover 5 2 meters 2 feet 1 inch from 
mainstem

All plants flowering/fruiting.  All plants run-
over.  

CVR2-30 Yellow sweetclover 5 2 meters 2 feet 1 inch from 
mainstem All plants flowering/fruiting.  One run over.  

CVR2-31 Yellow sweetclover 5 1 meters 24 inches for 
flowering plants 1 inch from ground 1 plant vegetative. 4 in flower/fruit.  2 run 

over with broken stems. 

CVR2-32 White sagebrush 5 4 meters 8 inches (2 
large, 3 small)

1 inch from ground 
or mainstem

3 plants vegetative, 2 in fruit.  2 look run 
over.  1 with small amount of insect damage.

CVR2-33 Yellow sweetclover 7 2 meters 4 inches 1 inch from 
mainstem or ground

4 plants vegetative (first year), 3 
flowering/fruiting.  All looked run-over.  All 
somewhat dusty.

CVR2-34 White sagebrush 5 4 meters 8 inches 1 inch aboveground 1 plant vegetative, 4 plants in fruit.  

CVR2-35 White sagebrush 6 3.5 meters 1 foot 1 inch aboveground

2 plants vegetative, 4 in fruit, one has dead 
and damaged stems from being run over.  
Lots of dust at base of stems; dirty parts 
were not included in sample. 

CVR2-36 Yellow sweetclover 5 4 meters 15 inches 1 inch from 
mainstem

Sample included both vegetative (first-year) 
and flowering/fruiting plants but numbers not 
recorded.  Plants healthy though not large.

CVR3-1 Yellow sweetclover 5 3 meters 20 inches 1 inch from 
mainstem

All plants in flower/fruit.  One plant 50% 
dead.  

CVR3-2 Yellow sweetclover 5 2 meters 36 inches 1 inch from 
mainstem

All plants in flower/fruit.  All losing leaves.  
Plant with most leaf loss has stopped 
flowering.

CVR3-3 White sagebrush 5 3 meters 8 inches 1 inch from ground
4 plants vegetative, 1 in flower/fruit.  One 
plant in poor condition, dying back.  All plants 
dirty from dust and hydromulch.

CVR3-4 White sagebrush 7 3 meters 4 inches 1 inch from ground 6 plants vegetative, 1 in fruit.  2 plants had 
strong dieback of about 40%.  All plants dirty.

CVR3-5 Yellow sweetclover 5 1.5 meters 16 inches 1 inch from 
mainstem

All plants in flower/fruit.  Most losing leaves.  
Other sweetclover plants at this location are 
already dead.

CVR3-6 White sagebrush 5 2 meters 12 inches 1 inch from ground All plants in flower/fruit.  2 slightly damaged 
by trampling.  All slightly dirty.

CVR3-7 White sagebrush 5 2.5 meters 10 inches 1 inch from ground All plants flowering/fruiting.  3 run over, one 
severely damaged.  All plants dirty.

CVR3-8 Yellow sweetclover 5 5 meters
11 inches (2 at 

24 inches, 3 at 2 
inches)

1 inch from 
mainstem

3 plants vegetative and prostrate, 2 flowering 
and about 24 inches tall. Flowering plants 
have sparse leaves.  One of vegetative 
plants has 50% yellowish, dying leaves, 
another has powdery mildew.

CVR3-9 White sagebrush 5 4 meters 20 inches 1 inch from 
mainstem

All plants flowering/fruiting.  One has severe 
damage from being run over.  All plants 
dusty in bottom several inches.  

CVR3-10 White sagebrush 5 5 meters 12 inches 1 inch from ground All plants in fruit.  Leaves withering at base 
of stems.  All were dirty.

CVR3-11 Yellow sweetclover 5 3 meters 24 inches 1 inch from 
mainstem

All plants flowering/fruiting.  Sparse foliage 
on some, with few stems.  

CVR3-12 White sagebrush 5 2 meters 8 inches 1 inch aboveground 2 plants vegetative, 3 flowering/fruiting.  3 
damaged by being run over.  All were dusty.

Forbs – 3 Foot Soil Cover
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CVR3-13 White sagebrush 4 5 meters 10 inches 1 inch aboveground 1 plant vegetative, 3 flowering/fruiting.  3 run 
over.  All plants dirty.

CVR3-14 Yellow sweetclover 5 1.5 meters
27 inches 

(except first 
year)

1 inch from 
mainstem

1 plant vegetative and prostrate, 4 
flowering/fruiting.  All plants with some leaf 
loss.  Plants not sampled appeared affected 
by dryness.  One plant damaged by being 
run over.

CVR3-15 Yellow sweetclover 8 1 meter 18 inches 1 inch from ground 
on most 

All plants flowering/fruiting.  Foliage rather 
sparse on all, flowers sparse on several.  

CVR3-16 Yellow sweetclover 5 2.5 meters 6 inches 1 inch from 
mainstem

3 plants vegetative (first year), 2 plants 
flowering/fruiting.  All leaves have yellowish 
tint, one plant has powdery mildew.  All 1st-
year (prostrate) plants are dirty.

CVR3-17 Yellow sweetclover 5 2 meters
1 plant 20 

inches, 4 are  2 
inches

1 inch from 
mainstem

4 plants vegetative (first year), 1 
flowering/fruiting.  4 have powdery mildew, 2 
have a few yellowing leaves.  

CVR3-18 Yellow sweetclover 5 2 meters 24 inches 1 inch from 
mainstem

All plants flowering/fruiting.  3 damaged by 
being run over, one of which appears to be 
drying.  Powdery mildew present on one 
otherwise healthy plant..

CVR3-19 White sweetclover 5 3 meters 48 inches 1 inch from 
mainstem

All plants flowering/fruiting.  Very robust.  
There are many rosettes (first year)  plants 
which could be white and/or yellow 
sweetclover.

CVR3-20 Yellow sweetclover 5 1.5 meters 26 inches 1 inch from 
mainstem

One plant vegetative, 4 flowering/fruiting.  
Two plants damaged from being run over.  
There was about 40% dieback of foliage on 
all 4 flowering plants.

CVR3-21 White sagebrush 5 2 meters 10 inches 1 inch aboveground 2 plants vegetative, 3 flowering/fruiting.   3 
damaged by being run over.  

CVR3-22 Yellow sweetclover 5 2 meters 4 inches (tallest 
about 12 inches)

1 inch from 
mainstem

4 plants vegetative and prostrate, 1 
flowering/fruiting and about 12 inches tall.   
One damaged by trampling.  Powdery 
mildew and aphids present, black spots on 
one.  

CVR3-23 White sagebrush 5 2.5 meters 12 inches 1 inch aboveground

1 plant vegetative, 4 flowering/fruiting.  One 
damaged by being run over, another has 
black spots and insect damage.  All have 
hydromulch splashed on them.  

CVR3-24 Yellow sweetclover 5 1 meter 1-3 inches At mainstem (plants 
prostrate)

All plants vegetative, first year and prostrate.  
One run over with some damage.  Some 
insect damage on another.  All plants dusty.

CVR3-25 Yellow sweetclover 5 3 meters 2 inches 1 inch from 
mainstem

All plants vegetative (first year).  Very small 
amount of yellow leaves (1-2%).  Plants a 
little dusty.

CVR3-26 Yellow sweetclover 5 3 meters 27 inches 1 inch from 
mainstem

All plants flowering/fruiting.  Some seasonal 
dieback.  

CVR3-27 Yellow sweetclover 5 2 meters 24 inches 1 inch from 
mainstem

All plants flowering/fruiting.  Slight damage to 
2 or 3 run over plants.  

CVR3-28 Yellow sweetclover 5 2 meters 2.5 feet 1 inch from 
mainstem

All plants flowering/fruiting.  Some end of 
season dieback evident - sparse foliage and 
flowers.

CVR3-29 White sagebrush 5 2 meters 7 inches 1 inch aboveground All plants in fruit.  2 lightly damaged by 
trampling.  All plants dusty.

CVR3-30 Yellow sweetclover 5 2 meters 24 inches 1 inch from 
mainstem

All plants flowering/fruiting.  Two plants run 
over and in poor condition.  Other plants not 
sampled exhibited seasonal dieback.  Some 
evidence of seasonal dieback on sampled 
plants.

CVR3-31 White sagebrush 5 2.5 meters 12 inches 1 inch from ground
4 plants moderately damaged and dirty from 
being run over.  Other plants not sampled 
had severe damage.

CVR3-32 Yellow sweetclover 20 2 meters 3 inches  1 inch from 
mainstem.

All plants vegetative, all are small first-year 
plants.  About half of foliage is affected by 
dry conditions and/or frost.

CVR3-33 Yellow sweetclover 5 2 meters 2.5 feet 1 inch from 
mainstem All plants flowering/fruiting. 

CVR3-34 White sagebrush 6 2.5 meters 7 inches 1 inch aboveground 3 plants vegetative, 3 flowering/fruiting.  2 
damaged by being run over.  All plants dusty.

CVR3-35 White sagebrush 5 5 meters 15 inches 1 inch aboveground 1 plant vegetative, 4 in fruit.  3 plants run 
over and damaged.  All plants dirty.  

CVR3-36 White sagebrush 4 5 meters 10 inches 1 inch from ground
2 plants vegetative, 2 in fruit.  1 plant mostly 
smashed from being run-over, two others 
have some damage.  Some dirt on 2.
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CVR1-1 Rubber rabbitbrush 8 4 meters 10 - 18 inches 1 inch aboveground All plants vegetative.
CVR1-2 No shrub sample - - - - -
CVR1-3 Rubber rabbitbrush 5 5 meters 8 inches 1 inch aboveground All plants vegetative
CVR1-4 No shrub sample - - - - -

CVR1-5 Rubber rabbitbrush 4 5 meters 8 - 18 inches 1 inch aboveground 3 plants vegetative, one in flower.  Stem 
ends dry on one plant.  

CVR1-6 No shrub sample - - - - -
CVR1-7 No shrub sample - - - - -
CVR1-8 No shrub sample - - - - -

CVR1-9 Winterfat 5 5 meters 3 - 10 inches 1 to 2 inches 
aboveground All plants vegetative.  Dust on most plants.

CVR1-10 No shrub sample - - - - -
CVR1-11 No shrub sample - - - - -

CVR1-12 Rubber rabbitbrush 5 5 meters 10 - 12 inches 2 inches above 
ground

All plants vegetative.  Near edge of gravel 
road.

CVR1-13 No shrub sample - - - - -
CVR1-14 No shrub sample - - - - -
CVR1-15 No shrub sample - - - - -

CVR1-16 Winterfat 3 5 meters 1 to 6 inches 0.5 inch above 
ground All plants vegetative.  Some dust.

CVR1-17 No shrub sample - - - - -
CVR1-18 No shrub sample - - - - -
CVR1-19 No shrub sample - - - - -
CVR1-20 No shrub sample - - - - -
CVR1-21 No shrub sample - - - - -
CVR1-22 No shrub sample - - - - -
CVR1-23 No shrub sample - - - - -
CVR1-24 No shrub sample - - - - -
CVR1-25 No shrub sample - - - - -

CVR1-26 Winterfat 5 5 meters 6 - 18 inches 1 inch aboveground All plants vegetative.  Visible dust on some 
plants.

CVR1-27 Winterfat 4 3 meters 2 - 6 inches 1 inch aboveground All plants vegetative.  Lower weight sample.  
CVR1-28 No shrub sample - - - - -

CVR1-29 Rubber rabbitbrush 3 2 meters 12 inches 1 inch from 
mainstem or ground

2 plants vegetative, one flowering. Insect 
galls on flowering plant.

CVR1-30 No shrub sample - - - - -

CVR1-31 Rubber rabbitbrush 2 2.5 meters 6 - 24 inches 3 inches
One plant vegetative, one flowering.  
Moderate amount of insect galls on larger, 
flowering plant

CVR1-32 No shrub sample - - - - -
CVR1-33 No shrub sample - - - - -
CVR1-34 No shrub sample - - - - -

CVR1-35 Rubber rabbitbrush 4 4 meters 10 inches 1 to 2 inches 
aboveground All plants vegetative.

CVR1-36 Rubber rabbitbrush 5 5 meters 8 inches (range 
1 -12 inches)

3 to 5 inches 
aboveground Two plants vegetative, 2 in flower

CVR2-1 No shrub sample - - - - -
CVR2-2 No shrub sample - - - - -
CVR2-3 No shrub sample - - - - -
CVR2-4 No shrub sample - - - - -
CVR2-5 No shrub sample - - - - -
CVR2-6 No shrub sample - - - - -
CVR2-7 No shrub sample - - - - -
CVR2-8 No shrub sample - - - - -

CVR2-9 Winterfat 6 5 meters 5 inches 1 inch from ground All plants vegetative.  Three run over, one of 
them very dirty.

CVR2-10 Rubber rabbitbrush 2 5 meters 10 inches 1 inch from 
mainstem Both plants vegetative.  Insect galls on both.

CVR2-11 Yellow rabbitbrush 6 5 meters 8 inches 1 inch from 
mainstem

2 plants vegetative, 4 in flower.  3 run-over 
and damaged with broken stems and brown 
leaves.  

CVR2-12 Winterfat 5 5 meters 8 inches
1 inch from ground, 
mostly; 1 inch from 

mainstem on 1

4 plants vegetative, 1 plant flowering/fruiting.  
Plants mostly at perimeter of 5 meter circle.  
2 plants dirty.

CVR2-13 Winterfat 4 5 meters 6 inches 1 inch aboveground All plants vegetative.  Two run over.  

CVR2-14 Winterfat 5 5 meters 10 inches 1 inch aboveground All plants vegetative.  Two have a lot of 
attached dead material.  One run over.  

CVR2-15 Rubber rabbitbrush 2 3.5 meters 10 inches 1 inch aboveground
Both vegetative.  No additional rubber 
rabbitbrush to 5 meters from center.  Both 
run over, some broken stems.

CVR2-16 Rubber rabbitbrush 6 5 meters 1 foot 1 inch from 
mainstem

All plants vegetative.  2 run over - flattened 
but not broken.  3 have insect galls.  

CVR2-17 No shrub sample - - - - -
CVR2-18 No shrub sample - - - - -

CVR2-19 Winterfat 3 5 meters 18 inches 1 inch from 
mainstem or ground All plants vegetative.  

Shrubs – 1 Foot Soil Cover

Shrubs – 2 Foot Soil Cover
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CVR2-20 Rubber rabbitbrush 3 5 meters 10 inches 1 inch aboveground All plants vegetative.

CVR2-21 Rubber rabbitbrush 2 5 meters 1 foot 1 inch from 
mainstem

One plant vegetative, one flowering.  1 run 
over, the other has insect galls.  

CVR2-22 Winterfat 4 5 meters 8 inches 1 inch aboveground All plants vegetative.  All appear dry, losing 
leaves.  

CVR2-23 Winterfat 3 5 meters 1 foot 1 inch from 
mainstem

All plants vegetative, 2 larger, one small.  All 
three dirty.  

CVR2-24 Rubber rabbitbrush 3 5 meters 8 inches 1 inch aboveground 2 plants vegetative, one in flower.  

CVR2-25 Yellow rabbitbrush 6 5 meters 8 inches mostly 1 inch 
aboveground

1 plant vegetative, 5 plants in flower.  Many 
leaves look brown, as if they are dying.  One 
plant run-over.  

CVR2-26 No shrub sample - - - - -

CVR2-27 Rubber rabbitbrush 5 2 meters 1 foot 1 inch from 
mainstem or ground

All plants vegetative.  One plant run-over, 
less healthy than others.  3 plants have 
insect galls.

CVR2-28 Rubber rabbitbrush 3 2.5 meters 9 inches 1 inch from 
mainstem  

All plants vegetative.  One run-over, with 
broken stems. 

CVR2-29 Rubber rabbitbrush 7 4 meters 6 inches 1 inch from 
mainstem   

All plants vegetative.  Two mowed (around 
electrical boxes).  One has insect galls.  

CVR2-30 Rubber rabbitbrush 3 5 meters 2 at 1 foot, 1 at 
4 inches

1 inch from 
mainstem

1 plant vegetative, 2 in flower.  Smallest 
plant has been mowed.  Insect galls present. 

CVR2-31 No shrub sample - - - - -
CVR2-32 No shrub sample - - - - -
CVR2-33 No shrub sample - - - - -
CVR2-34 No shrub sample - - - - -
CVR2-35 No shrub sample - - - - -
CVR2-36 No shrub sample - - - - -

CVR3-1 Winterfat 5 3 meters 14 inches 1 inch from 
mainstem

4 plants vegetative, 1 in flower/fruit.  4 have 
lost most of foliage, dry looking.  

CVR3-2 Winterfat 5 2 meters 14 inches 1 inch from 
mainstem

4 plants vegetative, 1 in fruit.  All losing 
leaves towards bottom of plants, 2 looking 
dry with small leaves.  All plants dusty.  

CVR3-3 Winterfat 5 4 meters 26 inches 1 inch from 
mainstem

All plants in flower/fruit.  One has foliage 
dieback.  Big healthy plants.  

CVR3-4 Winterfat 5 4 meters 10 inches 1 inch aboveground All plants vegetative.  4 look dry and are 
losing leaves.

CVR3-5 Rubber rabbitbrush 5 1.5 meters 14 inches 1 inch from 
mainstem

4 plants vegetative, 1 in flower.  All have 
yellowing leaves with black tips.  

CVR3-6 Rubber rabbitbrush 4 4 meters 16 inches 1 inch from 
mainstem

All plants in flower.  3 have light to moderate 
damage from being run over - broken 
branches, stripped leaves.

CVR3-7 Rubber rabbitbrush 5 4 meters 18 inches 1 inch aboveground 

3 plants vegetative, 2 in flower.  One plant 
has brown and black tips on foliage but is 
otherwise healthy.  One has flowers bitten off 
by a mammalian herbivore.  One has insect 
galls.

CVR3-8 Rubber rabbitbrush 2 5 meters 15 inches 1 inch aboveground
Both plants in flower.  One has a little foliage 
dieback and slight damage from being run 
over.  One dirty with hydromulch.  

CVR3-9 Winterfat 3 5 meters 15 inches 1 inch from 
mainstem

1 plant vegetative, 2 in flower.  Many leaves 
dying though the plants appear healthy.  
Moderate damage to 1 plant from being run 
over.

CVR3-10 Winterfat 5 3 meters 14 inches 1 inch from ground

4 plants vegetative, one flowering/fruiting 
and much larger.  One plant severely 
damaged by being run over, two plants not 
vigorous, have small leaves.  All plants dirty 
at base.  

CVR3-11 Yellow rabbitbrush 8 4 meters 10 inches 1 inch from 
mainstem

All plants in flower.  One run over and 
damaged.

CVR3-12 No shrub sample - - - - -

CVR3-13 Winterfat 3 5 meters 18 inches 1 inch aboveground
1 plant vegetative, 2 flowering/fruiting.  All 
run over, with moderate to severe damage.  
All had leaf dieback.  All plants dirty.

CVR3-14 Rubber rabbitbrush 5 4 meters 20 inches 1 inch from 
mainstem

2 plants vegetative, 3 flowering/fruiting.  4 
damaged by being run-over, two had insect 
galls.

CVR3-15 Rubber rabbitbrush 5 4 meters 12 inches 1 inch from ground
4 plants vegetative, 1 plant in flower. Some 
yellowing at bottoms of plants.  One slightly 
damaged by being run over.

CVR3-16 Winterfat 5 4 meters 18 inches
Mostly 1 inch from 

ground (many 
stemmed plants)

4 plants vegetative, 1 in fruit.  3 plants had 
severe damage from being run over, with 
one possibly dying.  Senescing leaves 
present on all.  

Shrubs – 3 Foot Soil Cover



Table 3
DESCRIPTION OF VEGETATION SAMPLES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 9 of 9

Radius of 
Sampling 

From Point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height DescriptionSpecies

Number of 
Individuals 
Sampled

Aboveground Sample

    

Sample 
Location

CVR3-17 Rubber rabbitbrush 5 5 meters 18 inches 1 inch from 
mainstem

2 plants vegetative, 3 in flower.   Some 
yellowing leaves.  Insect galls on larger 
plants.  One has abundant aphids/scale 
insects and ants.  One has flowers nipped off 
by a mammalian herbivore.  3 plants dusty. 

CVR3-18 Winterfat 5 5 meters 16 inches 1 inch from ground 
(3) or mainstem (2)

2 plants vegetative, 3 flowering/fruiting.  All 
damaged by being run over.  One has very 
small leaves and all have some dieback on 
lower leaves.

CVR3-19 Rubber rabbitbrush 5 3 meters 12 inches 1 inch from 
mainstem

All plants vegetative.  A little yellowing and 
dieback observed.  One plant had insect 
galls.

CVR3-20 Rubber rabbitbrush 5 5 meters 10 inches 1 inch from 
mainstem

All plants vegetative.  All had yellowing 
leaves, some with black tops.  One damaged 
from being run over.

CVR3-21 Winterfat 5 3 meters 15 inches 1 inch from ground 
or mainstem.  

3 plants vegetative, 2 flowering/fruiting.  2 
have small leaves and brittle stems.   

CVR3-22 Winterfat 3 5 meters 15 inches 1 inch from 
mainstem

2 plants vegetative, 1 flowering/fruiting.  One 
damaged by being run over.  All have some 
leaf dieback.  

CVR3-23 Winterfat 3 5 meters 20 inches 1 inch from 
mainstem

All plants flowering/fruiting.  One has small 
leaves, others have some yellowing leaves 
at base of plants.  Overall - two plants in 
good condition, 1 fair to good.

CVR3-24 Rubber rabbitbrush 4 4 meters 15 inches 1 inch from 
mainstem

3 plants vegetative, 1 in flower.  Some 
yellowing leaves on 3, one plant has black 
spots.  One has tops (buds and/or flowers) 
bitten off (jackrabbit?).  Plants dusty at base.

CVR3-25 Winterfat 4 5 meters 12 inches 1 inch from 
mainstem

2 plants vegetative, 2 flowering/fruiting.  2 
damaged from being run over and now 
losing leaves; another in poor condition, with 
few small leaves, appearing dry.

CVR3-26 Winterfat 4 5 meters 18 inches

1 inch aboveground 
(3 small plants) or to 
mainstem (1 large 

plant)

3 plants vegetative, 1 in fruit.  3 have some 
dieback or sparse foliage on  some stems, 
with leaves turning pink and senescing.

CVR3-27 Rubber rabbitbrush 3 5 meters 20 inches 1 inch from 
mainstem

All plants vegetative.  2 have yellowing 
leaves, 1 insect gall.

CVR3-28 Rubber rabbitbrush 8 2 meters 16 inches 1 inch from 
mainstem

4 plants vegetative, 4 in flower.  Half of 
plants have sparse foliage.

CVR3-29 Rubber rabbitbrush 5 3.5 meters 1 foot 1 inch from 
mainstem

4 plants vegetative, 1 in flower.  A little 
yellowing of leaves. 

CVR3-30 Rubber rabbitbrush 6 2 meters 1 foot 1 inch from 
mainstem All plants vegetative.

CVR3-31 Winterfat 4 5 meters 8 inches 1 inch from ground

All plants vegetative.  All look in poor 
condition, one half dead, other 3 run over 
with severe damage, about 75% broken 
stems.

CVR3-32 Rubber rabbitbrush 5 3 meters 1 foot 1 inch from 
mainstem

1 plant vegetation, 4 in flower.  1 has 
yellowish leaves, 2 have slight damage from 
being run over or trampled.    Some dust on 
plants.

CVR3-33 Rubber rabbitbrush 5 4 meters 18 inches 1 to 6 inches from 
mainstem

2 plants vegetative, 3 in flower.  One has 
yellowed leaves (about 20%), another mostly 
yellowish.

CVR3-34 Winterfat 5 3 meters 10 inches 1 inch aboveground
2 plants vegetative, 3 flowering/fruiting.  1 
plants has about 50% dead stems, another 
has off-color leaves.

CVR3-35 Winterfat 4 5 meters 18 - 20 inches 1 inch aboveground 
or from mainstem

3 plants vegetative, 1 flowering/fruiting.  1 
large plant has some dead stems, and 
reduced foliage towards bottom on other 
stems.  

CVR3-36 Winterfat 4 5 meters
1 foot (2 at 6 
inches, 2at 2 

feet)
1 inch aboveground

All plants vegetative. 1 plant has about 40% 
dieback - stems with no leaves.  Another 
heavily damaged from being run over.  

Note:
See Table 2 for scientic plant name
- = denotes the plant lifeform was not available.



Page 1 of 1

Total Samples 
Collected

No Sample 
Available 1-2 m 2.5-3.5 m 4 - 5m 5 or more 4 Plants 2-3 Plants

Grass Samples
1-foot cover depth 36 0 15 16 5 35 1 0
2-foot cover depth 36 0 20 6 10 36 0 0
3-foot cover depth 36 0 32 3 1 36 0 0
Total grass samples 108 0 67 25 16 107 1 0
% of sampling locations 100.0 0.0 62.0 23.1 14.8 99.1 0.9 0.0
Forb Samples
1-foot cover depth 35 1 28 6 1 33 1 1
2-foot cover depth 35 1 21 8 6 35 0 0
3-foot cover depth 36 0 18 12 6 34 2 0
Total forb samples 106 2 67 26 13 102 3 1
% of sampling locations 98.1 1.9 62.0 24.1 12.0 94.4 2.8 0.9
Shrub Samples
1-foot cover depth 12 24 1 2 9 6 3 3
2-foot cover depth 19 17 1 2 16 8 2 9
3-foot cover depth 35 1 4 7 24 22 7 6
Total shrub samples 66 42 6 11 49 36 12 18
% of sampling locations 61.1 38.9 5.6 10.2 45.4 33.3 10.2 16.7
Notes:
% = percent
m = meter

Number of Plants in SampleSampling Radius

Table 4 
VEGETATION SAMPLING RADIUS AND NUMBER OF PLANTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014
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T01N-SOL T02N-SOL

Molybdenum
(mg/kg)

Copper
(mg/kg)

Sulfate 
(mg/kg)

Molybdenum
(mg/kg)

Copper
(mg/kg)

Sulfate 
(mg/kg)

CVR1-1 3.8 J 23.0 J 4.35 J 2.3 J 19.3 J 3.87 J
CVR1-2 2.4 J 21.8 J 5.05 J 5.3 J 23.9 J 11.7 J
CVR1-3 2.0 J 13.8 J 4.62 J 2.3 J 20.4 J 17.2 J
CVR1-4 3.6 J 24.0 J 8.55 J 2.5 J 21.3 J 6.45 J
CVR1-5 8.9 J 26.1 J 205 J 20.0 J 29.6 J 677 J
CVR1-6 3.8 J 17.8 J 60.3 J 1.8 J 18.0 J 138 J
CVR1-7 24.3 J 36.1 J 7.32 J 6.5 J 26.5 J 6.22 J
CVR1-8 1.1 J 10.5 J 260 J 1.4 J 14.4 J 532 J
CVR1-9 1.2 J 10.1 J 243 J 32.6 J 25.8 J 662 J
CVR1-10 2.1 J 11.5 J 85.7 J 28.0 J 28.3 J 1270 J
CVR1-11 0.72 J 11.1 J 53.0 J 1.2 J 15.2 J 152 J
CVR1-12 1.4 J 13.3 J 51.9 J 2.8 J 20.5 107 J
CVR1-13 2.7 J 13.5 J 144 J 0.92 J 10.8 J 689 J
CVR1-14 2.1 J 14.8 J 24.6 J 3.0 J 16.7 J 32.5 J
CVR1-15 1.3 J 11.9 J 98.1 J 0.89 J 12.5 J 269 J
CVR1-16 1.3 J 12.9 J 299 J 0.81 J 11.6 J 1480 J
CVR1-17 2.5 J 12.6 J 127 J 11.6 J 29.8 J 871 J
CVR1-18 1.1 J 10.5 J 25.4 J 0.65 J 10.9 J 158 J
CVR1-19 1.3 J 10.9 J 111 J 1.1 11.2 J 823
CVR1-20 0.71 J 9.9 J 24.6 J 0.61 J 10.0 J 73.7 J
CVR1-21 0.87 J 10.0 J 31.4 J 1.2 J 11.2 J 73.4 J
CVR1-22 0.98 J 11.5 J 229 J 1.1 J 17.2 J 129 J
CVR1-23 0.93 J 9.9 J 164 J 2.1 J 14.0 J 272 J
CVR1-24 6.8 J 17.4 J 47.1 J 3.6 J 14.2 J 103 J
CVR1-25 0.95 J 11.3 J 50.0 J 2.6 J 13.6 J 175 J
CVR1-26 1.5 J 9.8 J 30.7 J 1.4 J 10.6 J 114 J
CVR1-27 7.0 J 19.6 J 15.3 J 2.8 J 11.1 J 52.7 J
CVR1-28 1.6 J 11.8 J 288 J 5.0 J 17.9 J 532 J
CVR1-29 12.4 J 18.8 J 270 J 30.6 J 33.1 J 721 J
CVR1-30 3.8 J 16.1 J 18.5 J 2.3 J 18.1 J 9.19 J
CVR1-31 67.0 J 45.8 J 1480 J 147 J 70.4 J 4620 J
CVR1-32 21.3 J 32.6 J 28.8 J 40.8 J 45.8 J 3480 J
CVR1-33 6.3 J 14.5 J 134 J 10.4 J 23.4 J 472 J
CVR1-34 1.6 J 10.9 J 48.1 J 1.6 J 14.4 J 57.0 J
CVR1-35 3.2 J 11.7 J 55.8 J 56.6 J 41.3 J 1930 J
CVR1-36 5.5 J 14.5 J 602 J 54.9 J 61.8 J 5450 J
CVR2-1 1.9 J 17.9 J 5.94 J 4.0 J 19.6 J 5.82 J
CVR2-2 2.7 18.5 J 5.1 J 1.4 J 15.9 J 3.57 J
CVR2-3 4.7 J 19.8 J 75.7 J 3.0 J 16.8 J 24.7 J
CVR2-4 2.8 J 12.1 J 111 J 5.1 J 17.0 J 1560 J
CVR2-5 2.5 J 40.2 J 5.94 J 2.5 J 18.0 J < 20.5 J
CVR2-6 3.6 J 17.1 J 95.0 J 1.6 J 11.8 J 96.9 J
CVR2-7 2.7 J 13.4 J 252 J 0.78 J 11.0 J 572 J
CVR2-8 1.2 12.3 J 27.7 J 5.3 J 15.9 J 56.2 J
CVR2-9 4.1 J 13.2 J 112 J 55.8 J 41.9 J 1380 J
CVR2-10 2.6 J 14.2 J 30.5 J 2.4 J 12.7 J 37.1 J
CVR2-11 2.0 J 12.1 J 74.7 J 2.7 J 13.1 J 99.0 J
CVR2-12 10.7 J 18.5 J 27.0 J 3.0 J 14.5 J 152 J
CVR2-13 4.8 J 12.5 J 47.9 J 8.7 J 14.6 J 113 J
CVR2-14 0.99 J 11.4 J 34.6 J 1.0 J 11.4 J 251 J
CVR2-15 1.1 J 13.1 J 245 J 1.6 J 11.4 J 603 J
CVR2-16 1.2 J 10.7 J 43.9 J 1.3 J 11.5 J 112 J
CVR2-17 1.6 J 12.1 J 34.4 J 1.2 J 12.7 J 35.2 J
CVR2-18 1.7 J 14.0 J 35.9 J 1.5 J 15.2 J 201 J
CVR2-19 1.5 J 12.9 J 26.0 J 1.8 J 16.9 J 119 J
CVR2-20 1.6 J 14.2 J 16.8 J 9.7 J 20.4 J 152 J
CVR2-21 7.3 J 19.9 J 14.1 J 3.7 J 18.8 J 40.3 J
CVR2-22 2.2 J 15.0 J 23.8 J 1.9 J 15.0 55.9 J
CVR2-23 6.5 J 21.0 J 19.7 J 3.3 J 19.2 J 37.7 J
CVR2-24 4.2 J 16.3 J 116 J 1.7 J 13.8 J 948 J
CVR2-25 3.3 J 17.8 J 7.2 J 1.6 J 12.4 J 47.1 J
CVR2-26 14.9 J 28.2 J 6.88 J 3.8 J 22.3 J 4.83 J
CVR2-27 1.3 J 11.4 J 28.3 J 0.96 J 10.3 J 46.1 J
CVR2-28 2.8 J 14.1 J 74.0 J 1.2 J 11.0 J 201 J
CVR2-29 2.3 J 15.2 J 24.7 J 11.2 J 21.2 J 163 J
CVR2-30 21.3 J 29.6 J 109 J 36.7 J 36.3 J 1010 J
CVR2-31 15.1 J 18.8 J 40.4 J 9.9 J 20.2 J 214 J
CVR2-32 9.8 J 24.9 J 8.08 J 6.0 J 18.7 J 6.82 J
CVR2-33 3.6 J 13.4 J 53.2 J 5.3 J 15.0 J 189 J
CVR2-34 13.9 J 24.4 J 18.8 J 5.3 J 20.7 J 17.6 J
CVR2-35 17.6 J 25.6 J 98.9 J 5.2 J 17.4 J 47.5 J
CVR2-36 20.6 J 34.4 J 11.6 J 7.9 J 22.2 J 10.7 J
CVR3-1 2.0 J 12.0 J 13.6 J 0.74 J 11.2 J 27.6 J
CVR3-2 1.5 J 12.2 J 21.6 J 1.5 J 11.8 J 108 J
CVR3-3 4.5 J 14.2 J 36.7 J 3.0 J 12.6 J 39.3 J
CVR3-4 4.2 J 13.2 J 83.0 J 2.3 J 11.7 J 647 J
CVR3-5 9.2 J 14.3 J 32.0 J 2.6 J 13.8 J 53.0 J
CVR3-6 22.1 J 25.7 J 688 J 11.0 J 18.8 J 500 J
CVR3-7 2.9 J 13.0 J 54.4 J 0.89 J 11.2 J 139 J
CVR3-8 5.1 J 15.4 J 56.8 J 2.3 J 14.9 J 143 J
CVR3-9 1.1 J 10.4 J 67.3 J 4.6 J 12.3 J 514 J
CVR3-10 3.6 J 12.7 J 45.7 J 2.4 J 13.3 J 71.8 J
CVR3-11 5.0 J 13.4 J 219 J 2.0 J 11.4 J 4620 J

3-foot Plot

2-foot Plot

Soil

Sample Depth 0 - 3 inches Sample Depth 6 - 8 inches
Cover Depth 

Plot
Sample 

Location

1-foot Plot
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T01N-SOL T02N-SOL

Molybdenum
(mg/kg)

Copper
(mg/kg)

Sulfate 
(mg/kg)

Molybdenum
(mg/kg)

Copper
(mg/kg)

Sulfate 
(mg/kg)

Soil

Sample Depth 0 - 3 inches Sample Depth 6 - 8 inches
Cover Depth 

Plot
Sample 

Location

 

CVR3-12 2.8 J 13.4 J 103 J 2.4 J 16.7 J 411 J
CVR3-13 5.2 J 14.4 J 57.9 J 2.2 J 12.4 J 573 J
CVR3-14 1.2 J 12.7 J 32.9 J 1.0 J 11.0 J 373 J
CVR3-15 4.7 J 14.3 J 111 J 7.7 J 16.9 J 164 J
CVR3-16 8.4 J 15.9 J 60.8 J 5.3 J 14.0 J 144 J
CVR3-17 3.5 J 14.2 J 28.5 J 1.8 J 14.5 J 83.0 J
CVR3-18 2.0 J 12.0 J 102 J 7.4 J 13.8 J 306 J
CVR3-19 1.8 J 11.1 J 38.5 J 1.5 J 11.0 J 164 J
CVR3-20 2.5 J 14.1 J 48.4 J 1.6 J 11.0 J 141 J
CVR3-21 8.5 J 16.2 J 59.1 J 3.7 J 14.0 J 141 J
CVR3-22 5.6 J 14.3 J 59.6 J 6.2 J 16.0 J 193 J
CVR3-23 1.0 J 13.2 J 17.9 J 1.0 J 16.1 J 47.8 J
CVR3-24 5.9 J 14.4 J 35.7 J 4.3 J 12.3 J 245 J
CVR3-25 1.5 J 14.5 J 16.9 J 2.5 J 13.3 J 155 J
CVR3-26 4.1 J 12.7 11.4 J 1.6 J 12.7 J 63.1 J
CVR3-27 5.1 J 16.4 J 19.5 J 2.9 J 15.5 J 33.3 J
CVR3-28 1.7 J 12.3 J 23.3 J 0.88 J 12.5 J 96.7 J
CVR3-29 2.1 J 12.0 J 31.6 J 1.1 J 11.8 J 374 J
CVR3-30 1.5 J 13.3 J 19.3 J 5.3 J 13.6 J 109 J
CVR3-31 5.3 J 17.1 J 28.4 J 32.2 J 36.2 J 120
CVR3-32 1.5 J 12.3 J 35.4 1.8 J 13.8 J 522 J
CVR3-33 1.1 J 12.4 J 10.7 J 1.4 J 12.3 J 24.1 J
CVR3-34 1.8 J 13.5 J 29.8 J 1.8 J 12.3 J 74.1 J
CVR3-35 2.1 J 15.2 J 11.3 J 2.5 J 16.6 J 6.53 J
CVR3-36 2.1 J 12.4 J 20.0 J 0.65 J 14.0 J 92.4 J

Notes:
J = analytical result is estimated.
< = indicates that the analytical result is less than the identified reporting limit value
mg/kg = milligram per kilogram

Analytical results are from TestAmerica Burlington

3-foot Plot
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Molybdenum
(mg/kg)

Copper
(mg/kg)

Molybdenum
(mg/kg)

Copper
(mg/kg)

Molybdenum
(mg/kg)

Copper
(mg/kg)

CVR1-1 32 J 2.1 J - - 6.4 J 18.2
CVR1-2 55.7 J 3.3 J 40.9 J 5.8 J - -
CVR1-3 8.9 J 2.0 J 47.1 J 6.3 J 3.1 J 17.2
CVR1-4 38.2 J 4.1 J 70.6 J 5.7 J - -
CVR1-5 20.6 J 3.6 J 90.6 J 8.6 4.1 J 17.7
CVR1-6 14.8 J 2.5 J 37.3 J 7.1 J - -
CVR1-7 28.6 J 2.4 J 78.4 J 6.4 J - -
CVR1-8 17.5 J 4.1 J 110 J 6.0 J - -
CVR1-9 29.9 J 5.3 J 44.7 J 9.4 19.3 J 11.5
CVR1-10 30.2 J 3.5 J 172 J 8.3 - -
CVR1-11 7.5 J 2.2 J 28.5 J 7.9 - -
CVR1-12 23.4 J 4.1 J 36.5 J 7.1 J 0.93 J 10.1
CVR1-13 5.5 J 2.0 J 67.7 J 7.5 - -
CVR1-14 11.6 J 3.0 J 58.1 J 8.2 J - -
CVR1-15 5.6 J 2.2 J 39.5 J 8.9 - -
CVR1-16 8.1 J 3.7 J 26.7 J 7.5 1.5 J 5.8
CVR1-17 16.5 J 2.9 J 54.5 J 8.5 - -
CVR1-18 7.2 J 2.3 J 38.9 J 7.7 - -
CVR1-19 7.1 J 2.0 J 99.0 J 8.8 - -
CVR1-20 6.4 J 2.5 J 28.3 J 9.4 - -
CVR1-21 16.4 J 3.2 J 115 J 9.1 - -
CVR1-22 10.8 J 2.2 J 61.1 J 8.5 - -
CVR1-23 9.5 J 4.1 32.2 J 6.9 - -
CVR1-24 19.6 J 1.5 J 60.3 J 5.9 J - -
CVR1-25 12.3 J 3.1 J 40.4 J 6.8 - -
CVR1-26 10.1 J 1.4 J 49.0 J 9.4 18.9 J 14.7
CVR1-27 20.1 J 2.2 J 55.4 J 8.9 J 29.6 J 9.4
CVR1-28 19.2 J 4.1 J 35.3 J 7.4 J - -
CVR1-29 84.4 J 5.4 J 95.1 J 6.9 J 7.8 12.1
CVR1-30 15.5 J 5.1 J 3.1 J 15.7 - -
CVR1-31 53.4 J 3.1 J 198 J 9.6 3.6 J 14.2
CVR1-32 27.2 J 2.5 J 122 J 11.7 - -
CVR1-33 35.4 J 3.8 J 49.7 J 7.3 J - -
CVR1-34 7.7 J 2.5 J 32.3 J 8.0 J - -
CVR1-35 60.3 J 2.7 J 123 J 8.5 5.1 J 21.5
CVR1-36 42.9 J 2.2 J 12.9 J 17.9 7.9 J 19.7
CVR2-1 32.9 J 2.9 J 37.0 J 6.3 J - -
CVR2-2 34.4 J 3.2 J 82.7 J 4.9 J - -
CVR2-3 14.0 J 3.1 J 59.9 J 4.5 J - -
CVR2-4 35.1 J 5.3 51.7 J 7.1 - -
CVR2-5 51.7 J 2.6 J - - - -
CVR2-6 2.9 J 1.7 J 45.6 J 6.5 J - -
CVR2-7 5.3 J 2.1 J 22.1 J 8.6 - -
CVR2-8 28.2 J 1.4 J 131 J 12.0 - -

Vegetation
Grasses Forbs

Vegetation
Aboveground Plant Tissue

T03N-PLTFAW
Sample 

Location

Shrubs
Vegetation

Aboveground Plant Tissue
T04N-PLTSAWT02N-PLTGAW

Aboveground Plant Tissue
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Molybdenum
(mg/kg)

Copper
(mg/kg)

Molybdenum
(mg/kg)

Copper
(mg/kg)

Molybdenum
(mg/kg)

Copper
(mg/kg)

Vegetation
Grasses Forbs

Vegetation
Aboveground Plant Tissue

T03N-PLTFAW
Sample 

Location

Shrubs
Vegetation

Aboveground Plant Tissue
T04N-PLTSAWT02N-PLTGAW

Aboveground Plant Tissue

CVR2-9 23.3 J 3.4 J 37.7 J 7.8 J 9.4 J 7.8
CVR2-10 10.7 J 8.3 35.5 J 11.4 0.41 J 10.3
CVR2-11 69.1 J 2.4 J 47.8 J 8.6 J 11.9 J 16.6
CVR2-12 10.0 J 1.8 J 4.1 J 9.6 18.2 J 9.0
CVR2-13 20.1 J 1.6 J 101 J 9.1 32.7 J 13.0
CVR2-14 6.5 J 1.4 J 40.3 J 12.3 12.9 J 10.5
CVR2-15 3.8 J 1.3 J 36.9 J 11.1 7.4 J 16.2
CVR2-16 4.9 J 1.8 J 33.2 J 7 J 1.4 J 15.1
CVR2-17 8.2 J 2.0 J 36.2 J 6.3 - -
CVR2-18 25.8 J 2.7 J 7.4 J 20.7 - -
CVR2-19 6.4 J 2.2 J 2.2 J 4.4 J 6.5 J 10.7
CVR2-20 55.2 J 3.0 J 108 J 8.2 8.8 J 7.5
CVR2-21 8.1 J 1.8 J 2.9 J 10.4 0.9 J 16.6
CVR2-22 7.8 J 2.2 J 32.2 J 8.7 J 4.4 J 7.1
CVR2-23 4.7 J 1.8 J 3.4 J 16 8.2 J 11.9
CVR2-24 3.7 J 2.6 J 25.1 J 6.7 0.8 J 13.3
CVR2-25 14.5 J 2.4 J 19.2 J 16.2 22.3 J 19.8
CVR2-26 11.1 J 6.8 63.8 J 4.3 J - -
CVR2-27 56.0 J 4.9 J 31.2 J 5.8 J 25.3 J 6.9
CVR2-28 27.7 J 4 J 2.9 J 16.0 2.2 J 6.2
CVR2-29 19.9 J 10.9 5.4 J 3.4 J 22.2 J 5.9
CVR2-30 5.6 J 2.0 J 52.5 J 5.3 J 25.4 J 4.7 J
CVR2-31 14.7 J 2.5 J 43.6 J 35.8 - -
CVR2-32 28.8 J 3.3 J 4.8 J 17.1 - -
CVR2-33 10.2 J 2.3 J 57.2 J 8.2 - -
CVR2-34 23.7 J 4.1 J 7.2 J 14.4 - -
CVR2-35 34.5 J 2.6 J 8.9 J 15.2 - -
CVR2-36 47.0 J 4.4 J 99.7 J 7.7 J - -
CVR3-1 9.4 J 1.4 J 14.7 J 6.9 37.0 J 12.0
CVR3-2 6.6 J 2.3 J 24.6 J 5.7 17.2 J 8.3
CVR3-3 8.0 J 2.4 J 24.7 J 20.6 37.3 J 11.0
CVR3-4 4.2 J 1.3 J 2.1 J 13.6 4.0 J 11.3
CVR3-5 39.3 J 2.7 J 67.2 J 6.6 10.7 J 14.6
CVR3-6 13.9 J 2.3 J 28.0 J 23.6 26.1 J 17.8 J
CVR3-7 4.2 J 1.5 J 3.0 J 10 3.2 J 13.8
CVR3-8 2.2 J 2.1 J 36.1 J 6.2 J 2.3 J 23.1
CVR3-9 3.2 J 2.0 J 3.0 J 10.8 7.7 J 10.2
CVR3-10 27.5 J 5.5 8.6 J 8.6 3.9 J 10.9
CVR3-11 5.2 J 2.7 J 25.5 J 7.0 17.0 J 24.2
CVR3-12 6.0 J 2.1 J 4.4 J 10.1 - -
CVR3-13 5.7 J 2.7 J 4.4 J 10 25.1 J 13.2
CVR3-14 18.6 J 4.4 J 33.6 J 8.5 2.3 J 14.8
CVR3-15 63.7 J 4.0 J 55.6 J 6.5 53.5 J 16.9
CVR3-16 4.2 J 1.7 J 31.1 J 7.3 J 19.0 J 10.1
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Molybdenum
(mg/kg)

Copper
(mg/kg)

Molybdenum
(mg/kg)

Copper
(mg/kg)

Molybdenum
(mg/kg)

Copper
(mg/kg)

Vegetation
Grasses Forbs

Vegetation
Aboveground Plant Tissue

T03N-PLTFAW
Sample 

Location

Shrubs
Vegetation

Aboveground Plant Tissue
T04N-PLTSAWT02N-PLTGAW

Aboveground Plant Tissue

CVR3-17 12.6 J 2.3 J 36.8 J 8.5 J 6.4 J 10.7
CVR3-18 3.8 J 2.3 J 23.2 J 5.5 14.3 J 9.5
CVR3-19 13.1 J 2.9 J 190 J 7.8 J 4.9 J 8.7
CVR3-20 31.5 J 2.4 J 77.6 J 7.9 23.4 J 9.9
CVR3-21 8.0 J 1.6 J 8.7 J 12.9 37.4 J 11.1
CVR3-22 22.8 J 3.3 J 28.6 J 7.6 J 18.7 J 10.1
CVR3-23 2.4 J 1.5 J 2.3 J 9.4 11.6 J 9.3
CVR3-24 5.4 J 1.7 J 28.3 J 9.5 2.5 J 11.6
CVR3-25 5.9 J 2.2 J 31.4 J 7.1 J 7.5 J 7.6
CVR3-26 5.0 J 1.5 J 22.4 J 6.7 J 10.3 J 9.2
CVR3-27 15.1 J 1.7 J 52.2 J 6.7 J 3.5 J 19.9
CVR3-28 2.4 J 1.5 J 25.1 J 6.7 4.3 J 10.3
CVR3-29 2.4 J 1.4 J 8.9 J 8.4 8.2 J 8.7
CVR3-30 43.0 J 3.1 J 44.8 J 8.3 6.6 J 22.3
CVR3-31 12.9 J 2.3 J 7.1 J 14.1 11.2 J 11.3
CVR3-32 15.8 J 3.2 J 34.1 J 8.1 5.5 J 12.1
CVR3-33 4.3 J 0.99 J 30.3 J 7.6 J 7.9 J 15.8
CVR3-34 6.2 J 1.6 J 7.1 J 9.5 29.5 J 8.8
CVR3-35 13.5 J 4.0 J 2.2 J 12.0 8.1 J 9.8
CVR3-36 14.8 J 1.9 J 16.1 J 20.1 21.9 J 9.1
Notes:
- = denotes no sample was collected (plant type not available).
J = analytical result is estimated.
mg/kg = milligram per kilogram

Analytical results are from TestAmerica Burlington
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SUMMARY OF VEGETATION MONITORING RESULTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014
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Mean Value Standard 
Deviation Mean Value Standard 

Deviation Mean Value Standard 
Deviation

Solar Area
Grass cover (%) 8.7 4.8 12.7 6.8 15.5 5.8
Forb cover (%) 10.0 6.4 8.3 5.3 6.6 4.8
Shrub cover (%) 0.1 0.4 0.2 0.6 0.6 1.2
Total vegetation cover (%) 18.7 7.6 21.1 9.1 22.7 6.9
Perennial plant cover (%) 9.3 5.3 14.2 7.0 17.5 5.6
Number of species/transect 3.4 1.3 4.2 1.3 4.4 1.5
Shrub density (shrubs/acre) 539.8 623.3 1057.6 915.0 1475.6 1858.3
Number of transects completed 49 49 41

Number of transects needed for data 
adequacy 46.9 51.5 26.3

Non-Solar Area
Grass cover (%) 3.4 4.1 6.8 7.0 20.7 7.0
Forb cover (%) 5.1 7.0 6.3 4.8 3.5 5.1
Shrub cover (%) 0.1 0.5 0.1 0.4 0.3 0.7
Total vegetation cover (%) 8.6 9.9 13.2 9.8 24.5 5.3
Perennial plant cover (%) 4.0 4.5 7.6 7.1 21.3 7.2
Number of species/transect 1.9 1.6 2.8 1.6 3.9 1.1
Shrub density (shrubs/acre) 647.8 742.3 515.8 736.5 1095.2 1043.1
Number of transects completed 45 45 35

Number of transects needed for data 
adequacy 368.5 155.6 13.1

Note:
% = percent

1-Foot Cover 2-Foot Cover 3-Foot Cover
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PLANT SPECIES COMPOSITION

CMI Questa Mine
Soil and Vegetation Sampling Event
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Absolute 
Cover (%)

Relative Cover 
(%)

Constancy 
(%)

Absolute 
Cover (%)

Relative Cover 
(%)

Constancy 
(%)

Absolute 
Cover (%)

Relative Cover 
(%) Constancy (%)

SOLAR AREA
Grasses
Achnatherum hymenoides Indian ricegrass 0.37 2.0 16.3 0.82 3.9 26.5 0.93 4.1 34.2
Bromus tectorum Downy brome 0.08 0.4 4.1 - - - - - -
Elymus elymoides Squirreltail - - - 0.04 0.2 2.0 0.05 0.2 2.4
Elymus trachycaulus Slender wheatgrass - - - 0.04 0.2 2.0 - - -
Festuca arizonica Arizona fescue 5.14 27.5 89.8 6.41 30.3 95.9 7.46 32.9 92.7
Pascopyrum smithii Western wheatgrass 1.84 9.8 57.1 3.59 17.0 67.4 5.46 24.1 90.2
Pseudoroegneria spicata Bluebunch wheatgrass 1.22 6.6 40.8 1.71 8.1 53.1 1.51 6.7 46.3
Sporobolus cryptandrus Sand dropseed - - - 0.04 0.2 2.0 0.05 0.2 2.4
Total grasses 8.65 46.3 95.9 12.65 59.9 98.0 15.46 68.2 100.0
Forbs
Artemisia ludoviciana White sagebrush 0.37 2.0 18.4 1.14 5.4 49.0 1.37 6.0 43.9
Grindelia squarrosa Curlycup gumweed 0.04 0.2 2.0 0.04 0.2 2.0 0.10 0.4 4.9
Heterotheca villosa Hairy false tansyaster 0.04 0.2 2.0 - - - - - -
Kochia scoparia Kochia - - - - - - 0.10 0.4 2.4
Medicago sativa Alfalfa 0.16 0.9 6.1 0.16 0.8 6.1 0.05 0.2 2.4
Melilotus alba White sweetclover 0.12 0.7 2.0 - - - 0.29 1.3 4.9
Melilotus officinalis Yellow sweetclover 9.14 48.9 93.9 6.69 31.7 93.9 4.39 19.4 75.6
Mentzelia nuda Bractless blazingstar - - - 0.04 0.2 2.0 - - -
Salsola tragus Prickly Russian thistle 0.04 0.2 2.0 0.20 1.0 8.2 0.29 1.3 14.6
Tragopogon pratensis Meadow salsity 0.04 0.2 2.0 - - - 0.05 0.2 2.4
Total forbs 9.96 53.3 98.0 8.29 39.2 98.0 6.63 29.3 87.8
Shrubs
Ceratoides lanata Winterfat - - - 0.12 0.6 6.1 0.15 0.7 7.3
Chrysothamnus viscidiflorus Yellow rabbitbrush - - - 0.04 0.2 2.0 - - -
Ericameria naseosus Rubber rabbitbrush 0.08 0.4 4.1 0.04 0.2 2.0 0.44 1.9 17.1
Total shrubs 0.08 0.4 4.1 0.20 1.0 10.2 0.59 2.6 22.0
Total Vegetation 18.70 100.0 100.0 21.14 100.0 98.0 22.68 100.0 100.0
NON-SOLAR AREA
Grasses
Achnatherum hymenoides Indian ricegrass 0.53 6.2 24.4 0.76 5.7 22.2 4.74 19.4 85.7
Festuca arizonica Arizona fescue 1.60 18.6 40.0 3.56 26.9 60.0 2.69 11.0 60.0
Pascopyrum smithii Western wheatgrass 0.76 8.8 24.4 1.29 9.8 37.8 11.09 45.2 94.3
Pseudoroegneria spicata Bluebunch wheatgrass 0.44 5.2 17.8 1.07 8.1 26.7 2.17 8.9 60.0
Sporobolus cryptandrus Sand dropseed 0.04 0.5 2.2 0.13 1.0 6.7 0.06 0.2 2.9
Thinopyrum intermedium Intermediate wheatgrass 0.04 0.5 2.2 - - - - - -
Total grasses 3.42 39.7 57.8 6.80 51.5 75.6 20.74 84.6 100.0

1-Foot Soil Cover 2-Foot Soil Cover 3-Foot Soil Cover
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PLANT SPECIES COMPOSITION

CMI Questa Mine
Soil and Vegetation Sampling Event
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Absolute 
Cover (%)

Relative Cover 
(%)

Constancy 
(%)

Absolute 
Cover (%)

Relative Cover 
(%)

Constancy 
(%)

Absolute 
Cover (%)

Relative Cover 
(%) Constancy (%)

1-Foot Soil Cover 2-Foot Soil Cover 3-Foot Soil Cover

Forbs
Artemisia ludoviciana White sagebrush 0.18 2.1 6.7 0.36 2.7 15.6 0.23 0.9 11.4
Heterotheca villosa Hairy false tansyaster 0.09 1.0 4.4 - - - - - -
Medicago sativa Alfalfa 0.18 2.1 6.7 0.40 3.0 13.3 - - -
Melilotus officinalis Yellow sweetclover 4.49 52.1 51.1 5.33 40.4 84.4 3.03 12.4 48.6
Mentzelia nuda Bractless blazingstar 0.04 0.5 2.2 0.09 0.7 4.4 - - -
Salsola tragus Prickly Russian thistle 0.09 1.0 4.4 0.13 1.0 4.4 0.23 0.9 11.4
Total forbs 5.07 58.8 57.8 6.31 47.8 91.1 3.49 14.2 60.0
Shrubs
Ceratoides lanata Winterfat - - - 0.04 0.3 2.2 0.23 0.9 11.4
Ericameria naseosus Rubber rabbitbrush 0.09 1.0 4.4 0.04 0.3 2.2 0.06 0.2 2.9
Senecio spartioides Broomlike ragwort 0.04 0.5 2.2 - - - -
Total shrubs 0.13 1.6 6.7 0.09 0.7 4.4 0.29 1.2 14.3
Total Vegetation 8.62 100.0 73.3 13.20 100.0 95.6 24.51 100.0 100.0

Notes:
- = denotes data was not recorded
% = percent
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Density 
(#/acre)

Standard 
Deviation1

Density 
(#/acre)

Standard 
Deviation1

Density 
(#/acre)

Standard 
Deviation1

SOLAR AREA
Artemisia frigida Fringed sage 11 - 13
Artemisia tridentata Big Sagebrush - 11 13
Ceratoides lanata Winterfat 220 441 843
Chrysothamnus viscidiflorus Yellow rabbitbrush 198 176 263
Ericameria nauseosus Rubber rabbitbrush 110 408 316
Gutierrezia sarothrae Broom snakeweed - 11 26
Senecio spartioides Broomlike ragwort - 11 -
Total shrubs 540 623 1058 915 1475 1858
NON-SOLAR AREA
Artemisia frigida Fringed sage - - -
Artemisia tridentata Big Sagebrush - - -
Ceratoides lanata Winterfat 96 36 740
Chrysothamnus viscidiflorus Yellow rabbitbrush 12 48 -
Ericameria nauseosus Rubber rabbitbrush 504 348 339
Gutierrezia sarothrae Broom snakeweed - 12 -
Senecio spartioides Broomlike ragwort 36 72 15
Total shrubs 648 742 516 737 1095 1043
Notes:
#/acre =  number of plants per acre
1 Standard deviation was only calculated for total shrubs.
- = denotes no data was collected 

1-Foot Soil Cover 2-Foot Soil Cover 3-Foot Soil Cover
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Scientific Name Alternate Scientific Name Common Name Native Status and 
Duration

Recorded in 
Cover 

Transect

Recorded in 
Shrub 

Transect
Grasses 
Achnatherum hymenoides Indian ricegrass Native perennial X --
Agropyron cristatum Crested wheatgrass Introduced perennial -- --
Aristida purpurea Purple threeawn Native perennial -- --
Bouteloua gracilis Blue grama Native perennial -- --
Bromus inermis Smooth brome Introduced perennial -- --
Bromus tectorum Downy brome Introduced annual X --
Elymus elymoides Elymus longifolius Squirreltail Native perennial X --
Elymus trachycaulus Slender wheatgrass Native perennial X --
Festuca arizonica Arizona fescue Native perennial X --
Schedonorus pratensis Festuca pratensis Meadow fescue Introduced perennial -- -
Pascopyrum smithii Elymus smithii Western wheatgrass Native perennial X --
Pseudoroegneria spicata Elymus spicatus Bluebunch wheatgrass Native perennial X --
Sporobolus cryptandrus Sand dropseed Native perennial X --
Thinopyrum intermedium Elymus intermedius Intermediate wheatgrass Native perennial X --
Forbs
Alyssum allysoides pale madwort Introduced annual -- --
Ambrosia artemissifolia Annual ragweed Introduced annual -- --

Artemisia ludoviciana
White sagebrush, Louisiana 
wormwood Native perennial X --

Bahia dissecta Amaruiopsis dissecta Ragleaf bahia Native annual/biennial -- --
Brickellia eupatorioides False boneset Native perennial forb/subsh X --
Chenopodium sp. Goosefoot Native annual -- --
Cirsium arvense Canada thistle Introduced perennial -- --
Conyza canadensis Canadian horseweed Native annual -- --
Erigeron divergens Spreading fleabane Native annual -- --
Eriogonum cernuum Nodding buckwheat Naïve annual -- --
Grindelia squarrosa Curlycup gumweed Native annual X --
Helianthus annuus Common sunflower Native annual -- --
Heterotheca villosa Hairy goldenaster Native perennial X --
Hymenoxys richardsonii Pingue rubberweed Native perennial -- --
Ipomopsis laxiflora Iron ipomopsis Native annual -- --
Kochia scoparia Bassia scoparia Kochia Introduced annual X
Lactuca serriola Prickly lettuce Introduced annual -- --
Lappula occidentalis Sheepbur Native annual -- --



Table 10
LIST OF PLANT SPECIES OBSERVED

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 2 of 2

Scientific Name Alternate Scientific Name Common Name Native Status and 
Duration

Recorded in 
Cover 

Transect

Recorded in 
Shrub 

Transect
Linum lewisii Lewis flax Native perennial -- --
Machaeranthera canescens Dietaria canescens Hoary tansyaster Native annual -- --
Machaeranthera grindelioides Xanthisma grindelioides Rayless tansyaster Native perennial -- --
Medicago sativa Alfalfa Introduced perennial X --
Melilotus alba Melilotus officinalis White sweetclover Introduced biennial X --
Melilotus officinalis Yellow sweetclover Introduced biennial X --
Mentzelia nuda Bractless blazingstar Native biennial X --
Oenothera albicaulis Whitest evening primrose Native perennial X --
Penstemon palmeri Palmer's penstemon Native perennial -- --
Ratibida columnifera Prairie coneflower Native perennial -- --
Salsola collina Smooth Russian thistle Introduced annual -- --
Salsola tragus Prickly Russian thistle Introduced annual X --
Sisymbrium altissimum Tall tumble mustard Introduced annual -- --
Sphaeralcea coccinea Copper mallow Native perennial -- --
Taraxacum officinale Common dandelion Native/Introduced perennial -- --
Tragopodon lamottei Tragopogon pratensis Meadow salsify Introduced biennial X --
Verbascum thapsus Common mullein Introduced biennial -- --
Verbena bracteata Bigbract verbena Introduced annual -- --
Shrubs 
Artemisia frigida Fringed sage Native shrub -- X
Artemisia tridentata Big sagebrush Native shrub -- X
Ceratoides lanata Krascheninnikovia lanata Winterfat Native shrub X X
Chrysothamnus viscidiflorus Yellow rabbitbrush Native shrub X X
Ericameria naseosa Rubber rabbitbrush Native shrub X X
Gutierrezia sarothrae Broom snakeweed Native shrub -- X
Senecio spartioides Broomlike ragwort Native shrub -- X

Note:  Names in first column generally follow Plants database (NRCS 2014).  Names in second column are mostly from Flora Neomexicana  (Allred and Ivey 2012).  
Exceptions are Melilotus alba , which is no longer recognized as a separate species by NRCS (2014),  Ceratoides lanata, and Kochia scoparia; all of these species 
names were used in the 2013 report and their use is continued in this report.   
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2013 2014 2013 2014 2013 2014
Solar Area
Grass cover (%) 10.9 8.7 7.8 12.7 13.5 15.5
Forb cover (%) 9.6 10.0 8.6 8.3 9.6 6.6
Shrub cover (%) 0.1 0.1 0.0 0.2 0.6 0.6
Total vegetation cover (%) 20.6 18.7 16.4 21.1 23.6 22.7
Perennial plant cover (%) 11.3 9.3 8.3 14.2 14.5 17.5
Number of species/transect 3.8 3.4 3.7 4.2 5.2 4.4
Total number of species 11 14 13 16 16 16
Shrub density (shrubs/acre) 923.7 539.8 1187.5 1057.6 1487.4 1475.6
Number of transects completed 45 49 45 49 45 41

Number of transects needed for data 
adequacy 70.2 46.9 79.1 51.5 44.5 26.3

Non-Solar Area
Grass cover (%) 4.4 3.4 4.2 6.8 17.3 20.7
Forb cover (%) 3.3 5.1 8.0 6.3 5.9 3.5
Shrub cover (%) 0.0 0.1 0.0 0.1 0.6 0.3
Total vegetation cover (%) 7.7 8.6 12.2 13.2 23.8 24.5
Perennial plant cover (%) 4.5 4.0 4.4 7.6 18.2 21.3
Number of species/transect 2.0 1.9 2.3 2.8 4.7 3.9
Total number of species 11 14 11 12 14 10
Shrub density (shrubs/acre) 227.9 647.8 108.0 515.8 1043.6 1095.2
Number of transects completed 45 45 45 45 45.0 35

Number of transects needed for data 
adequacy 292.3 368.5 285.2 155.6 36.2 13.1

Note:
% = mean percent

1-Foot Cover 2-Foot Cover 3-Foot Cover
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COMPARISON OF PLANT SPECIES COMPOSITION - 2014 and 2013
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2013 2014 2013 2014
Grasses
Achnatherum hymenoides Indian ricegrass 0.62 0.37 26.7 16.3
Agropyron cristatum Crested wheatgrass 0.04 -- 2.2 --
Bromus tectorum Downy brome -- 0.08 -- 4.1
Festuca arizonica Arizona fescue 6.00 5.14 93.3 89.8
Pascopyrum smithii Western wheatgrass 2.22 1.84 62.2 57.1
Pseudoroegneria spicata Bluebunch wheatgrass 2.04 1.22 66.7 40.8

Total Grasses 10.93 8.65 97.8 95.9
Forbs
Artemisia ludoviciana White sagebrush 0.27 0.37 13.3 18.4
Grindelia squarrosa Curlycup gumweed -- 0.04 -- 2.0
Heterotheca villosa Hairy false goldenaster -- 0.04 -- 2.0
Kochia scoparia Kochia 0.04 -- 2.2 --
Lactuca serriola Prickly lettuce -- -- -- --
Medicago sativa Alfalfa -- 0.16 -- 6.1
Melilotus alba white sweetclover -- 0.12 -- 2.0
Melilotus officinalis Yellow sweetclover 8.67 9.14 86.7 93.9
Mentzelia nuda Bractless blazingstar -- -- -- --
Salsola tragus Prickly Russian thistle 0.58 0.04 20.0 2.0
Tragopogon pratensis Meadow salsify -- 0.04 -- 2.0

Total Forbs 9.56 9.96 86.7 98.00
Shrubs
Chrysopthamnus viscidiflorus Yellow rabbitbrush 0.09 -- 4.4 --
Ericameria naseosus Rubber rabbitbrush 0.04 0.08 2.2 4.1
Senecio spartioides Broomlike ragwort -- -- -- --

Total Shrubs 0.13 0.08 4.4 4.1
Total Plant Cover 20.62 18.70 97.8 100.0

1- Foot Solar Cover (%) Constancy (%)
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2013 2014 2013 2014
Grasses
Achnatherum hymenoides Indian ricegrass 0.49 0.82 24.4 26.5
Elymus elymoides Squirreltail -- 0.04 -- 2.0
Elymus trachcaulus Slender wheatgrass 0.13 0.04 6.7 2.0
Festuca arizonica Arizona fescue 3.82 6.41 84.4 95.9
Pascopyrum smithii Western wheatgrass 2.18 3.59 62.2 67.4
Pseudoroegneria spicata Bluebunch wheatgrass 1.16 1.71 40.0 53.1
Sporobolus cryptandrus Sand dropseed 0.04 0.04 2.2 2.0

Total Grasses 7.82 12.65 93.3 98.0
Forbs
Artemisia ludoviciana White sagebrush 0.40 1.14 17.8 49.0
Erigeron divergens Spreading fleabane 0.04 -- 2.2 --
Grindelia squarrosa Curlycup gumweed 0.40 0.04 13.3 2.0
Medicago sativa Alfalfa -- 0.16 -- 6.1
Melilotus officinalis Yellow sweetclover 6.27 6.69 73.3 93.9
Mentzelia nuda Bractless blazingstar -- 0.04 -- 2.0
Salsola collina Smooth Russian thistle 0.04 -- 2.2 --
Salsola tragus Prickly Russian thistle 1.38 0.20 37.8 8.2
Trifolium sp. Clover 0.04 -- 2.2 --

Total Forbs 8.58 8.29 88.9 98.0
Shrubs
Ceratoides lanata Winterfat -- 0.12 -- 6.1
Chrysothamnus viscidiflorus Yellow rabbitbrush -- 0.04 -- 2.0
Ericameria naseosus Rubber rabbitbrush -- 0.04 -- 2.0

Total Shrubs 0.00 0.20 0.0 10.2
Total Plant over 16.4 21.14 96 98.0

2-Foot Solar Cover (%) Constancy (%)
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2013 2014 2013 2014
Grasses
Achnatherum hymenoides Indian ricegrass 1.33 0.93 46.7 34.2
Elymus elymoides Squirreltail -- 0.05 -- 2.4
Elymus trachycaulus slender wheatgrass 0.40 -- 15.7 --
Festuca arizonica Arizona fescue 5.33 7.46 91.1 92.7
Pascopyrum smithii Western wheatgrass 4.44 5.46 91.1 90.2
Pseudoroegneria spicata Bluebunch wheatgrass 1.91 1.51 60.0 46.3
Sporobolus cryptandrus Sand dropseed 0.04 0.05 2.2 2.4

Total Grasses 13.47 15.46 100.0 100.0
Forbs
Artemisia ludoviciana White sagebrush 0.44 1.37 15.6 43.9
Grindelia squarrosa Curlycup gumweed 0.22 0.10 8.9 4.9
Kochia scoparia Burningbush -- 0.10 -- 2.4
Medicago sativa Alfalfa 0.04 0.05 2.2 2.4
Melilotus alba White sweetclover 0.31 0.29 6.7 4.9
Melilotus officinalis Yellow sweetclover 4.31 4.39 71.1 75.6
Salsola collina Smooth Russian thistle 0.36 -- 11.1 --
Salsola tragus Russian thistle 3.87 0.29 71.1 14.6
Tragopogon pratensis Meadow salsify -- 0.05 -- 2.4

Total Forbs 9.56 6.63 95.6 87.8
Shrubs
Ceratoides lanata Winterfat 0.44 0.15 20.0 7.3
Chrysothamnus viscidiflorus Yellow rabbitbrush 0.04 -- 2.2 --
Ericameria naseosus Rubber rabbitbrush 0.13 0.44 6.7 17.1

Total Shrubs 0.62 0.59 26.7 22.0
Total Plant Cover 23.60 22.68 100 22.7

3-Foot Solar Cover (%) Constancy (%)
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2013 2014 2013 2014
Grasses
Achnatherum hymenoides Indian ricegrass 0.76 0.53 35.6 24.4
Bromus inermis Smooth Brome 0.04 -- 2.2 --
Festuca arizonica Arizona fescue 1.87 1.60 42.2 40.0
Pascopyrum smithii Western wheatgrass 0.93 0.76 24.4 24.4
Pseudoroegneria spicata Bluebunch wheatgrass 0.80 0.44 24.4 17.8
Sporobolus cryptandrus Sand dropseed 0.04 0.04 2.2 2.2
Thinopyrum intermedium Intermediate wheatgrass -- 0.04 -- 2.2

Total Grasses 4.44 3.42 57.8 39.7
Forbs
Artemisia ludoviciana White sagebrush 0.04 0.18 2.2 6.7
Heterotheca villosa Hairy false goldenaster -- 0.09 -- 4.4
Lactuca serriola Prickly lettuce 0.04 -- 2.2 --
Medicago sativa Alfalfa 0.04 0.18 2.2 6.7
Melilotus alba white sweetclover -- -- -- --
Melilotus officinalis Yellow sweetclover 2.67 4.49 42.2 51.1
Mentzelia nuda Bractless blazingstar -- 0.04 -- 2.2
Salsola tragus Prickly Russian thistle 0.49 0.09 20.0 4.4
Tragopogon pratensis Meadow salsify -- -- -- --

Total Forbs 3.29 5.07 57.8 57.8
Shrubs
Chrysopthamnus viscidiflorus Yellow rabbitbrush -- -- -- --
Ericameria naseosus Rubber rabbitbrush -- 0.09 -- 4.4
Senecio spartioides Broomlike ragwort -- 0.04 -- 2.2

Total Shrubs 0.00 0.13 0.0 6.7
Tota Plant Cover 7.73 8.62 73.3 73.3

1 Foot Non-solar Cover (%) Constancy (%)
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2013 2014 2013 2014
Grasses
Achnatherum hymenoides Indian ricegrass 0.71 0.76 24.4 22.2
Festuca arizonica Arizona fescue 1.78 3.56 51.1 60.0
Pascopyrum smithii Western wheatgrass 1.02 1.29 37.8 37.8
Pseudoroegneria spicata Bluebunch wheatgrass 0.71 1.07 22.2 26.7
Sporobolus cryptandrus Sand dropseed -- 0.13 -- 6.7

Total Grasses 4.22 6.80 66.7 75.6
Forbs
Artemisia ludoviciana White sagebrush 0.09 0.36 4.4 15.6
Grindelia squarrosa Curlycup gumweed 0.13 -- 6.7 --
Medicago sativa Alfalfa -- 0.40 -- 13.3
Melilotus officinalis Yellow sweetclover 7.29 5.33 60 84.4
Mentzelia nuda Bractless blazingstar 0.09 0.09 4.4 4.4
Salsola collina Smooth Russian thistle 0.40 -- 2.2 --
Salsola tragus Prickly Russian thistle 0.31 0.13 15.6 4.4

Total Forbs 7.96 6.31 66.7 91.1
Shrubs
Ceratoides lanata Winterfat -- 0.04 -- 2.2
Ericameria naseosus Rubber rabbitbrush 0.04 0.04 2.2 2.2

Total Shrubs 0.04 0.09 2.2 4.4
Total Plant Cover 12.22 13.20 82.2 95.6

2-Foot Non-solar Cover (%) Constancy (%)
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2013 2014 2013 2014
Grasses
Achnatherum hymenoides Indian ricegrass 4.53 4.74 88.9 85.7
Elymus trachycaulus slender wheatgrass 0.09 -- 4.4 --
Festuca arizonica Arizona fescue 2.98 2.69 75.6 60.0
Pascopyrum smithii Western wheatgrass 7.07 11.09 88.9 94.3
Pseudoroegneria spicata Bluebunch wheatgrass 2.67 2.17 68.9 60.0
Sporobolus cryptandrus Sand dropseed -- 0.06 -- 2.9

Total Grasses 17.33 20.74 100.0 100.0
Forbs
Artemisia ludoviciana White sagebrush 0.13 0.23 6.7 11.4
Kochia scoparia Burningbush 0.04 -- 2.2 --
Machaerantherea canescens Hoary tansyaster 0.04 -- 2.2 --
Medicago sativa Alfalfa 0.13 -- 4.4 --
Melilotus officinalis Yellow sweetclover 2.89 3.03 55.6 48.6
Oenothera albicaulis Evening primrose 0.04 -- 2.2 --
Salsola tragus Russian thistle 2.58 0.23 46.7 11.4

Total Forbs 5.87 3.49 82.2 60.0
Shrubs
Ceratoides lanata Winterfat 0.40 0.23 17.8 11.4
Ericameria naseosus Rubber rabbitbrush 0.22 0.06 11.1 2.9

Total Shrubs 0.62 0.29 28.9 14.3
Total Plant Cover 23.82 24.51 100.0 100.0

3-Foot Non-solar Cover (%) Constancy (%)
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Photo 1:  Near surface soil sample collection.  September, 2014 

 

Photo 2:  Vegetation sample collection.  September, 2014 
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Photo 3: Near surface soil sample collection.  September, 2014 

 

Photo 4:  Subsurface soil sample collection. September, 2014 
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Photo 5:  Vegetation sampling. Winterfat marked with flag. September, 2014 

 
Photo 6:  Vegetation sampling. Rubber rabbitbrush marked with pin flags.  September, 2014 
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Photo 7:  Vegetation sampling. White sagebrush marked with pin flag.  September, 2014 

 

Photo 8:  Vegetation sampling. Western wheatgrass  marked with pin flag.  September, 2014 



 Appendix A 

Select Annotated Field Photographs 

 R:\Projects\22244145_2014_Soil&Veg_Smplg\Task_01\7.0_Project_Working_files\2014 Soil_Veg Sampling\Field Activities Report\Appendices\Appendix A_Select Annotated Field Photographs.doc 12/17/2014 1:39 PM     A-5 

 
Photo 9:  Vegetation monitoring. 1-foot cover solar area, view to the northeast. Transect 14. Tiny grass 

bunches in foreground are mostly western wheatgrass and Arizona fescue.  August, 2014 

 
Photo 10:  Vegetation monitoring. 1-foot cover solar area, view to the northeast. Transect 42. Plants in 

foreground include bluebunch wheatgrass, Arizona fescue, and yellow sweetclover.  August, 2014 



 Appendix A 

Select Annotated Field Photographs 

 R:\Projects\22244145_2014_Soil&Veg_Smplg\Task_01\7.0_Project_Working_files\2014 Soil_Veg Sampling\Field Activities Report\Appendices\Appendix A_Select Annotated Field Photographs.doc 12/17/2014 1:39 PM     A-6 

 
Photo 11:  Vegetation monitoring. 2-foot cover solar area, view to the west.  Transect 2.  Plants in 

foreground include western wheatgrass, bluebunch wheatgrass, and yellow sweetclover.  August, 2014 

 
Photo 12:  Vegetation monitoring. 2-foot cover solar area, view to the east. Transect 16.  Sparsely 

vegetated transect.  August, 2014 
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Photo 13:  Vegetation monitoring. 3-foot cover solar area, view to the east. Transect 40. Plants in 

foreground and middle ground are mostly western wheatgrass and Arizona fescue, with white 

sagebrush and winterfat in middle ground. August, 2014 

 
Photo 14:  Vegetation monitoring. 3-foot cover solar area, view to the west. Transect 3. Plants in 

foreground include western wheatgrass, Arizona fescue, and white sagebrush. August, 2014 
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Photo 15:  Vegetation monitoring. 1-foot cover non-solar area, view to the east.  Transect 16. Sparsely 

vegetated area.  August, 2014 

 
Photo 16:  Vegetation monitoring. 1-foot cover non-solar area, view to the west. Transect 44.  Plants in 

foreground include alfalfa and yellow sweetclover.  August, 2014 
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Photo 17:  Vegetation monitoring. 2-foot cover non-solar area, view to the west. Transect 36.  Yellow 

sweetclover and Indian ricegrass in foreground.  August, 2014 

 
Photo 18:  Vegetation monitoring. 2-foot cover non-solar area, view to the west. Transect 4.  Plants 

include Indian ricegrass and western wheatgrass in foreground.  August, 2014 
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Photo 19:  Vegetation monitoring. 3-foot cover non-solar area. Transect 18, view to the east. Plants 

include western wheatgrass, Indian ricegrass, bluebunch wheatgrass and white sagebrush. August 2014  

 
Photo 20:  Vegetation monitoring. 3-foot cover non-solar area, view to the west. Transect 33. Plants in 

foreground include western wheatgrass, bluebunch wheatgrass, and Indian ricegrass.  August, 2014 
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Vegetation Samples 

B.2-1 
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Appendix C
SURVEY COORDINATES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 1 of 15

Sample ID Northing Easting Horizontal 
Variance 

CVR1-1 2080113.06 1828491.82 0.3
CVR1-2 2080161.3 1828492.43 0.3
CVR1-3 2080178.59 1828492.18 0.3
CVR1-4 2080211.55 1828638.64 0.3
CVR1-5 2080275.31 1828590.27 0.3
CVR1-6 2080325.51 1828670.28 0.3
CVR1-7 2080373.85 1828490.11 0.3
CVR1-8 2080491.9 1828607.95 0.7
CVR1-9 2080507.27 1828588.23 0.3
CVR1-10 2080554.45 1828671.84 0.3
CVR1-11 2080587.73 1828622.4 0.3
CVR1-12 2080617.08 1828509.04 0.3
CVR1-13 2080636.36 1828639.69 0.5
CVR1-14 2080651.43 1828687.33 0.5
CVR1-15 2080669.76 1828559.09 0.7
CVR1-16 2080667.29 1828588.27 1.3
CVR1-17 2080684.95 1828686.77 0.7
CVR1-18 2080719.02 1828554.92 1
CVR1-19 2080766.86 1828653.16 0.6
CVR1-20 2080784.4 1828576.66 0.4
CVR1-21 2080780.48 1828608.32 1
CVR1-22 2080797.56 1828686.09 0.6
CVR1-23 2080800.41 1828704.92 0.4
CVR1-24 2080798.11 1828737.41 0.6
CVR1-25 2080814.13 1828686.12 0.8
CVR1-26 2080825.22 1828599.43 1.2
CVR1-27 2080832.19 1828722.18 0.7
CVR1-28 2080895.37 1828443.51 0.3
CVR1-29 2080909.19 1828457.55 1.5
CVR1-30 2080912.19 1828504.4 0.6
CVR1-31 2080929.31 1828591.62 0.8
CVR1-32 2080930.39 1828621.6 0.6
CVR1-33 2080944.52 1828720.56 1.1
CVR1-34 2080959.97 1828721.81 0.6
CVR1-35 2080979.34 1828720.81 0.9
CVR1-36 2081028.62 1828752.96 0.5
CVR2-1 2080242.78 1828789.24 0.3
CVR2-2 2080289.52 1828755.23 0.3
CVR2-3 2080307.57 1828819.92 0.3
CVR2-4 2080325.4 1828771.73 0.3
CVR2-5 2080326.05 1828836.83 0.3
CVR2-6 2080341.16 1828721.51 0.3
CVR2-7 2080358.45 1828804.24 0.3

Soil and Vegetation Sample Locations



Appendix C
SURVEY COORDINATES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 2 of 15

Sample ID Northing Easting Horizontal 
Variance 

CVR2-8 2080407.15 1828755.52 0.3
CVR2-9 2080487.43 1828870.56 0.8
CVR2-10 2080668.91 1828852.76 0.3
CVR2-11 2080538.95 1828869.5 0.3
CVR2-12 2080568.68 1828753.98 0.3
CVR2-13 2080600.61 1828819.05 0.3
CVR2-14 2080650.18 1828901.63 0.3
CVR2-15 2080733.4 1828902.26 0.3
CVR2-16 2080752.47 1828917.35 0.4
CVR2-17 2080767.53 1828983.14 0.3
CVR2-18 2080800.96 1828853.28 0.3
CVR2-19 2080801.89 1828968.5 0.3
CVR2-20 2080814.6 1828871.5 0.3
CVR2-21 2080834.91 1828952.1 0.3
CVR2-22 2080835.55 1828984.2 0.7
CVR2-23 2080849.4 1828819.95 0.3
CVR2-24 2080867.07 1828952.65 0.3
CVR2-25 2080899.78 1828819.82 0.3
CVR2-26 2080996.96 1829034.54 0.3
CVR2-27 2080875.82 1829180.63 0.5
CVR2-28 2081049.05 1828920.04 0.7
CVR2-29 2081064.98 1828917.81 0.3
CVR2-30 2081058.63 1829051.25 0.4
 CVR2-31 2081082.23 1828882.89 0.3
CVR2-32 2081080.02 1829034.24 0.3
CVR2-33 2081096.48 1828953.43 0.3
CVR2-34 2081111.92 1828985.5 0.3
CVR2-35 2081144.92 1828975.55 0.4
CVR2-36 2081163.73 1828866.97 0.3
CVR3-1 2080207.88 1829017.43 0.3
CVR3-2 2080305.59 1828982.12 0.3
CVR3-3 2080341.18 1828933.42 0.3
CVR3-4 2080336.94 1828998.78 0.3
CVR3-5 2080354.73 1829130.8 0.3
CVR3-6 2080521.55 1828999.3 0.3
CVR3-7 2080537.01 1829081.86 0.3
CVR3-8 2080570.58 1829098.58 0.3
CVR3-9 2080571.48 1829216.21 0.3
CVR3-10 2080587.52 1829000.75 0.3
CVR3-11 2080586.95 1829081.65 0.3
CVR3-12 2080601.68 1829262.52 0.3
CVR3-13 2080603.48 1829278.67 0.3
CVR3-14 2080618.6 1829213.46 0.3
CVR3-15 2080636.57 1829033.78 0.3



Appendix C
SURVEY COORDINATES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 3 of 15

Sample ID Northing Easting Horizontal 
Variance 

CVR3-16 2080636.76 1829080.57 0.3
CVR3-17 2080670.28 1829149.81 0.4
CVR3-18 2080686.13 1829117.05 0.3
CVR3-19 2080685.28 1829214.11 0.3
CVR3-20 2080719.53 1829035.71 0.3
CVR3-21 2080734.7 1829114.93 0.4
CVR3-22 2080734.42 1829131.68 1.8
CVR3-23 2080769.35 1829281.33 0.3
CVR3-24 2080801.63 1829198.25 0.4
CVR3-25 2080815.42 1829295.29 0.3
CVR3-26 2080834.17 1829149.03 0.3
 CVR3-27 2081031.39 1828951.43 0.3
CVR3-28 2080961.51 1829310.99 0.3
CVR3-29 2080979.26 1829264.59 0.3
CVR3-30 2080994.41 1829179.9 0.3
CVR3-31 2081012.21 1829147.46 0.3
CVR3-32 2081074.25 1829211.43 0.3
CVR3-33 2081075.62 1829262.17 0.3
CVR3-34 2081089.99 1829198.2 0.4
CVR3-35 2081173.5 1829164.7 0.3
CVR3-36 2081190.01 1829213.64 0.3

1N-1E 2080345.44 1828669.03 0.4
1N-1S 2080345.361 1828587.579 0.4
1N-2E 2080305.475 1828555.281 0.5
1N-2S 2080305.136 1828473.595 0.3
1N-3E 2080286.486 1828586.01 0.3
1N-3S 2080284.912 1828504.364 0.3
1N-4E 2080271.216 1828664.539 0.6
1N-4S 2080272.394 1828582.713 0.4
1N-5E 2080135.504 1828533.059 0.3
1N-5S 2080134.462 1828450.913 0.4
1N-6E 2080199.941 1828561.717 0.6
1N-6S 2080200.209 1828480.38 0.9
1N-7E 2080307.004 1828661.178 1
1N-7S 2080304.931 1828578.735 0.7
1N-8E 2080324.726 1828561.342 0.3
1N-8S 2080324.639 1828478.15 0.7
1N-9E 2080299.447 1828555.326 0.3
1N-9S 2080299.583 1828471.751 0.8
1N-10E 2080214.516 1828655.355 0.6
1N-10S 2080214.145 1828574.063 0.6
1N-11E 2080279.499 1828652.876 0.5
1N-11S 2080280.039 1828570.668 0.3

Vegetation Transect Locations
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1N-12E 2080213.413 1828543.74 0.6
1N-12S 2080213.411 1828461.413 0.5
1N-13E 2080358.383 1828600.968 0.8
1N-13S 2080357.284 1828519.786 0.3
1N-14E 2080143.181 1828601.652 0.8
1N-14S 2080142.176 1828519.493 0.6
1N-15E 2080160.788 1828546.823 0.3
1N-15S 2080160.414 1828464.295 0.5
1N-16E 2080167.343 1828532.256 1.1
1N-16S 2080166.554 1828450.129 0.3
1N-17E 2080121.736 1828527.955 0.5
1N-17S 2080121.33 1828445.812 0.5
1N-18E 2080174.499 1828544.243 0.4
1N-18S 2080172.947 1828462.203 0.3
1N-19E 2080218.946 1828554.419 0.6
1N-19S 2080219.871 1828472.394 0.5
1N-20E 2080148.271 1828581.615 0.4
1N-20S 2080147.772 1828498.979 0.5
1N-21E 2080245.201 1828549.787 0.4
1N-21S 2080246.298 1828467.91 0.8
1N-22E 2080239.956 1828656.398 0.4
1N-22S 2080238.955 1828573.656 0.5
1N-23E 2080344.055 1828581.222 0.3
1N-23S 2080343.904 1828499.328 0.5
1N-24E 2080238.847 1828555.653 0.5
1N-24S 2080238.431 1828473.088 0.3
1N-25E 2080233.712 1828616.072 0.5
1N-25S 2080233.225 1828534.13 1
1N-26E 2080260.054 1828668.595 0.4
1N-26S 2080259.337 1828586.589 0.3
1N-27E 2080207.06 1828606.264 0.7
1N-27S 2080206.399 1828524.325 0.6
1N-28E 2080181.083 1828615.304 0.4
1N-28S 2080180.703 1828533.506 0.7
1N-29E 2080312.775 1828646.485 0.3
1N-29S 2080311.739 1828564.714 0.4
1N-30E 2080163.419 1828649.918 0.4
1N-30S 2080161.688 1828568.781 0.3
1N-31E 2080331.468 1828627.976 0.3
1N-31S 2080331.223 1828545.154 0.4
1N-32E 2080155.911 1828642.436 0.5
1N-32S 2080155.116 1828560.197 0.4
1N-33E 2080371.231 1828571.423 1.2
1N-33S 2080369.345 1828489.611 0.5
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1N-34E 2080186.675 1828568.191 0.4
1N-34S 2080187.865 1828486.564 0.4
1N-35E 2080258.644 1828577.499 0.3
1N-35S 2080258.97 1828495.679 0.7
1N-36E 2080188.114 1828666.67 0.4
1N-36S 2080187.176 1828584.434 0.8
1N-37E 2080364.315 1828633.392 0.5
1N-37S 2080363.631 1828551.207 0.6
1N-38E 2080251.897 1828546.318 0.3
1N-38S 2080252.719 1828463.982 0.4
1N-39E 2080246.699 1828674.641 0.4
1N-39S 2080246.099 1828591.526 0.5
1N-40E 2080371.928 1828668.107 0.8
1N-40S 2080370.562 1828586.575 0.9
1N-41E 2080279.764 1828553.032 0.4
1N-41S 2080276.506 1828466.737 0.7
1N-42E 2080194.054 1828627.21 0.4
1N-42S 2080192.84 1828545.151 0.8
1N-43E 2080169.617 1828667.349 0.4
1N-43S 2080169.413 1828585.145 0.9
1N-44E 2080318.582 1828581.048 0.5
1N-44S 2080319.886 1828497.061 0.9
1N-45E 2080253.475 1828643.142 0.4
1N-45S 2080252.889 1828560.888 0.9
1S-1E 2080889.057 1828754.524 0.7
1S-1S 2080887.625 1828670.886 1
1S-2E 2080725.262 1828547.434 0.5
1S-2S 2080724.514 1828465.48 0.9
1S-3E 2080610.183 1828581.327 0.3
1S-3S 2080608.361 1828499.237 0.3
1S-4E 2080903.069 1828582.395 0.7
1S-4S 2080903.821 1828499.967 0.7
1S-5E 2080512.878 1828622.921 0.3
1S-5S 2080512.776 1828542.345 1.3
1S-6E 2080677.351 1828695.403 0.3
1S-6S 2080680.346 1828613.742 0.3
1S-7E 2080432.848 1828682.851 0.3
1S-7S 2080426.531 1828598.734 0.6
1S-8E 2080463.744 1828585.402 0.4
1S-8S 2080462.431 1828502.731 0.3
1S-9E 2080661.268 1828624.859 0.3
1S-9S 2080661.555 1828542.851 0.3
1S-10E 2080545.5 1828617.696 0.3
1S-10S 2080546.782 1828536.481 0.3
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1S-11E 2080920.679 1828672.072 0.6
1S-11S 2080922.019 1828593.082 1.1
1S-12E 2081053.407 1828737.39 1.6
1S-12S 2081053.792 1828655.463 1.7
1S-13E 2080610.208 1828706.355 0.3
1S-13S 2080612.082 1828624.913 0.3
1S-14E 2080938.073 1828548.1 0.5
1S-14S 2080937.371 1828465.71 0.9
1S-15E 2080741.762 1828574.625 0.4
1S-15S 2080741.857 1828492.745 0.4
1S-16E 2081036.662 1828749.193 0.7
1S-16S 2081035.058 1828668.887 2.1
1S-17E 2080805.575 1828598.124 0.7
1S-17S 2080804.623 1828515.538 0.8
1S-18E 2080414.167 1828628.336 0.3
1S-18S 2080414.238 1828546.791 0.3
1S-19E 2081020.111 1828678.973 0.9
1S-19S 2081018.719 1828598.625 0.4
1S-20E 2080952.578 1828587.302 1.7
1S-20S 2080952.688 1828509.354 0.9
1S-21E 2080773.717 1828714.219 0.9
1S-21S 2080772.407 1828632.707 0.4
1S-22E 2080757.495 1828667.496 0.4
1S-22S 2080757.678 1828586.249 0.7
1S-23E 2080463.811 1828688.642 0.3
1S-23S 2080463.786 1828606.525 0.3
1S-24E 2080838.415 1828568.597 0.6
1S-24S 2080836.339 1828486.649 0.7
1S-25E 2081018.115 1828776.478 0.9
1S-25S 2081019.554 1828694.496 0.7
1S-26E 2080709.178 1828600.642 0.6
1S-26S 2080708.294 1828518.105 0.8
1S-27E 2080645.864 1828577.673 0.3
1S-27S 2080643.401 1828495.748 0.3
1S-28E 2080594.577 1828662.281 0.3
1S-28S 2080597.691 1828580.986 0.3
1S-29E 2080694.05 1828565.769 0.3
1S-29S 2080693.566 1828484.434 0.3
1S-30E 2081006.608 1828654.043 1.1
1S-30S 2081002.825 1828572.599 0.4
1S-31E 2080726.812 1828688.409 0.4
1S-31S 2080723.844 1828607.563 1.3
1S-32E 2081068.361 1828802.174 1.1
1S-32S 2081068.599 1828719.311 1.3
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1S-33E 2080987.796 1828688.603 0.6
1S-33S 2080987.498 1828606.232 0.8
1S-34E 2081084.396 1828793.854 1.2
1S-34S 2081084.333 1828707.542 0.6
1S-35E 2080956.542 1828726.479 1.6
1S-35S 2080951.91 1828645.345 1.1
1S-36E 2080563.236 1828589.939 0.4
1S-36S 2080561.514 1828507.255 0.3
1S-37E 2080887.533 1828530.43 0.7
1S-37S 2080886.251 1828448.122 0.5
1S-38E 2080429.616 1828588.722 0.4
1S-38S 2080429.538 1828506.909 0.3
1S-39E 2080398.951 1828623.121 0.3
1S-39S 2080395.107 1828536.377 0.5
1S-40E 2080870.572 1828657.41 1.2
1S-40S 2080871.348 1828577.447 0.8
1S-41E 2080644.988 1828682.057 0.3
1S-41S 2080646.065 1828600.406 0.5
1S-42E 2080788.933 1828674.868 1.4
1S-42S 2080789.439 1828590.779 0.8
1S-43E 2080447.561 1828627.987 0.3
1S-43S 2080445.64 1828545.726 0.4
1S-44E 2080496.824 1828656.274 0.3
1S-44S 2080496.445 1828574.086 0.3
1S-45E 2080628.789 1828658.399 0.3
1S-45S 2080628.031 1828576.339 0.3
1S-46E 2080886.806 1828631.35 1.4
1S-46S 2080889.499 1828549.313 0.6
1S-47E 2080787.178 1828544.651 0.8
1S-47S 2080787.405 1828457.563 1.8
1S-48E 2080674.844 1828569.45 0.4
1S-48S 2080674.912 1828487.537 0.3
1S-49E 2080477.354 1828657.186 0.6
1S-49S 2080478.923 1828575.33 0.4
2N-1E 2080373.997 1828873.917 0.3
2N-1S 2080374.063 1828791.902 0.3
2N-2E 2080313.819 1828781.045 0.3
2N-2S 2080313.026 1828698.809 0.3
2N-3E 2080367.465 1828884.169 0.3
2N-3S 2080366.296 1828802.634 0.3
2N-4E 2080406.395 1828896.406 0.3
2N-4S 2080405.9 1828814.373 0.3
2N-5E 2080262.486 1828882.662 0.3
2N-5S 2080262.057 1828799.887 0.3
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2N-6E 2080262.192 1828780.398 0.3
2N-6S 2080261.501 1828698.056 0.3
2N-7E 2080380.935 1828890.492 0.4
2N-7S 2080380.654 1828808.733 0.3
2N-8E 2080321.53 1828874.185 0.3
2N-8S 2080319.678 1828792.568 0.3
2N-9E 2080334.802 1828825.817 0.3
2N-9S 2080334.076 1828743.239 1.2
2N-10E 2080190.474 1828782.266 0.3
2N-10S 2080189.315 1828700.35 0.3
2N-11E 2080339.833 1828782.329 0.3
2N-11S 2080339.161 1828700.733 0.3
2N-12E 2080255.74 1828792.208 0.3
2N-12S 2080254.984 1828710.094 0.3
2N-13E 2080405.357 1828808.977 0.3
2N-13S 2080404.975 1828726.56 0.3
2N-14E 2080287.268 1828777.436 0.3
2N-14S 2080287.43 1828695.668 0.3
2N-15E 2080306.362 1828866.777 0.3
2N-15S 2080307.095 1828785.092 0.3
2N-16E 2080301.237 1828790.109 0.3
2N-16S 2080301.911 1828872.361 0.3
2N-17E 2080242.194 1828868.851 0.3
2N-17S 2080242.182 1828786.633 0.3
2N-18E 2080281.358 1828776.864 0.3
2N-18S 2080281.353 1828694.809 0.3
2N-19E 2080281.852 1828862.419 0.3
2N-19S 2080281.866 1828780.252 0.3
2N-20E 2080314.057 1828870.658 0.3
2N-20S 2080313.661 1828789.251 0.3
2N-21E 2080386.968 1828853.722 0.3
2N-21S 2080386.062 1828771.755 0.3
2N-22E 2080411.453 1828833.315 0.3
2N-22S 2080411.513 1828752.145 0.3
2N-23E 2080393.207 1828876.84 0.3
2N-23S 2080392.247 1828794.535 0.3
2N-24E 2080241.566 1828776.692 0.3
2N-24S 2080241.541 1828695.384 0.3
2N-25E 2080301.613 1828780.339 0.3
2N-25S 2080299.351 1828698.185 0.3
2N-26E 2080399.653 1828889.283 0.3
2N-26S 2080398.916 1828807.422 0.3
2N-27E 2080227.577 1828776.859 0.3
2N-27S 2080229.061 1828695.272 0.3
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2N-28E 2080215.987 1828779.393 0.3
2N-28S 2080215.305 1828697.565 0.3
2N-29E 2080361.411 1828840.931 0.3
2N-29S 2080358.073 1828758.875 0.3
2N-30E 2080248.877 1828844.844 0.3
2N-30S 2080249.25 1828763.744 0.3
2N-31E 2080380.951 1828799.297 0.3
2N-31S 2080379.495 1828716.551 0.4
2N-32E 2080294.09 1828816.18 0.3
2N-32S 2080295.887 1828733.965 0.3
2N-33E 2080417.368 1828790.143 0.3
2N-33S 2080416.665 1828708.202 0.3
2N-34E 2080209.366 1828775.773 0.3
2N-34S 2080208.318 1828693.089 0.3
2N-35E 2080341.187 1828883.471 0.3
2N-35S 2080341.199 1828801.67 0.3
2N-36E 2080235.681 1828840.801 0.3
2N-36S 2080234.372 1828757.255 0.3
2N-37E 2080419.325 1828895.089 0.3
2N-37S 2080418.063 1828813.174 0.3
2N-38E 2080222.878 1828845.597 0.3
2N-38S 2080222.213 1828763.283 0.3
2N-39E 2080202.983 1828807.612 0.3
2N-39S 2080202.337 1828726.656 0.3
2N-40E 2080274.804 1828779.905 0.3
2N-40S 2080274.055 1828697.725 0.3
2N-41E 2080347.02 1828811.504 0.3
2N-41S 2080346.695 1828728.948 0.3
2N-42E 2080398.159 1828789.724 0.3
2N-42S 2080398.399 1828708.16 0.3
2N-43E 2080268.645 1828800.194 0.3
2N-43S 2080268.374 1828718.641 0.3
2N-44E 2080366.008 1828796.703 0.3
2N-44S 2080365.742 1828713.897 0.3
2N-45E 2080326.782 1828804.408 0.3
2N-45S 2080325.981 1828721.955 0.3
2S-1E 2080933.704 1828956.356 0.3
2S-1S 2080931.678 1828875.254 0.4
2S-2E 2080867.165 1828938.582 0.7
2S-2S 2080866.655 1828856.508 1
2S-3E 2080654.104 1828840.868 0.4
2S-3S 2080652.938 1828758.62 0.3
2S-4E 2080620.731 1828913.098 0.6
2S-4S 2080620.601 1828832.133 0.3
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2S-5E 2080820.036 1829010.792 1.2
2S-5S 2080819.264 1828926.616 1.1
2S-6E 2080770.246 1828885.456 0.6
2S-6S 2080769.27 1828805.112 0.9
2S-7E 2080967.147 1828964.061 0.9
2S-7S 2080965.357 1828882.315 0.4
2S-8E 2080540.462 1828852.697 0.9
2S-8S 2080540.351 1828934.23 1.1
2S-9E 2081148.752 1828923.08 0.4
2S-9S 2081147.091 1828841.652 0.4
2S-10E 2080591.897 1828888.572 0.6
2S-10S 2080584.93 1828806.267 0.8
2S-11E 2080722.165 1828856.956 0.4
2S-11S 2080719.82 1828775.17 0.3
2S-12E 2080791.971 1828861.876 1.1
2S-12S 2080787.906 1828777.774 0.7
2S-13E 2080885.027 1829007.606 0.5
2S-13S 2080883.102 1828925.8 1.1
2S-14E 2080949.293 1828907.039 1.3
2S-14S 2080949.352 1828825.285 0.4
2S-15E 2081178.179 1829053.252 1.8
2S-15S 2081180.315 1828970.355 0.3
2S-16E 2081198.775 1828999.389 0.5
2S-16S 2081198.263 1828917.037 0.3
2S-17E 2081117.276 1829067.848 0.4
2S-17S 2081115.911 1828984.397 1.1
2S-18E 2081050.292 1828929.945 1.6
2S-18S 2081050.591 1828846.958 0.4
2S-19E 2081066.133 1829001.612 0.3
2S-19S 2081066.263 1828919.219 0.9
2S-20E 2080722.619 1828962.656 0.3
2S-20S 2080724.246 1828878.756 0.4
2S-21E 2080689.629 1828934.975 0.3
2S-21S 2080688.757 1828852.531 0.6
2S-22E 2080867.912 1829035.73 0.3
2S-22S 2080866.641 1828952.172 0.3
2S-23E 2081181.614 1828952.937 0.5
2S-23S 2081180.621 1828872.251 0.3
2S-24E 2080851.551 1828868.087 0.7
2S-24S 2080849.707 1828786.836 0.4
2S-25E 2080901.716 1828942.12 0.7
2S-25S 2080901.677 1828860.471 1.3
2S-26E 2080835.366 1828907.974 0.9
2S-26S 2080833.642 1828825.119 0.4
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2S-27E 2080787.352 1828964.902 0.4
2S-27S 2080787.627 1828882.569 0.3
2S-28E 2081098.741 1828914.698 0.4
2S-28S 2081097.334 1828832.507 0.3
2S-29S 2080882.616 1828825.101 0.6
2S-29E 2080884.42 1828906.623 0.4
2S-30E 2080474.876 1828907.812 0.3
2S-30S 2080473.778 1828825.719 0.3
2S-31E 2080755.301 1828942.429 0.4
2S-31S 2080753.902 1828858.4 0.4
2S-32E 2080555.034 1828941.457 0.3
2S-32S 2080553.459 1828860.271 0.4
2S-33E 2080488.626 1828861.113 1.2
2S-33S 2080487.971 1828779.781 0.3
2S-34E 2080457.859 1828836.32 0.3
2S-34S 2080455.651 1828754.198 0.3
2S-35E 2080983.112 1828945.254 0.6
2S-35S 2080982.894 1828861.981 0.5
2S-36E 2081134.566 1829074.079 0.6
2S-36S 2081128.67 1828993.305 1.5
2S-37E 2081002.661 1829060.315 1.8
2S-37S 2080998.307 1828976.996 0.5
2S-38E 2080802.677 1828975.587 0.5
2S-38S 2080803.868 1828892.251 0.4
2S-39E 2080689.17 1828837.284 0.4
2S-39S 2080687.63 1828755.478 0.4
2S-40E 2080522.542 1828836.362 0.4
2S-40S 2080521.258 1828754.514 0.5
2S-41E 2080917.259 1828992.352 1.4
2S-41S 2080919.103 1828908.848 1
2S-42E 2080706.11 1828902.809 0.3
2S-42S 2080703.601 1828820.764 0.4
2S-43E 2080476.981 1828809.82 0.4
2S-43S 2080473.13 1828728.09 0.3
2S-44E 2081082.405 1829019.638 0.4
2S-44S 2081082.069 1828937.814 1.4
2S-45E 2080753.455 1828849.406 0.8
2S-45S 2080753.089 1828766.569 0.3
2S-46E 2081148.016 1829056.825 1.1
2S-46S 2081145.153 1828974.203 0.8
2S-47E 2080667.119 1828959.844 0.3
2S-47S 2080671.31 1828877.854 0.4
2S-48E 2080993.07 1828930.252 0.7
2S-48S 2080990.864 1828847.592 0.8
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Sample ID Northing Easting Horizontal 
Variance 

2S-49S 2080948.124 1828940.081 1.3
2S-49E 2080948.273 1829024.508 1.4
3N-1E 2080333.198 1828989.702 0.3
3N-1S 2080332.489 1828907.081 0.3
3N-2E 2080359.899 1829021.537 0.3
3N-2S 2080359.019 1829051.532 0.3
3N-3E 2080295.484 1829020.731 0.3
3N-3S 2080296.009 1828938.218 0.3
3N-4E 2080379.716 1829023.075 0.3
3N-4S 2080379.242 1828940.713 0.4
3N-5E 2080368.446 1829150.298 0.3
3N-5S 2080366.973 1829068.787 0.3
3N-6E 2080302.831 1829020.04 0.3
3N-6S 2080302.205 1828937.905 0.3
3N-7S 2080353.904 1828924.389 0.3
3N-7E 2080352.329 1829005.723 0.3
3N-8E 2080269.242 1829126.085 0.3
3N-8S 2080268.95 1829044.46 0.3
3N-9E 2080247.967 1829004.577 0.3
3N-9S 2080247.588 1828922.841 0.3
3N-10E 2080248.205 1829099.737 0.3
3N-10S 2080247.942 1829017.218 0.3
3N-11E 2080235.502 1829016.59 0.3
3N-11S 2080234.79 1828934.6 0.3
3N-12E 2080305.406 1828986.535 0.3
3N-12S 2080307.119 1828904.589 0.3
3N-13E 2080260.793 1829002.684 0.3
3N-13S 2080260.026 1828920.538 0.3
3N-14E 2080253.683 1828989.309 0.3
3N-14S 2080254.422 1828907.447 0.3
3N-15E 2080296.293 1829141.561 0.3
3N-15S 2080295.366 1829059.762 0.3
3N-16E 2080340.657 1829061.757 0.3
3N-16S 2080340.978 1828979.626 0.3
3N-17E 2080229.294 1829043.471 0.3
3N-17S 2080228.986 1828962.051 0.3
3N-18E 2080326.035 1829007.51 0.3
3N-18S 2080327.952 1828926.451 0.3
3N-19E 2080263.39 1829126.513 0.4
3N-19S 2080262.954 1829044.821 0.3
3N-20E 2080320.639 1828985.474 0.3
3N-20S 2080319.658 1828903.657 0.3
3N-21E 2080307.761 1829089.93 0.3
3N-21S 2080306.73 1829007.769 0.3
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Sample ID Northing Easting Horizontal 
Variance 

3N-22E 2080202.388 1829082.657 0.3
3N-22S 2080202.392 1829000.831 0.3
3N-23E 2080373.909 1829087.573 0.3
3N-23S 2080372.587 1829005.289 0.3
3N-24E 2080275.427 1829052.16 0.3
3N-24S 2080275.722 1828969.84 0.3
3N-25E 2080194.718 1829089.01 0.3
3N-25S 2080195.471 1829007.327 0.3
3N-26E 2080322.216 1829150.922 0.3
3N-26S 2080322.129 1829068.36 0.3
3N-27E 2080381.171 1829145.956 0.3
3N-27S 2080379.902 1829064.719 0.3
3N-28E 2080236.101 1829111.299 0.3
3N-28S 2080235.639 1829029.136 0.3
3N-29E 2080361.773 1829133.856 0.3
3N-30E 2080209.664 1829075.257 0.3
3N-30S 2080208.011 1828993.299 0.3
3N-31E 2080386.174 1829006.859 0.3
3N-31S 2080385.294 1828924.576 0.3
3N-32E 2080341.043 1829149.445 0.4
3N-32S 2080341.264 1829067.4 0.4
3N-33E 2080365.378 1829036.826 0.3
3N-33S 2080364.733 1828955.982 0.3
3N-34E 2080215.244 1829094.359 0.3
3N-34S 2080215.187 1829011.222 0.3
3N-35E 2080312.726 1829000.882 0.3
3N-35S 2080314.417 1828919.62 0.3
3S-1E 2080902.18 1829168.766 0.3
3S-1S 2080899.066 1829086.699 0.3
3S-2E 2080935.063 1829285.221 0.3
3S-2S 2080934.309 1829203.491 0.3
3S-3E 2080704.963 1829146.614 0.4
3S-3S 2080705.377 1829064.663 1.2
3S-4E 2080916.486 1829171.788 1.4
3S-4S 2080917.14 1829091.561 0.3
3S-5E 2081065.333 1829253.146 0.3
3S-5S 2081065.729 1829171.052 0.3
3S-6E 2081032.962 1829294.458 0.3
3S-6S 2081031.509 1829212.92 0.3
3S-7E 2080838.601 1829306.332 0.5
3S-8S 2080918.188 1829224.411 0.3
3S-8E 2080919.791 1829305.903 0.5
3S-9E 2081081.811 1829206.668 0.3
3S-9S 2081080.342 1829124.52 0.4
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Sample ID Northing Easting Horizontal 
Variance 

3S-10E 2080786.22 1829232.245 0.3
3S-10S 2080788.146 1829150.315 0.3
3S-11E 2080703.968 1829313.135 1.3
3S-11S 2080704.198 1829230.457 0.4
3S-12E 2080721.749 1829291.293 0.4
3S-12S 2080721.059 1829209.03 0.5
3S-13E 2080952.003 1829272.951 0.4
3S-13S 2080952.871 1829191.964 1.3
3S-14E 2080887.275 1829290.044 0.3
3S-14S 2080885.387 1829207.733 0.3
3S-15E 2080805.977 1829295.111 0.4
3S-15S 2080804.896 1829212.087 0.3
3S-16E 2080904.115 1829268.969 0.3
3S-16S 2080901.727 1829187.274 0.3
3S-17E 2081163.106 1829194.378 0.3
3S-17S 2081162.271 1829111.59 0.3
3S-18E 2080689.223 1829318.473 0.8
3S-18S 2080690.067 1829236.504 0.5
3S-19E 2080852.572 1829301.888 0.3
3S-19S 2080853.093 1829219.911 0.3
3S-20E 2080671.729 1829227.47 0.3
3S-20S 2080671.411 1829146.038 0.3
3S-21E 2081195.847 1829192.345 0.3
3S-21S 2081194.649 1829110.202 0.3
3S-22E 2080556.036 1829074.001 0.4
3S-22S 2080552.65 1828991.868 0.3
3S-23E 2080572.539 1829212.482 0.3
3S-23S 2080571.742 1829131.132 0.8
3S-24S 2080868.682 1829175.339 0.5
3S-24E 2080866.576 1829260.654 2
3S-25E 2081002.435 1829241.345 1.6
3S-25S 2081000.294 1829160.083 0.3
3S-26E 2080540.187 1829244.741 0.3
3S-26S 2080539.787 1829162.883 0.3
3S-27E 2080655.466 1829239.986 0.4
3S-27S 2080655.028 1829157.349 0.3
3S-28E 2080639.018 1829189.331 0.4
3S-28S 2080638.365 1829107.527 0.4
3S-29E 2080657.125 1829106.953 0.7
3S-29S 2080653.762 1829030.586 0.3
3S-30E 2080753.923 1829324.217 0.6
3S-30S 2080754.539 1829240.438 0.4
3S-31E 2081114.29 1829254.176 0.3
3S-31S 2081113.178 1829172.293 0.3
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Sample ID Northing Easting Horizontal 
Variance 

3S-32E 2080522.938 1829081.783 0.3
3S-32S 2080521.401 1828999.776 0.3
3S-33E 2080968.378 1829197.564 0.5
3S-33S 2080963.727 1829115.475 1.8
3S-34E 2080605.761 1829271.75 0.4
3S-34S 2080606.841 1829189.204 0.7
3S-35E 2080754.386 1829225.14 0.5
3S-36E 2080819.623 1829138.7 0.3
3S-36S 2080818.599 1829057.01 0.3
3S-37E 2080623.017 1829121.401 0.8
3S-37S 2080620.316 1829039.027 0.3
3S-38E 2080804.859 1829169.446 0.5
3S-38S 2080803.885 1829086.837 0.3
3S-39E 2080622.809 1829284.724 0.3
3S-39S 2080624.665 1829203.509 0.3
3S-40E 2080771.547 1829142.273 0.4
3S-40S 2080769.336 1829060.384 0.3
3S-41E 2080588.762 1829131.005 0.4
3S-41S 2080587.528 1829048.884 0.4
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Table D-1 
COVER DATA FROM 2014 VEGETATION MONITORING TRANSECTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 1 of 2

3-foot Cover Solar 
Area (3S) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 SUM MEAN VAR SD SE Sample 

Adequacy

Number of Points per Transect (50 Point Transect)
Grass points 9 7 11 4 5 8 5 5 6 5 11 7 4 11 3 9 5 9 5 9 1 2 8 7 10 11 7 10 9 8 5 10 8 12 12 11 9 13 7 10 9 317 7.73
Forb Points 5 2 2 6 3 5 5 3 3 3 3 3 4 3 1 4 0 0 6 6 2 8 1 7 4 4 11 0 1 3 5 2 4 0 2 7 0 2 1 2 3 136 3.32
Shrub Points 1 1 0 1 1 0 0 0 0 0 2 2 0 0 0 0 0 0 1 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0.29
All Vegetation Points 15 10 13 11 9 13 10 8 9 8 16 12 8 14 4 13 5 9 12 16 3 10 9 14 14 17 18 10 10 11 10 12 12 12 14 18 9 15 8 12 12 465 11.34
Rock 0 1 0 5 0 1 4 3 3 1 2 1 4 2 0 1 2 2 1 6 3 1 1 1 3 3 1 0 0 3 2 0 1 4 0 2 0 1 1 0 0 66 1.61
Litter 3 1 1 3 1 7 4 8 4 0 3 0 6 2 1 5 0 3 3 8 0 1 4 5 2 3 4 1 5 2 4 5 0 8 0 5 5 6 1 0 1 125 3.05
Other 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 4 0.10
Bare ground 32 38 36 31 40 29 32 31 34 41 29 35 32 32 45 31 43 36 34 20 44 38 36 30 31 27 27 39 35 34 32 33 37 26 36 25 36 28 40 38 37 1390 33.90
Total Non-Vegetation 
Points 35 40 37 39 41 37 40 42 41 42 34 38 42 36 46 37 45 41 38 34 47 40 41 36 36 33 32 40 40 39 40 38 38 38 36 32 41 35 42 38 38 1585 38.66
Percent Cover
Grass Cover (%) 18 14 22 8 10 16 10 10 12 10 22 14 8 22 6 18 10 18 10 18 2 4 16 14 20 22 14 20 18 16 10 20 16 24 24 22 18 26 14 20 18 634 15.46 33.60 5.80 0.91
Forb Cover (%) 10 4 4 12 6 10 10 6 6 6 6 6 8 6 2 8 0 0 12 12 4 16 2 14 8 8 22 0 2 6 10 4 8 0 4 14 0 4 2 4 6 272 6.63 23.29 4.83 0.75
Shrub Cover (%) 2 2 0 2 2 0 0 0 0 0 4 4 0 0 0 0 0 0 2 2 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0.59 1.45 1.20 0.19
Total Veg Cover 30 20 26 22 18 26 20 16 18 16 32 24 16 28 8 26 10 18 24 32 6 20 18 28 28 34 36 20 20 22 20 24 24 24 28 36 18 30 16 24 24 930 22.68 47.72 6.91 1.08 26.30

Total Perennial Cover 20 18 26 18 12 16 12 10 14 10 26 20 12 24 6 18 10 18 18 20 6 8 16 16 20 26 16 20 18 16 12 22 16 24 24 24 18 26 16 24 20 716 17.46 30.80 5.55 0.87 28.64
Total Annual/Biennial 10 2 0 4 6 10 8 6 4 6 6 4 4 4 2 8 0 0 6 12 0 12 2 12 8 8 20 0 2 6 8 2 8 0 4 12 0 4 0 0 4 214 5.22 20.18 4.49 0.70
Rock Cover (%) 0 2 0 10 0 2 8 6 6 2 4 2 8 4 0 2 4 4 2 12 6 2 2 2 6 6 2 0 0 6 4 0 2 8 0 4 0 2 2 0 0 132 3.22
Litter Cover (%) 6 2 2 6 2 14 8 16 8 0 6 0 12 4 2 10 0 6 6 16 0 2 8 10 4 6 8 2 10 4 8 10 0 16 0 10 10 12 2 0 2 250 6.10
Other Cover %) 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 8 0.20
Bare ground (%) 64 76 72 62 80 58 64 62 68 82 58 70 64 64 90 62 86 72 68 40 88 76 72 60 62 54 54 78 70 68 64 66 74 52 72 50 72 56 80 76 74 2780 67.80
Total Non-Veg Cover 70 80 74 78 82 74 80 84 82 84 68 76 84 72 92 74 90 82 76 68 94 0 0 72 72 66 64 80 80 78 80 76 76 76 72 64 82 70 84 76 76 3008 73.37
Disturbance
Informal roads (%) 0 12 0 0 14 0 0 4 0 12 18 0 14 0 12 0 0 22 0 0 0 0 0 0 14 12 0 0 0 12 14 0 0 12 0 0 0 0 0 0 0 172 4.20
Mowed (%) 0 0 30 20 0 0 30 0 26 24 44 0 0 0 0 0 0 46 0 0 0 14 28 40 0 16 20 0 20 36 0 12 38 24 0 0 18 14 22 0 0 522 12.73

2-foot Cover Solar 
Area (2S) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 SUM MEAN VAR SD SE Sample 

Adequacy

Number of Points per Transect (50 Point Transect)
Grass Points 10 6 7 11 14 7 7 11 3 11 13 7 8 9 1 0 2 10 7 4 8 9 4 3 3 12 10 2 6 4 9 7 5 4 4 6 5 7 4 4 12 4 7 3 6 1 7 3 3 310 6.33
Forb Points 1 11 1 6 4 3 1 3 3 7 1 3 3 8 5 0 3 12 4 9 6 4 3 4 4 3 7 7 6 2 4 1 9 4 3 3 2 1 5 3 4 7 1 5 6 2 3 3 3 203 4.14
Shrub Points 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 5 0.10
All Vegetation Points 11 18 8 17 18 10 8 14 6 18 14 10 11 17 6 0 5 22 12 13 14 13 8 7 7 15 17 9 12 6 13 8 15 8 7 9 7 8 9 7 16 11 8 8 13 3 10 6 6 518 10.57
Rock 3 2 5 1 0 1 0 4 5 0 1 1 6 2 0 0 4 3 5 3 3 1 0 2 1 1 1 0 0 2 2 0 0 2 3 2 3 2 0 2 1 1 0 0 1 4 4 2 2 88 1.80
Litter 4 2 3 7 6 4 0 7 0 8 7 5 0 0 0 0 2 1 8 6 6 4 1 1 0 1 1 1 4 1 0 4 4 0 2 2 0 6 1 3 4 5 4 2 2 1 6 0 0 136 2.78
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 4 0.08
Bare ground 32 28 34 25 26 35 42 25 39 24 28 34 33 31 44 50 39 24 23 28 27 32 41 40 42 33 31 40 34 41 35 38 31 40 38 37 40 32 40 38 29 33 38 40 34 42 30 42 42 1704 34.78
Total Non Veg Points 39 32 42 33 32 40 42 36 44 32 36 40 39 33 44 50 45 28 38 37 36 37 42 43 43 35 33 41 38 44 37 42 35 42 43 41 43 42 41 43 34 39 42 42 37 47 40 44 44 1932 39.43
Percent Cover
Grass Cover (%) 20 12 14 22 28 14 14 22 6 22 26 14 16 18 2 0 4 20 14 8 16 18 8 6 6 24 20 4 12 8 18 14 10 8 8 12 10 14 8 8 24 8 14 6 12 2 14 6 6 620 12.65 46.06 6.79 0.97
Forb Cover (%) 2 22 2 12 8 6 2 6 6 14 2 6 6 16 10 0 6 24 8 18 12 8 6 8 8 6 14 14 12 4 8 2 18 8 6 6 4 2 10 6 8 14 2 10 12 4 6 6 6 406 8.29 28.17 5.31 0.76
Shrub Cover (%) 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 10 0.20 0.37 0.61 0.09
Total Veg Cover 22 36 16 34 36 20 16 28 12 36 28 20 22 34 12 0 10 44 24 26 28 26 16 14 14 30 34 18 24 12 26 16 30 16 14 18 14 16 18 14 32 22 16 16 26 6 20 12 12 1036 21.14 81.83 9.05 1.29 51.48
Total Perennial Cover 20 18 16 22 28 18 14 22 8 24 26 16 18 20 4 0 6 20 16 10 18 22 10 6 6 26 24 4 14 8 20 14 16 10 8 16 10 14 8 8 26 8 16 8 16 4 14 8 6 694 14.16 49.14 7.01 1.00 68.89
Total Annual/Biennial 2 18 0 12 8 2 2 6 4 12 2 4 4 14 8 0 4 24 8 16 10 4 6 8 8 4 10 14 10 4 6 2 14 6 6 2 4 2 10 6 6 14 0 8 10 2 6 4 6 342 6.98 25.52 5.05 0.72
Rock 6 4 10 2 0 2 0 8 10 0 2 2 12 4 0 0 8 6 10 6 6 2 0 4 2 2 2 0 0 4 4 0 0 4 6 4 6 4 0 4 2 2 0 0 2 8 8 4 4 176 3.59
Litter 8 4 6 14 12 8 0 14 0 16 14 10 0 0 0 0 4 2 16 12 12 8 2 2 0 2 2 2 8 2 0 8 8 0 4 4 0 12 2 6 8 10 8 4 4 2 12 0 0 272 5.55
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 8 0.16
Bare ground 64 56 68 50 52 70 84 50 78 48 56 68 66 62 88 100 78 48 46 56 54 64 82 80 84 66 62 80 68 82 70 76 62 80 76 74 80 64 80 76 58 66 76 80 68 84 60 84 84 3408 69.55
Total Non Veg Cover 78 64 84 66 64 80 84 72 88 64 72 80 78 66 88 100 90 56 76 74 72 74 84 86 86 70 66 82 76 88 74 84 70 84 86 82 86 84 82 86 68 78 84 84 74 94 80 88 88 3864 78.86
Disturbance
Informal roads (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 104 2.12
Mowed (%) 10 30 28 14 12 0 14 0 0 20 0 30 0 0 20 0 0 18 0 16 0 18 10 0 0 10 24 0 0 0 0 0 10 0 0 34 34 4 0 8 8 10 0 0 0 0 0 0 0 382 7.80

1-foot Cover Solar 
Area (1S) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 SUM MEAN VAR SD SE Sample 

Adequacy

Number of Points per Transect (50 Point Transect)
Grass Points 5 3 5 2 4 7 5 4 7 7 2 3 7 0 9 1 5 5 2 3 3 3 7 6 5 7 3 7 7 2 4 0 5 3 5 2 1 2 7 5 4 5 5 8 1 4 11 2 2 212 4.33
Forb Points 2 2 7 12 1 1 11 4 5 6 4 6 6 2 3 10 4 2 2 4 4 4 5 3 2 5 7 2 6 0 9 2 4 2 4 12 2 3 5 8 5 7 9 7 4 11 1 5 12 244 4.98
Shrub Points 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0.04
All vegetation Points 7 5 12 14 5 8 16 8 12 13 6 9 14 2 12 11 9 7 5 7 7 7 12 9 7 12 10 9 13 2 13 2 9 5 9 14 3 5 12 13 9 12 14 15 5 15 12 7 14 458 9.35
Rock 5 1 2 1 4 2 1 0 0 2 4 0 3 3 2 4 4 0 7 4 0 0 1 1 3 0 1 0 3 0 0 2 3 0 3 1 0 0 2 0 0 0 2 1 0 1 1 2 0 76 1.55
Litter 3 6 2 1 5 10 2 0 4 4 1 0 4 2 2 1 7 0 0 1 1 1 6 6 8 4 4 5 2 0 3 0 1 2 3 1 1 0 2 0 4 2 1 2 2 2 6 5 4 133 2.71
Other 0 0 0 0 0 2 0 0 0 2 0 0 0 1 0 0 4 0 2 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 16 0.33
Bare ground 35 38 34 34 36 28 31 42 34 29 39 41 29 42 34 34 26 43 36 38 42 42 31 34 29 34 35 36 32 48 34 46 37 43 35 34 46 45 34 37 37 36 33 32 43 32 31 34 32 1767 36.06
Total Non-Vegetation 43 45 38 36 45 42 34 42 38 37 44 41 36 48 38 39 41 43 45 43 43 43 38 41 43 38 40 41 37 48 37 48 41 45 41 36 47 45 38 37 41 38 36 35 45 35 38 43 36 1992 40.65
Percent Cover
Grass Cover (%) 10 6 10 4 8 14 10 8 14 14 4 6 14 0 18 2 10 10 4 6 6 6 14 12 10 14 6 14 14 4 8 0 10 6 10 4 2 4 14 10 8 10 10 16 2 8 22 4 4 424 8.65 23.23 4.82 0.69
Forb Cover (%) 4 4 14 24 2 2 22 8 10 12 8 12 12 4 6 20 8 4 4 8 8 8 10 6 4 10 14 4 12 0 18 4 8 4 8 24 4 6 10 16 10 14 18 14 8 22 2 10 24 488 9.96 40.75 6.38 0.91
Shrub Cover (%) 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0.08 0.16 0.40 0.06
Total Veg Cover 14 10 24 28 10 16 32 16 24 26 12 18 28 4 24 22 18 14 10 14 14 14 24 18 14 24 20 18 26 4 26 4 18 10 18 28 6 10 24 26 18 24 28 30 10 30 24 14 28 916 18.69 58.26 7.63 1.09 46.88
Total Perennial Cover 12 6 10 4 8 16 10 8 14 18 4 8 18 0 18 2 10 10 6 6 6 6 14 12 14 14 6 14 20 4 8 0 10 6 10 4 2 4 14 10 8 12 10 16 2 10 22 4 6 456 9.31 28.09 5.30 0.76 91.22
Total Annual/Biennial 2 4 14 24 2 0 22 8 10 8 8 10 10 4 6 20 8 4 4 8 8 8 10 6 0 10 14 4 6 0 18 4 8 4 8 24 4 6 10 16 10 12 18 14 8 20 2 10 22 460 9.39 40.87 6.39 0.91
Rock 10 2 4 2 8 4 2 0 0 4 8 0 6 6 4 8 8 0 14 8 0 0 2 2 6 0 2 0 6 0 0 4 6 0 6 2 0 0 4 0 0 0 4 2 0 2 2 4 0 152 3.10
Litter 6 12 4 2 10 20 4 0 8 8 2 0 8 4 4 2 14 0 0 2 2 2 12 12 16 8 8 10 4 0 6 0 2 4 6 2 2 0 4 0 8 4 2 4 4 4 12 10 8 266 5.43
Other 0 0 0 0 0 4 0 0 0 4 0 0 0 2 0 0 8 0 4 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 32 0.65
Bare ground 70 76 68 68 72 56 62 84 68 58 78 82 58 84 68 68 52 86 72 76 84 84 62 68 58 68 70 72 64 96 68 92 74 86 70 68 92 90 68 74 74 72 66 64 86 64 62 68 64 3534 72.12
Total Non Veg Cover 86 90 76 72 90 84 68 84 76 74 88 82 72 96 76 78 82 86 90 86 86 86 76 82 86 76 80 82 74 96 74 96 82 90 82 72 94 90 76 74 82 76 72 70 90 70 76 86 72 3984 81.31
Disturbance
Informal roads (%) 0 0 0 0 0 22 0 0 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 16 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 100 2.04
Mowed (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 16 16 0 0 0 0 0 0 10 0 0 0 0 16 16 20 108 2.20



Table D-1 
COVER DATA FROM 2014 VEGETATION MONITORING TRANSECTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 2 of 2

3-foot Cover Non-
Solar Area (3N) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 SUM MEAN VAR SD SE Sample 

Adequacy

Number of Points per Transect (50 Point Transect)
Grass Points 16 17 11 13 4 7 14 9 13 9 9 12 12 9 16 12 15 12 11 13 9 10 9 6 9 3 3 10 5 12 11 8 9 11 14 363 10.37
Forb Points 0 0 0 1 8 0 1 2 0 3 0 0 0 2 0 0 1 1 1 0 0 2 3 2 2 9 3 3 10 0 1 4 1 0 1 61 1.74
Shrub Points 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 5 0.14
All Vegetation Points 16 17 11 14 12 7 16 11 13 12 9 12 12 11 16 12 17 13 12 13 9 12 12 8 11 12 6 14 16 12 12 12 10 12 15 429 12.26
Rock 0 0 0 0 3 2 2 2 1 1 1 1 1 0 5 3 0 3 2 0 1 0 3 1 0 2 5 2 3 1 1 4 0 2 0 52 1.49
Litter 4 2 2 5 2 3 7 4 3 4 2 2 4 1 5 1 0 2 6 7 1 5 2 4 11 2 2 5 3 1 4 0 0 4 7 117 3.34
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Bare ground 30 31 37 31 33 38 25 33 33 33 38 35 33 38 24 34 33 32 30 30 39 33 33 37 28 34 37 29 28 36 33 34 40 32 28 1152 32.91
Total Non-Vegetation 34 33 39 36 38 43 34 39 37 38 41 38 38 39 34 38 33 37 38 37 41 38 38 42 39 38 44 36 34 38 38 38 40 38 35 1321 37.74
Percent Cover 
Grass Cover (%) 32 34 22 26 8 14 28 18 26 18 18 24 24 18 32 24 30 24 22 26 18 20 18 12 18 6 6 20 10 24 22 16 18 22 28 726 20.74 49.43 7.03 1.19
Forb Cover (%) 0 0 0 2 16 0 2 4 0 6 0 0 0 4 0 0 2 2 2 0 0 4 6 4 4 18 6 6 20 0 2 8 2 0 2 122 3.49 25.73 5.07 0.86
Shrub Cover (%) 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 2 0 10 0.29 0.50 0.71 0.12
Total Veg Cover 32 34 22 28 24 14 32 22 26 24 18 24 24 22 32 24 34 26 24 26 18 24 24 16 22 24 12 28 32 24 24 24 20 24 30 858 24.51 27.61 5.25 0.89 13.14
Total Perennial Cover 32 34 22 28 8 14 30 20 26 18 18 24 24 18 32 24 32 26 22 26 18 20 18 12 18 6 6 22 12 24 22 18 18 24 28 744 21.26 51.08 7.15 1.21 32.32
Total Annual/Biennial 0 0 0 0 16 0 2 2 0 6 0 0 0 4 0 0 2 0 2 0 0 4 6 4 4 18 6 6 20 0 2 6 2 0 2 114 3.26 25.90 5.09 0.86
Rock 0 0 0 0 6 4 4 4 2 2 2 2 2 0 10 6 0 6 4 0 2 0 6 2 0 4 10 4 6 2 2 8 0 4 0 104 2.97
Litter 8 4 4 10 4 6 14 8 6 8 4 4 8 2 10 2 0 4 12 14 2 10 4 8 22 4 4 10 6 2 8 0 0 8 14 234 6.69
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Bare ground 60 62 74 62 66 76 50 66 66 66 76 70 66 76 48 68 66 64 60 60 78 66 66 74 56 68 74 58 56 72 66 68 80 64 56 2304 65.83
Total Non Veg Cover 68 66 78 72 76 86 68 78 74 76 82 76 76 78 68 76 66 74 76 74 82 76 76 84 78 76 88 72 68 76 76 76 80 76 70 2642 75.49
Disturbance
Informal roads (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Mowed (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

2-foot Cover Non-
Solar Area (2N) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 SUM MEAN VAR SD SE Sample 

Adequacy

Number of Points per Transect (50 Point Transect)
Grass Points 4 0 2 9 3 0 10 1 4 0 8 1 11 2 2 1 1 1 0 3 8 8 9 1 1 5 0 0 6 2 12 5 8 0 2 0 6 0 1 0 1 6 0 5 4 153 3.40
Forb Points 5 4 4 7 1 4 2 0 3 6 3 1 2 4 1 2 8 4 3 0 8 6 8 1 1 7 0 3 6 6 4 1 6 0 1 4 3 1 2 3 1 1 2 1 2 142 3.16
Shrub Points 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0.04
All Vegetation Points 9 4 7 16 4 4 12 1 7 6 11 2 13 6 3 3 9 5 3 3 16 15 17 2 2 12 0 3 12 8 16 6 14 0 3 4 9 1 3 3 2 7 2 6 6 297 6.60
Rock 0 6 1 1 7 10 0 9 4 2 1 7 2 10 4 2 2 6 10 10 0 2 2 7 5 3 13 5 2 4 0 11 1 13 0 12 2 0 15 7 0 4 9 3 5 219 4.87
Litter 8 0 8 2 3 0 6 0 3 0 3 0 4 1 0 0 1 0 0 0 10 8 4 0 0 5 0 0 2 2 3 0 4 1 1 0 1 0 0 0 0 8 0 2 2 92 2.04
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0.04
Bare ground 33 40 34 31 36 36 32 40 36 42 35 41 31 33 43 45 38 39 37 37 24 25 27 41 43 30 37 42 34 36 31 33 29 36 46 34 38 49 32 40 48 31 39 39 37 1640 36.44
Total Non-Vegetation 41 46 43 34 46 46 38 49 43 44 39 48 37 44 47 47 41 45 47 47 34 35 33 48 48 38 50 47 38 42 34 44 36 50 47 46 41 49 47 47 48 43 48 44 44 1953 43.40
Percent Cover 
Grass Cover (%) 8 0 4 18 6 0 20 2 8 0 16 2 22 4 4 2 2 2 0 6 16 16 18 2 2 10 0 0 12 4 24 10 16 0 4 0 12 0 2 0 2 12 0 10 8 306 6.80 49.16 7.01 1.05
Forb Cover (%) 10 8 8 14 2 8 4 0 6 12 6 2 4 8 2 4 16 8 6 0 16 12 16 2 2 14 0 6 12 12 8 2 12 0 2 8 6 2 4 6 2 2 4 2 4 284 6.31 22.54 4.75 0.71
Shrub Cover (%) 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0.09 0.17 0.42 0.06
Total Veg Cover 18 8 14 32 8 8 24 2 14 12 22 4 26 12 6 6 18 10 6 6 32 30 34 4 4 24 0 6 24 16 32 12 28 0 6 8 18 2 6 6 4 14 4 12 12 594 13.20 96.07 9.80 1.46 155.62
Total Perennial Cover 10 4 6 18 6 6 20 2 8 0 18 2 24 4 4 2 4 6 2 6 16 20 18 4 2 10 0 0 12 6 24 10 16 0 4 0 14 0 2 0 2 12 0 10 8 342 7.60 49.75 7.05 1.05 243.08
Total Annual/Biennial 8 4 8 14 2 2 4 0 6 12 4 2 2 8 2 4 14 4 4 0 16 10 16 0 2 14 0 6 12 10 8 2 12 0 2 8 4 2 4 6 2 2 4 2 4 252 5.60 21.75 4.66 0.70
Rock 0 12 2 2 14 20 0 18 8 4 2 14 4 20 8 4 4 12 20 20 0 4 4 14 10 6 26 10 4 8 0 2 2 26 0 24 4 0 30 14 0 8 18 6 10 418 9.29
Litter 16 0 16 4 6 0 12 0 6 0 6 0 8 2 0 0 2 0 0 0 20 16 8 0 0 10 0 0 4 4 6 0 8 2 2 0 2 0 0 0 0 16 0 4 4 184 4.09
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0.09
Bare ground 66 80 68 62 72 72 64 80 72 84 70 82 62 66 86 90 76 78 74 74 48 50 54 82 86 60 74 84 68 72 62 66 58 72 92 68 76 98 64 80 96 62 78 78 74 3280 72.89
Total Non Veg Cover 82 92 86 68 92 92 76 98 86 88 78 96 74 88 94 94 82 90 94 94 68 70 66 96 96 76 100 94 76 84 68 88 72 100 94 92 82 98 94 94 96 86 96 88 88 3906 86.80
Disturbance
Informal roads (%) 0 0 28 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 146 3.24
Mowed (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

1-foot Cover Non-
Solar Area (1N) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 SUM MEAN VAR SD SE Sample 

Adequacy

Number of Points per Transect (50 Point Transect)
Grass Points 6 3 1 1 0 1 4 4 6 0 2 0 6 2 0 0 1 1 0 1 0 0 3 1 0 2 0 0 3 0 7 0 4 0 2 0 5 0 0 4 4 1 0 2 0 77 1.71
Forb Points 2 1 1 2 0 8 0 8 0 0 4 1 8 2 0 0 1 2 4 2 0 1 9 0 2 1 0 1 0 0 10 0 9 1 5 0 9 0 0 0 8 0 0 12 0 114 2.53
Shrub Points 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0.07
All vegetation points 8 4 2 3 0 9 4 12 6 1 6 1 14 4 0 0 2 4 5 3 0 1 12 1 2 3 0 1 3 0 17 0 13 1 7 0 14 0 0 4 12 1 0 14 0 194 4.31
Rock 3 0 3 12 4 2 8 4 3 8 7 7 0 14 2 7 13 2 8 6 4 12 0 3 11 7 15 2 7 10 1 12 3 5 7 14 2 10 5 5 1 11 12 5 8 285 6.33
Litter 2 1 0 2 0 0 1 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 0 4 0 3 0 0 0 2 0 0 0 0 0 0 0 0 22 0.49
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Bare ground 37 45 45 33 46 39 37 34 41 41 35 42 35 32 48 43 35 44 37 41 46 37 37 45 37 39 35 47 39 40 28 38 31 44 36 36 32 40 45 41 37 38 38 31 42 1749 38.87
Total Non-Vegetation 42 46 48 47 50 41 46 38 44 49 44 49 36 46 50 50 48 46 45 47 50 49 38 49 48 47 50 49 47 50 33 50 37 49 43 50 36 50 50 46 38 49 50 36 50 2056 45.69
Percent Cover
Grass Cover (%) 12 6 2 2 0 2 8 8 12 0 4 0 12 4 0 0 2 2 0 2 0 0 6 2 0 4 0 0 6 0 14 0 8 0 4 0 10 0 0 8 8 2 0 4 0 154 3.42 16.84 4.10 0.61
Forb Cover (%) 4 2 2 4 0 16 0 16 0 0 8 2 16 4 0 0 2 4 8 4 0 2 18 0 4 2 0 2 0 0 20 0 18 2 10 0 18 0 0 0 16 0 0 24 0 228 5.07 49.38 7.03 1.05
Shrub Cover (%) 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0.13 0.25 0.50 0.08
Total Veg Cover 16 8 4 6 0 18 8 24 12 2 12 2 28 8 0 0 4 8 10 6 0 2 24 2 4 6 0 2 6 0 34 0 26 2 14 0 28 0 0 8 24 2 0 28 0 388 8.62 97.06 9.85 1.47 368.48
Total Perennial Cover 12 6 2 2 0 2 8 8 12 2 4 0 12 4 0 0 2 4 4 2 0 2 6 2 4 6 0 0 6 0 18 0 10 0 4 0 14 0 0 8 8 2 0 4 0 180 4.00 20.00 4.47 0.67 352.80
Total Annual/Biennial 4 2 2 4 0 16 0 16 0 0 8 2 16 4 0 0 2 4 6 4 0 0 18 0 0 0 0 2 0 0 16 0 16 2 10 0 14 0 0 0 16 0 0 24 0 208 4.62 44.88 6.70 1.00
Rock 6 0 6 24 8 4 16 8 6 16 14 14 0 28 4 14 26 4 16 12 8 24 0 6 22 14 30 4 14 20 2 24 6 10 14 28 4 20 10 10 2 22 24 10 16 570 12.67
Litter 4 2 0 4 0 0 2 0 0 0 4 0 2 0 0 0 0 0 0 0 0 0 2 2 0 2 0 0 2 0 8 0 6 0 0 0 4 0 0 0 0 0 0 0 0 44 0.98
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Bare ground 74 90 90 66 92 78 74 68 82 82 70 84 70 64 96 86 70 88 74 82 92 74 74 90 74 78 70 94 78 80 56 76 62 88 72 72 64 80 90 82 74 76 76 62 84 3498 77.73
Total Non Veg Cover 84 92 96 94 100 82 92 76 88 98 88 98 72 92 100 100 96 92 90 94 100 98 76 98 96 94 100 98 94 100 66 100 74 98 86 100 72 100 100 92 76 98 100 72 100 4112 91.38
Disturbance
Informal roads (%) 0 0 0 0 0 0 0 38 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 184 4.09
Mowed %) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00



Table D-2 
SPECIES COMPOSITION DATA FROM 2014 VEGETATION MONITORING TRANSECTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 1 of 2

3-foot Cover Solar Area (3S) Number of Points per Transect (50 Point Transect)

Abbreviation Scientific Name Common Name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
Total 

Transect 
Points

Total % 
Cover

Mean # 
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 
Cover

#  of 
Transect
s Where 

Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 0 1 0 0 1 0 0 1 1 0 1 0 1 0 0 4 1 19 38 0.46 0.93 4.09 14 34.15
ELEL Elymus elymoides Squirreltail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.05 0.22 1 2.44
FEAR Festuca arizonica Arizona fescue 4 3 2 3 2 6 5 4 5 2 5 3 2 4 0 1 3 7 1 8 0 0 4 1 7 5 3 2 6 4 1 3 5 7 5 4 3 8 5 2 8 153 306 3.73 7.46 32.90 38 92.68
PASM Pascopyrum smithii Western wheatgrass 4 4 6 1 2 0 0 1 1 2 5 2 2 5 3 4 1 2 3 1 1 1 2 4 2 5 3 3 0 4 3 4 2 5 5 6 5 4 2 2 0 112 224 2.73 5.46 24.09 37 90.24
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 0 0 0 0 1 2 0 0 0 1 1 2 0 2 0 2 0 0 0 0 0 0 1 2 1 0 1 5 2 0 1 2 0 0 1 1 0 1 0 2 0 31 62 0.76 1.51 6.67 19 46.34
SPCR Sporobolus cryptandrus Sand dropseed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.05 0.22 1 2.44

TOTAL 317 634 7.73 15.46 68.17 41 100.00
Forbs
ARLU Artemisia ludoviciana White sagebrush 0 1 2 4 0 0 1 0 1 0 0 1 2 1 0 0 0 0 3 0 2 2 0 1 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 2 1 28 56 0.68 1.37 6.02 18 43.90
GRSQ Grindelia squarrosa Curlycup gumweed 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0.05 0.10 0.43 2 4.88
KOSC Kochia scoparia Kochia 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0.05 0.10 0.43 1 2.44
MESA Medicago sativa Alfalfa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.05 0.22 1 2.44
MEAL Melilotus alba White sweetclover 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 12 0.15 0.29 1.29 2 4.88
MEOF Melilotus officinalis Yellow sweetclover 5 1 0 2 3 3 4 3 2 3 1 1 2 2 0 4 0 0 3 2 0 6 1 6 4 3 7 0 1 3 4 1 4 0 2 4 0 1 0 0 2 90 180 2.20 4.39 19.35 31 75.61
SATR Salsola tragus Russian thistle 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 6 12 0.15 0.29 1.29 6 14.63
TRPR Tragopogon pratensis Meadow salsify 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2 0.02 0.05 0.22 1 2.44

TOTAL 136 272 3.32 6.63 29.25 36 87.80
Shrubs
CELA Ceratoides lanata Winterfat 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 0.07 0.15 0.65 3 7.32
ERNA Ericameria naseosus Rubber rabbitbrush 1 0 0 0 1 0 0 0 0 0 1 2 0 0 0 0 0 0 1 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 18 0.22 0.44 1.94 7 17.07

TOTAL 12 24 0.29 0.59 2.58 9 21.95
All Species 15 10 13 11 9 13 10 8 9 8 16 12 8 14 4 13 5 9 12 16 3 10 9 14 14 17 18 10 10 11 10 12 12 12 14 18 9 15 8 12 12 465 930 11.34 22.68 100.00 41 100.00

Number of Species Per Transect
Total # of Species 5 5 4 5 5 4 3 3 4 4 8 7 4 5 2 6 3 2 6 5 2 4 5 5 4 6 7 3 4 3 5 6 4 2 5 7 3 5 3 5 4

2-foot Cover Solar Area (2S) Number of Points per Transect (50 Point Transect)

Abbreviation Scientific Name Common Name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
Total 

Transect 
Points

Total % 
Cover

Mean #  
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 
Cover

# of 
Transect
s Where 

Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 0 0 3 0 1 0 1 1 0 0 3 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 1 2 0 0 0 0 1 1 0 0 0 2 0 0 0 0 1 0 20 40 0.41 0.82 3.86 13 26.53
ELEL Elymus elymoides Squirreltail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2 0.02 0.04 0.19 1 2.04
ELTR Elymus trachycaulus Slender wheatgrass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.19 1 2.04
FEAR Festuca arizonica Arizona fescue 5 3 1 8 6 3 6 2 3 8 5 7 4 4 1 0 2 6 2 1 2 5 2 1 0 5 3 2 3 2 4 1 2 2 4 6 5 2 0 1 9 2 1 2 5 1 5 1 2 157 314 3.20 6.41 30.31 47 95.92
PASM Pascopyrum smithii Western wheatgrass 0 2 2 3 7 1 0 8 0 3 5 0 3 2 0 0 0 4 2 1 3 2 1 1 1 6 6 0 3 0 1 5 0 1 0 0 0 3 2 2 1 1 3 0 1 0 1 0 1 88 176 1.80 3.59 16.99 33 67.35
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 5 1 1 0 0 3 0 0 0 0 0 0 1 3 0 0 0 0 0 2 3 2 1 1 2 1 1 0 0 1 3 0 1 1 0 0 0 1 1 1 2 1 1 1 0 0 0 1 0 42 84 0.86 1.71 8.11 26 53.06
SPCR Sporobolus cryptandrus Sand dropseed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.19 1 2.04

TOTAL 310 620 6.33 12.65 59.85 48 97.96
Forbs
ARLU Artemisia ludoviciana White sagebrush 0 2 1 0 0 2 0 0 1 0 0 1 1 1 1 0 1 0 0 1 1 2 0 0 0 1 0 0 1 0 1 0 1 1 0 2 0 0 0 0 1 0 1 1 1 1 0 1 0 28 56 0.57 1.14 5.41 24 48.98
GRSQ Grindelia squarrosa Curlycup gumweed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.19 1 2.04
MESA Medicago sativa Alfalfa 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 8 0.08 0.16 0.77 3 6.12
MEOF Melilotus officinalis Yellow sweetclover 1 9 0 6 3 1 1 3 2 6 1 2 2 7 4 0 2 12 4 8 5 2 3 3 3 2 4 7 4 2 3 1 7 3 3 1 1 1 5 3 2 7 0 4 5 1 3 2 3 164 328 3.35 6.69 31.66 46 93.88
MENU Mentzelia nuda Bractless blazingstar 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.19 1 2.04
SATR Salsola tragus Russian thistle 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 5 10 0.10 0.20 0.97 4 8.16

TOTAL 203 406 4.14 8.29 39.19 48 97.96
Shrubs
CELA Ceratoides lanata Winterfat 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 0.06 0.12 0.58 3 6.12
CHVI Chrysothamnus viscidiflorus Yellow rabbitbrush 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.19 1 2.04
ERNA Ericameria naseosus Rubber rabbitbrush 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 2 0.02 0.04 0.19 1 2.04

TOTAL 5 10 0.10 0.20 0.97 5 10.20

All Species 11 18 8 17 18 10 8 14 6 18 14 10 11 17 6 0 5 22 12 13 14 13 8 7 7 15 17 9 12 6 13 8 15 8 7 9 7 8 9 7 16 11 8 8 13 3 10 6 6 518.00 1036.00 10.57 21.14 100.00 48 97.96

Number of Species Per Transect
Total # of Species 3 6 5 3 5 5 3 4 3 4 4 3 5 5 3 0 3 3 6 5 5 5 5 5 4 5 6 2 5 4 6 4 7 5 2 3 3 5 4 4 6 4 5 4 5 3 4 5 3

1-foot Cover Solar Area (1S) Number of Points Per Transect (50 Point Transect)

Abbreviation Scientific Name Common Name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
Total 

Transect 
Points

Total % 
Cover

Mean # 
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 
Cover

# of 
Transect
s Where 

Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 18 0.18 0.37 1.97 8 16.33
BRTE Bromus tectorum Cheatgrass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0.04 0.08 0.44 2 4.08
FEAR Festuca arizonica Arizona fescue 3 1 2 2 4 5 3 4 3 4 2 2 3 0 7 0 3 2 1 2 2 2 2 5 1 5 2 4 3 1 4 0 2 2 4 1 1 0 4 2 3 2 3 6 0 4 6 1 1 126 252 2.57 5.14 27.51 44 89.80
PASM Pascopyrum smithii Western wheatgrass 1 1 2 0 0 2 2 0 2 1 0 1 3 0 2 0 0 1 1 1 0 1 4 1 2 2 0 0 2 1 0 0 1 0 0 0 0 1 3 0 0 1 1 2 0 0 2 1 0 45 90 0.92 1.84 9.83 28 57.14
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 0 1 1 0 0 0 0 0 2 2 0 0 0 0 0 0 1 2 0 0 1 0 0 0 1 0 1 3 1 0 0 0 0 0 1 1 0 1 0 3 1 2 1 0 1 0 3 0 0 30 60 0.61 1.22 6.55 20 40.82

TOTAL 212 424 4.33 8.65 46.29 47 95.92
Forbs
ARLU Artemisia ludoviciana White sagebrush 1 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 9 18 0.18 0.37 1.97 9 18.37
GRSQ Grindelia squarrosa Curlycup gumweed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.22 1 2.04
HEVI Heterotheca villosa Hairy false goldenaster 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.22 1 2.04
MESA Medicago sativa Alfalfa 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 8 0.08 0.16 0.87 3 6.12
MEAL Melilotus alba White sweetclover 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 0.06 0.12 0.66 1 2.04
MEOF Melilotus officinalis Yellow sweetclover 1 2 7 12 1 0 11 4 5 4 4 5 5 1 3 10 4 2 2 4 4 4 4 3 0 5 7 1 3 0 9 2 4 2 4 9 2 3 5 8 5 6 9 7 4 10 1 5 11 224 448 4.57 9.14 48.91 46 93.88
SATR Salsola tragus Russian thistle 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.22 1 2.04
TRPR Tragopogon pratensis Meadow salsify 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.22 1 2.04

TOTAL 244 488 4.98 9.96 53.28 48 97.96
Shrubs
ERNA Ericameria naseosus Rubber rabbitbrush 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0.04 0.08 0.44 2 4.08

TOTAL 2 4 0.04 0.08 0.44 2 4.08
All Species 7 5 12 14 5 8 16 8 12 13 6 9 14 2 12 11 9 7 5 7 7 7 12 9 7 12 10 9 13 2 13 2 9 5 9 14 3 5 12 13 9 12 14 15 5 15 12 7 14 458 916 9.3 18.7 100 49 100.00

Number of Species Per Transect
Total # Species 5 4 4 2 2 3 3 2 4 5 2 4 6 2 3 2 4 4 4 3 3 3 5 3 6 3 3 4 8 2 2 1 4 2 3 4 2 3 3 3 3 5 4 3 2 3 4 3 4

Mean # of Species Standard DeviationTotal Species 
Occurrence

166 3.39 1.29

Total Species 
Occurrence

182

Mean # of Species Standard Deviation

4.44 1.47

Total Species 
Occurrence Mean # of Species Standard Deviation

206 4.20 1.29



Table D-2 
SPECIES COMPOSITION DATA FROM 2014 VEGETATION MONITORING TRANSECTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2014

Page 2 of 2

3-foot Cover Non-solar Area (3N) Number of Points Per Transect (50 Point Transect)

Abbreviation Scientific Name Common Name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Total 

Transect 
Points

Total % 
Cover

Mean # 
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 
Cover

# of 
Transect
s Where 

Recorded 

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 4 6 3 1 4 3 6 2 1 3 0 2 4 2 5 4 2 5 2 1 3 3 3 1 0 0 1 1 0 3 5 0 1 1 1 83 166 2.37 4.74 19.35 30 85.71
FEAR Festuca arizonica Arizona fescue 0 0 0 1 0 1 3 1 2 2 1 0 0 0 7 1 1 0 2 1 0 0 1 0 2 0 1 5 0 1 4 2 0 7 1 47 94 1.34 2.69 10.95 21 60.00
PASM Pascopyrum smithii Western wheatgrass 10 10 6 10 0 3 5 6 10 4 6 9 5 5 4 5 9 7 7 10 6 6 5 3 5 3 0 2 2 6 2 3 7 3 10 194 388 5.54 11.09 45.22 33 94.29
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 2 1 2 1 0 0 0 0 0 0 2 1 3 2 0 2 3 0 0 1 0 1 0 1 2 0 1 2 3 2 0 3 1 0 2 38 76 1.09 2.17 8.86 21 60.00
SPCR Sporobolus cryptandrus Sand dropseed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 2 0.03 0.06 0.23 1 2.86

TOTAL 363 726 10.37 20.74 84.61 35 100.00
Forbs
ARLU Artemisia ludoviciana White sagebrush 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 4 8 0.11 0.23 0.93 4 11.43
MEOF Melilotus officinalis Yellow sweetclover 0 0 0 0 8 0 1 1 0 3 0 0 0 2 0 0 1 0 1 0 0 2 3 2 2 9 2 3 10 0 0 2 0 0 1 53 106 1.51 3.03 12.35 17 48.57
SATR Salsola tragus Russian thistle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 4 8 0.11 0.23 0.93 4 11.43

TOTAL 61 122 1.74 3.49 14.22 21 60.00
Shrubs
CELA Ceratoides lanata Winterfat 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 4 8 0.11 0.23 0.93 4 11.43
ERNA Ericameria naseosus Rubber rabbitbrush 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 2 0.03 0.06 0.24 1 2.86

0 TOTAL 5 10 0.14 0.29 1.17 5 14.29
All Species 16 17 11 14 12 7 16 11 13 12 9 12 12 11 16 12 17 13 12 13 9 12 12 8 11 12 6 14 16 12 12 12 10 12 15 0 429 858 12.26 24.51 100 35 100.00

Number of Species Per Transect
Total # Species 3 3 3 5 2 3 5 5 3 4 3 3 3 4 3 4 6 3 4 4 2 4 4 5 4 2 5 6 4 4 4 6 4 4 5

2-foot Cover Non-Solar Area (2N) Number of Points Per Transect (50 Point Transect)

Abbreviation Scientific Name Common Name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Total 

Transect 
Points

Total % 
Cover

Mean # 
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 
Cover

# of 
Transect
s Where 

Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 0 0 0 2 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0 3 0 1 0 0 0 0 0 0 1 2 0 0 2 0 0 0 3 0 0 0 0 0 0 0 0 17 34 0.38 0.76 5.72 10 22.22
FEAR Festuca arizonica Arizona fescue 2 0 0 5 2 0 3 0 3 0 3 1 3 0 1 1 0 1 0 0 5 5 7 0 1 4 0 0 2 0 8 3 4 0 2 0 3 0 1 0 1 5 0 3 1 80 160 1.78 3.56 26.94 27 60.00
PASM Pascopyrum smithii Western wheatgrass 1 0 2 0 1 0 2 0 0 0 4 0 3 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0 3 0 2 1 1 0 0 0 0 0 0 0 0 1 0 2 2 29 58 0.64 1.29 9.76 17 37.78
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 1 0 0 2 0 0 5 0 0 0 0 0 4 0 0 0 0 0 0 0 2 2 2 0 0 1 0 0 0 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 1 24 48 0.53 1.07 8.08 12 26.67
SPCR Sporobolus cryptandrus Sand dropseed 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 0.07 0.13 1.01 3 6.67

TOTAL 153 306 3.40 6.80 51.52 34 75.56
Forbs
ARLU Artemisia ludoviciana White sagebrush 1 2 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 8 16 0.18 0.36 2.69 7 15.56
MESA Medicago sativa Alfalfa 0 0 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 2 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 18 0.20 0.40 3.03 6 13.33
MEOF Melilotus officinalis Yellow sweetclover 4 2 4 7 1 0 2 0 3 6 2 0 1 4 1 2 7 1 2 0 6 4 8 0 1 7 0 3 6 5 4 1 6 0 1 4 2 1 2 3 1 1 2 1 2 120 240 2.67 5.33 40.40 38 84.44
MENU Mentzelia nuda Bractless blazingstar 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0.04 0.09 0.67 2 4.44
SATR Salsola tragus Russian thistle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 0.07 0.13 1.01 2 4.44

TOTAL 142 284 3.16 6.31 47.81 41 91.11
Shrubs
CELA Ceratoides lanata Winterfat 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.34 1 2.22
ERNA Ericameria naseosus Rubber rabbitbrush 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.34 1 2.22

TOTAL 2 4 0.04 0.09 0.67 2 4.44
All Species 9 4 7 16 4 4 12 1 7 6 11 2 13 6 3 3 9 5 3 3 16 15 17 2 2 12 0 3 12 8 16 6 14 0 3 4 9 1 3 3 2 7 2 6 6 297 594 6.60 13.20 100 43 95.56

Number of Species Per Transect
Total # Species 5 2 3 4 3 2 4 1 3 1 5 2 6 3 3 2 3 4 2 1 5 7 3 2 2 3 0 1 4 3 4 4 5 0 2 1 4 1 2 1 2 3 1 3 4

1-foot Cover Non-solar Area (1N) Number of Points Per Transect (50 Point Transect)

Abbreviation Scientific Name Common Name 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Total 

Transect 
Points

Total % 
Cover

Mean # 
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 
Cover

# of 
Transect
s Where 

Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 1 1 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 12 24 0.27 0.53 6.19 11 24.44
FEAR Festuca arizonica Arizona fescue 4 1 1 1 0 0 2 2 3 0 0 0 3 1 0 0 0 0 0 0 0 0 2 0 0 1 0 0 1 0 5 0 2 0 0 0 2 0 0 1 3 1 0 0 0 36 72 0.80 1.60 18.56 18 40.00
PASM Pascopyrum smithii Western wheatgrass 1 1 0 0 0 0 1 0 3 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 2 1 0 0 2 0 17 34 0.38 0.76 8.76 11 24.44
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 0 0 0 0 0 1 0 0 0 0 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 1 0 1 0 1 0 0 0 0 0 0 0 0 10 20 0.22 0.44 5.15 8 17.78
SPCR Sporobolus cryptandrus Sand dropseed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.52 1 2.22
THIN Thinopyrum intermedium Intermediate wheatgrass 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.52 1 2.22

TOTAL 77 154 1.71 3.42 39.69 26 57.78
Forbs
ARLU Artemisia ludoviciana White sagebrush 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 1 0 0 0 0 0 0 0 0 4 8 0.09 0.18 2.06 3 6.67
HEVI Heterotheca villosa Hairy false goldenaster 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 4 0.04 0.09 1.03 2 4.44
MESA Medicago sativa Alfalfa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 8 0.09 0.18 2.06 3 6.67
MEOF Melilotus officinalis Yellow sweetclover 2 1 1 1 0 7 0 8 0 0 4 1 8 1 0 0 1 2 3 2 0 0 9 0 0 0 0 1 0 0 8 0 8 1 5 0 7 0 0 0 8 0 0 12 0 101 202 2.24 4.49 52.06 23 51.11
MENU Mentzelia nuda Bractless blazingstar 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.52 1 2.22
SATR Salsola tragus Russian thistle 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0.04 0.09 1.03 2 4.44

TOTAL 114 228 2.53 5.07 58.76 26 57.78
Shrubs
ERNA Ericameria naseosus Rubber rabbitbrush 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0.04 0.09 1.03 2 4.44
SESP Senecio spartioides Broomlike ragwort 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.52 1 2.22

TOTAL 3 6 0.07 0.13 1.55 3 6.67
All Species 8 4 2 3 0 9 4 12 6 1 6 1 14 4 0 0 2 4 5 3 0 1 12 1 2 3 0 1 3 0 17 0 13 1 7 0 14 0 0 4 12 1 0 14 0 0 194 388 4.31 8.62 100 33 73.33

Number of Species Per Transect
Total # Species 4 4 2 3 0 3 3 3 2 1 2 1 4 4 0 0 2 3 3 2 0 1 3 1 1 3 0 1 3 0 4 0 5 1 3 0 6 0 0 3 3 1 0 2 0

Total Species 
Occurrence Mean # of Species Standard Deviation

87 1.93 1.60

Total Species 
Occurrence

126

Mean # of Species

2.80

Standard Deviation

1.56

Total Species 
Occurrence Mean # of Species Standard Deviation

136 3.89 1.08



Table D-3 
SHRUB DENSITY DATA FROM 2014 VEGETATION MONITORING TRANSECTS

CMI Questa Mine
Soil and Vegetation Sampling Event
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Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

1-foot Cover Non-Solar Area (1N)
1N-1 0 0 3 0 0 0 0 3 40.00 1619.39
1N-2 0 0 0 0 0 0 0 0 0.00 0.00
1N-3 0 0 2 0 0 0 0 2 26.67 1079.60
1N-4 0 0 1 0 0 0 0 1 13.33 539.80
1N-5 0 0 2 0 0 0 0 2 26.67 1079.60
1N-6 0 0 1 0 0 0 1 2 26.67 1079.60
1N-7 0 0 1 0 0 0 0 1 13.33 539.80
1N-8 1 0 0 0 0 0 0 1 13.33 539.80
1N-9 0 0 1 0 0 0 0 1 13.33 539.80
1N-10 0 0 1 0 0 0 0 1 13.33 539.80
1N-11 0 0 0 0 0 0 0 0 0.00 0.00
1N-12 0 0 2 0 0 0 0 2 26.67 1079.60
1N-13 1 0 0 0 0 0 0 1 13.33 539.80
1N-14 0 0 1 0 0 0 0 1 13.33 539.80
1N-15 0 0 1 0 0 0 0 1 13.33 539.80
1N-16 0 0 1 0 0 0 0 1 13.33 539.80
1N-17 0 0 0 0 0 0 0 0 0.00 0.00
1N-18 0 0 3 0 0 0 0 3 40.00 1619.39
1N-19 0 0 1 0 0 0 0 1 13.33 539.80
1N-20 0 0 0 0 0 0 0 0 0.00 0.00
1N-21 0 0 0 0 0 0 1 1 13.33 539.80
1N-22 0 0 0 0 0 0 0 0 0.00 0.00
1N-23 0 0 0 0 0 0 0 0 0.00 0.00
1N-24 0 0 1 0 0 0 1 2 26.67 1079.60
1N-25 0 0 0 0 0 0 0 0 0.00 0.00
1N-26 0 0 0 0 0 0 0 0 0.00 0.00
1N-27 0 0 0 0 0 0 0 0 0.00 0.00
1N-28 0 0 0 0 0 0 0 0 0.00 0.00
1N-29 0 0 0 0 0 0 0 0 0.00 0.00
1N-30 0 0 1 0 0 0 0 1 13.33 539.80
1N-31 1 0 4 0 0 0 0 5 66.67 2698.99
1N-32 0 0 0 0 0 0 0 0 0.00 0.00
1N-33 0 0 1 0 0 0 0 1 13.33 539.80
1N-34 0 0 3 0 0 0 0 3 40.00 1619.39
1N-35 1 0 0 0 0 0 0 1 13.33 539.80
1N-36 0 0 0 0 0 0 0 0 0.00 0.00
1N-37 2 0 0 0 0 0 0 2 26.67 1079.60
1N-38 0 0 4 0 0 0 0 4 53.33 2159.19
1N-39 0 0 0 0 0 0 0 0 0.00 0.00
1N-40 2 0 0 0 0 0 0 2 26.67 1079.60
1N-41 0 1 5 0 0 0 0 6 80.00 3238.79
1N-42 0 0 1 0 0 0 0 1 13.33 539.80



Table D-3 
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Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

1N-43 0 0 0 0 0 0 0 0 0.00 0.00
1N-44 0 0 0 0 0 0 0 0 0.00 0.00
1N-45 0 0 1 0 0 0 0 1 13.33 539.80
Total Count 8 1 42 0 0 0 3 54 719.98 29149.07
Average Shrub Density 1.20 16.00 647.76
Standard Deviaton 1.38 18.33 742.28

1N Species Summary Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre Relative density 
(per acre)

CELA 0.18 2.37 95.96 14.81
CHVI 0.02 0.30 12.00 1.85
ERNA 0.93 12.44 503.81 77.78
SESP 0.07 0.89 35.99 5.56
Total 1.20 16.00 647.76 100.00

Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

2-foot Cover Non-Solar Area (2N)
2N-1 1 0 0 0 0 0 0 1 13.33 539.80
2N-2 0 0 3 0 0 0 0 3 40.00 1619.39
2N-3 1 0 0 0 0 0 0 1 13.33 539.80
2N-4 0 0 1 0 0 0 0 1 13.33 539.80
2N-5 0 0 0 0 0 0 0 0 0.00 0.00
2N-6 0 0 0 0 0 0 0 0 0.00 0.00
2N-7 0 0 0 0 0 0 0 0 0.00 0.00
2N-8 0 0 0 0 0 0 0 0 0.00 0.00
2N-9 0 0 3 0 0 0 0 3 40.00 1619.39
2N-10 0 0 0 0 0 0 0 0 0.00 0.00
2N-11 0 0 1 0 0 0 0 1 13.33 539.80
2N-12 0 0 0 0 0 0 0 0 0.00 0.00
2N-13 1 0 0 0 0 0 2 3 40.00 1619.39
2N-14 0 0 1 0 0 0 0 1 13.33 539.80
2N-15 0 0 1 0 0 0 0 1 13.33 539.80
2N-16 0 0 1 0 0 0 0 1 13.33 539.80
2N-17 0 0 0 0 0 0 0 0 0.00 0.00
2N-18 0 0 1 0 0 0 0 1 13.33 539.80
2N-19 0 0 0 0 0 0 0 0 0.00 0.00
2N-20 0 0 0 0 0 0 0 0 0.00 0.00
2N-21 0 0 2 1 0 0 0 3 40.00 1619.39
2N-22 0 1 1 0 0 0 0 2 26.67 1079.60
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Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

2N-23 0 0 2 0 0 0 0 2 26.67 1079.60
2N-24 0 0 0 0 0 0 0 0 0.00 0.00
2N-25 0 0 0 0 0 0 0 0 0.00 0.00
2N-26 0 0 1 0 0 0 0 1 13.33 539.80
2N-27 0 0 0 0 0 0 2 2 26.67 1079.60
2N-28 0 0 0 0 0 0 0 0 0.00 0.00
2N-29 0 0 1 0 0 0 0 1 13.33 539.80
2N-30 0 0 0 0 0 0 0 0 0.00 0.00
2N-31 0 1 6 0 0 0 0 7 93.33 3778.58
2N-32 0 0 0 0 0 0 0 0 0.00 0.00
2N-33 0 0 0 0 0 0 0 0 0.00 0.00
2N-34 0 1 2 0 0 0 0 3 40.00 1619.39
2N-35 0 0 0 0 0 0 0 0 0.00 0.00
2N-36 0 0 0 0 0 0 0 0 0.00 0.00
2N-37 0 0 1 0 0 0 0 1 13.33 539.80
2N-38 0 0 0 0 0 0 0 0 0.00 0.00
2N-39 0 0 0 0 0 0 0 0 0.00 0.00
2N-40 0 0 0 0 0 0 1 1 13.33 539.80
2N-41 0 0 0 0 0 0 0 0 0.00 0.00
2N-42 0 1 0 0 0 0 0 1 13.33 539.80
2N-43 0 0 0 0 0 0 0 0 0.00 0.00
2N-44 0 0 0 0 0 0 0 0 0.00 0.00
2N-45 0 0 1 0 0 0 1 2 26.67 1079.60
Total Count 3 4 29 1 0 0 6 43 573.32 23211.30
Average Shrub Density 0.96 12.74 515.81
Standard Deviation 1.36 18.19 736.51

2N Species Summary Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre Relative density 
(per acre)

CELA 0.07 0.89 35.99 6.98
CHVI 0.09 1.19 47.98 9.30
ERNA 0.64 8.59 347.87 67.44
GUSA 0.02 0.30 12.00 2.33
SESP 0.13 1.78 71.97 13.95
Total 0.96 12.74 515.81 100.00
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Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

3- foot Cover Non-Solar Area (3N)
3N-1 0 0 0 0 0 0 0 0 0.00 0.00
3N-2 1 0 0 0 0 0 0 1 13.33 539.80
3N-3 1 0 0 0 0 0 0 1 13.33 539.80
3N-4 0 0 0 0 0 0 0 0 0.00 0.00
3N-5 0 0 3 0 0 0 0 3 40.00 1619.39
3N-6 1 0 0 0 0 0 0 1 13.33 539.80
3N-7 2 0 0 0 0 0 0 2 26.67 1079.60
3N-8 1 0 0 0 0 0 0 1 13.33 539.80
3N-9 1 0 0 0 0 0 0 1 13.33 539.80
3N-10 0 0 1 0 0 0 0 1 13.33 539.80
3N-11 4 0 0 0 0 0 0 4 53.33 2159.19
3N-12 2 0 0 0 0 0 0 2 26.67 1079.60
3N-13 2 0 1 0 0 0 0 3 40.00 1619.39
3N-14 1 0 1 0 0 0 0 2 26.67 1079.60
3N-15 2 0 0 0 0 0 0 2 26.67 1079.60
3N-16 1 0 0 0 0 0 0 1 13.33 539.80
3N-17 0 0 0 0 0 0 0 0 0.00 0.00
3N-18 2 0 0 0 0 0 0 2 26.67 1079.60
3N-19 0 0 0 0 0 0 0 0 0.00 0.00
3N-20 1 0 0 0 0 0 0 1 13.33 539.80
3N-21 1 0 1 0 0 0 0 2 26.67 1079.60
3N-22 1 0 0 0 0 0 0 1 13.33 539.80
3N-23 0 0 0 0 0 0 0 0 0.00 0.00
3N-24 4 0 1 0 0 0 0 5 66.67 2698.99
3N-25 4 0 4 0 0 0 0 8 106.66 4318.38
3N-26 2 0 3 0 0 0 0 5 66.67 2698.99
3N-27 0 0 3 0 0 0 0 3 40.00 1619.39
3N-28 4 0 0 0 0 0 0 4 53.33 2159.19
3N-29 1 0 3 0 0 0 0 4 53.33 2159.19
3N-30 2 0 0 0 0 0 0 2 26.67 1079.60
3N-31 0 0 0 0 0 0 0 0 0.00 0.00
3N-32 1 0 1 0 0 0 1 3 40.00 1619.39
3N-33 0 0 0 0 0 0 0 0 0.00 0.00
3N-34 6 0 0 0 0 0 0 6 80.00 3238.79
3N-35 0 0 0 0 0 0 0 0 0.00 0.00
Total Count 48 0 22 0 0 0 1 71 946.64 38325.63
Average Shrub Density 2.03 27.05 1095.02
Standard Deviation 1.93 25.77 1043.14
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3N Species Summary Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre Relative density 
(per acre)

CELA 1.37 18.29 740.29 67.61
ERNA 0.63 8.38 339.30 30.99
SESP 0.03 0.38 15.42 1.41
Total 2.03 27.05 1095.02 100.00

Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

1-foot cover Solar Area (1S)
1S-1 0 1 0 0 0 0 0 1 13.33 539.80
1S-2 1 0 0 0 0 0 0 1 13.33 539.80
1S-3 0 0 0 0 0 0 0 0 0.00 0.00
1S-4 0 0 0 0 0 0 0 0 0.00 0.00
1S-5 1 0 1 0 0 0 0 2 26.67 1079.60
1S-6 0 0 0 0 0 0 0 0 0.00 0.00
1S-7 1 0 0 0 0 0 0 1 13.33 539.80
1S-8 0 0 0 0 0 0 0 0 0.00 0.00
1S-9 2 0 0 0 0 0 0 2 26.67 1079.60
1S-10 0 0 0 0 0 0 0 0 0.00 0.00
1S-11 0 0 0 0 0 0 0 0 0.00 0.00
1S-12 3 0 0 0 0 0 0 3 40.00 1619.39
1S-13 0 0 0 0 0 0 0 0 0.00 0.00
1S-14 0 0 0 0 0 0 0 0 0.00 0.00
1S-15 0 0 0 0 0 0 0 0 0.00 0.00
1S-16 0 0 0 0 0 0 0 0 0.00 0.00
1S-17 0 0 0 0 0 0 0 0 0.00 0.00
1S-18 0 2 0 0 0 0 0 2 26.67 1079.60
1S-19 0 0 0 0 0 0 0 0 0.00 0.00
1S-20 0 0 2 0 0 0 0 2 26.67 1079.60
1S-21 0 0 0 0 0 0 0 0 0.00 0.00
1S-22 0 0 1 0 0 0 0 1 13.33 539.80
1S-23 0 0 0 0 1 0 0 1 13.33 539.80
1S-24 0 0 1 0 0 0 0 1 13.33 539.80
1S-25 2 1 1 0 0 0 0 4 53.33 2159.19
1S-26 0 0 0 0 0 0 0 0 0.00 0.00
1S-27 0 0 1 0 0 0 0 1 13.33 539.80
1S-28 0 1 1 0 0 0 0 2 26.67 1079.60
1S-29 1 2 0 0 0 0 0 3 40.00 1619.39
1S-30 1 0 0 0 0 0 0 1 13.33 539.80
1S-31 1 0 1 0 0 0 0 2 26.67 1079.60
1S-32 0 0 0 0 0 0 0 0 0.00 0.00
1S-33 0 1 0 0 0 0 0 1 13.33 539.80
1S-34 0 0 0 0 0 0 0 0 0.00 0.00
1S-35 1 0 0 0 0 0 0 1 13.33 539.80
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Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

1S-36 0 0 0 0 0 0 0 0 0.00 0.00
1S-37 0 0 0 0 0 0 0 0 0.00 0.00
1S-38 0 0 0 0 0 0 0 0 0.00 0.00
1S-39 0 0 0 0 0 0 0 0 0.00 0.00
1S-40 0 0 0 0 0 0 0 0 0.00 0.00
1S-41 1 1 0 0 0 0 0 2 26.67 1079.60
1S-42 1 0 0 0 0 0 0 1 13.33 539.80
1S-43 1 0 0 0 0 0 0 1 13.33 539.80
1S-44 0 4 0 0 0 0 0 4 53.33 2159.19
1S-45 0 0 0 0 0 0 0 0 0.00 0.00
1S-46 0 2 0 0 0 0 0 2 26.67 1079.60
1S-47 1 0 0 0 0 0 0 1 13.33 539.80
1S-48 0 3 0 0 0 0 0 3 40.00 1619.39
1S-49 2 0 1 0 0 0 0 3 40.00 1619.39
Total Count 20 18 10 0 1 0 0 49 653.32 26450.08
Average Shrub Density 1.00 13.33 539.80
Standard Deviation 1.15 15.40 623.30

1S Species Summary Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre Relative density 
(per acre)

ARFR 0.02 0.27 11.02 2.04
CELA 0.41 5.44 220.33 40.82
CHVI 0.37 4.90 198.29 36.73
ERNA 0.20 2.72 110.16 20.41
Total 1.00 13.33 539.80 100.00

Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

2-foot Cover Solar Area (2S)
2S-1 0 0 0 0 0 0 0 0 0.00 0.00
2S-2 2 0 0 0 0 0 0 2 26.67 1079.60
2S-3 1 0 1 0 0 0 0 2 26.67 1079.60
2S-4 3 1 1 1 0 0 0 6 80.00 3238.79
2S-5 0 0 0 0 0 0 0 0 0.00 0.00
2S-6 0 0 1 0 0 0 0 1 13.33 539.80
2S-7 0 0 0 0 0 0 0 0 0.00 0.00
2S-8 2 1 0 0 0 0 0 3 40.00 1619.39
2S-9 0 0 0 0 0 0 0 0 0.00 0.00
2S-10 1 1 0 0 0 0 0 2 26.67 1079.60
2S-11 1 2 1 0 0 0 0 4 53.33 2159.19
2S-12 1 0 0 0 0 0 0 1 13.33 539.80
2S-13 0 1 0 0 0 0 0 1 13.33 539.80
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Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

2S-14 0 0 0 0 0 0 0 0 0.00 0.00
2S-15 1 0 1 0 0 0 0 2 26.67 1079.60
2S-16 0 0 0 0 0 0 0 0 0.00 0.00
2S-17 0 0 0 0 0 0 0 0 0.00 0.00
2S-18 1 0 1 0 0 0 0 2 26.67 1079.60
2S-19 0 1 4 0 0 0 1 6 80.00 3238.79
2S-20 0 0 1 0 0 1 0 2 26.67 1079.60
2S-21 0 0 5 0 0 0 0 5 66.67 2698.99
2S-22 1 1 0 0 0 0 0 2 26.67 1079.60
2S-23 3 0 0 0 0 0 0 3 40.00 1619.39
2S-24 0 1 0 0 0 0 0 1 13.33 539.80
2S-25 2 0 1 0 0 0 0 3 40.00 1619.39
2S-26 1 0 0 0 0 0 0 1 13.33 539.80
2S-27 2 0 3 0 0 0 0 5 66.67 2698.99
2S-28 0 0 0 0 0 0 0 0 0.00 0.00
2S-29 3 0 2 0 0 0 0 5 66.67 2698.99
2S-30 0 0 0 0 0 0 0 0 0.00 0.00
2S-31 0 2 1 0 0 0 0 3 40.00 1619.39
2S-32 0 0 2 0 0 0 0 2 26.67 1079.60
2S-33 3 0 0 0 0 0 0 3 40.00 1619.39
2S-34 0 0 0 0 0 0 0 0 0.00 0.00
2S-35 0 0 1 0 0 0 0 1 13.33 539.80
2S-36 1 0 0 0 0 0 0 1 13.33 539.80
2S-37 0 0 0 0 0 0 0 0 0.00 0.00
2S-38 1 1 0 0 0 0 0 2 26.67 1079.60
2S-39 0 0 2 0 0 0 0 2 26.67 1079.60
2S-40 0 0 0 0 0 0 0 0 0.00 0.00
2S-41 2 0 0 0 0 0 0 2 26.67 1079.60
2S-42 3 0 0 0 0 0 0 3 40.00 1619.39
2S-43 2 0 0 0 0 0 0 2 26.67 1079.60
2S-44 1 0 0 0 0 0 0 1 13.33 539.80
2S-45 0 0 2 0 0 0 0 2 26.67 1079.60
2S-46 0 0 2 0 0 0 0 2 26.67 1079.60
2S-47 0 3 2 0 0 0 0 5 66.67 2698.99
2S-48 2 0 0 0 0 0 0 2 26.67 1079.60
2S-49 0 1 3 0 0 0 0 4 53.33 2159.19
Total Count 40 16 37 1 0 1 1 96 1279.97 51820.57
Average Shrub Density 1.96 26.12 1057.56
Standard Deviation 1.70 22.60 915.00
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2S Species Summary Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre Relative density 
(per acre)

ARTR 0.02 0.27 11.02 1.04
CELA 0.82 10.88 440.65 41.67
CHVI 0.33 4.35 176.26 16.67
ERNA 0.76 10.07 407.60 38.54
GUSA 0.02 0.27 11.02 1.04
SESP 0.02 0.27 11.02 1.04
Total 1.96 26.12 1057.56 100.00

Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

3-foot Cover Solar Area (3S)
3S-1 1 1 3 0 0 0 0 5 66.67 2698.99
3S-2 1 1 0 0 0 0 0 2 26.67 1079.60
3S-3 1 0 0 0 0 0 0 1 13.33 539.80
3S-4 4 2 0 0 0 0 0 6 80.00 3238.79
3S-5 2 8 7 1 0 0 0 18 239.99 9716.36
3S-6 1 0 0 0 0 0 0 1 13.33 539.80
3S-7 0 0 0 0 0 0 0 0 0.00 0.00
3S-8 2 0 0 0 0 0 0 2 26.67 1079.60
3S-9 2 0 0 1 0 0 0 3 40.00 1619.39
3S-10 1 0 0 0 0 0 0 1 13.33 539.80
3S-11 2 0 0 0 0 0 0 2 26.67 1079.60
3S-12 1 0 1 0 1 1 0 4 53.33 2159.19
3S-13 3 0 0 0 0 0 0 3 40.00 1619.39
3S-14 0 0 0 0 0 0 0 0 0.00 0.00
3S-15 0 4 2 0 0 0 0 6 80.00 3238.79
3S-16 2 0 1 0 0 0 0 3 40.00 1619.39
3S-17 0 0 0 0 0 0 0 0 0.00 0.00
3S-18 0 0 0 0 0 0 0 0 0.00 0.00
3S-19 1 0 1 0 0 0 0 2 26.67 1079.60
3S-20 0 0 0 0 0 0 0 0 0.00 0.00
3S-21 0 0 0 0 0 0 0 0 0.00 0.00
3S-22 1 1 0 0 0 0 0 2 26.67 1079.60
3S-23 2 0 0 0 0 0 0 2 26.67 1079.60
3S-24 3 0 0 0 0 0 0 3 40.00 1619.39
3S-25 0 0 0 0 0 0 0 0 0.00 0.00
3S-26 3 0 1 0 0 0 0 4 53.33 2159.19
3S-27 1 0 0 0 0 0 0 1 13.33 539.80
3S-28 2 0 1 0 0 0 0 3 40.00 1619.39
3S-29 1 0 0 0 0 0 0 1 13.33 539.80
3S-30 7 0 2 0 0 0 0 9 120.00 4858.18
3S-31 1 0 0 0 0 0 0 1 13.33 539.80
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Location Ceratoides 
lanata

Chrysothamnus 
viscidiflorus

Ericameria 
nauseosa

Gutierrezia 
sarothrae Artemesia frigida Artemesia 

tridentata
Senecio 

spartioides Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre

3S-32 0 0 0 0 0 0 0 0 0.00 0.00
3S-33 9 0 2 0 0 0 0 11 146.66 5937.77
3S-34 0 0 0 0 0 0 0 0 0.00 0.00
3S-35 3 0 1 0 0 0 0 4 53.33 2159.19
3S-36 1 0 1 0 0 0 0 2 26.67 1079.60
3S-37 3 0 0 0 0 0 0 3 40.00 1619.39
3S-38 0 2 0 0 0 0 0 2 26.67 1079.60
3S-39 3 0 1 0 0 0 0 4 53.33 2159.19
3S-40 0 0 0 0 0 0 0 0 0.00 0.00
3S-41 0 1 0 0 0 0 0 1 13.33 539.80
Total Count 64 20 24 2 1 1 0 112 1493.30 60457.33
Average Shrub Density 2.73 36.42 1474.57
Standard Deviation 3.44 45.90 1858.29

3S Species Summary Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre Relative density 
(per acre)

ARFR 0.02 0.33 13.17 0.89
ARTR 0.02 0.33 13.17 0.89
CELA 1.56 20.81 842.61 57.14
CHVI 0.49 6.50 263.32 17.86
ERNA 0.59 7.80 315.98 21.43
GUSA 0.05 0.65 26.33 1.79
Total 2.73 36.42 1474.57 100.00
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CMI Soil and Vegetation Sampling Event 

This report contains a collective assessment of field quality control results for the samples 

collected in September 2014 from the tailings facility at the Questa Mine.  Samples were sent to 

TestAmerica (TA) of South Burlington, Vermont for total molybdenum, total copper, and sulfate 

analyses and were reported in twenty-eight data packages as listed in the table below. TA 

conducted the analyses and reported the results in accordance with the requirements of the 

Chevron Mining, Inc. Questa Mine Sampling Quality Assurance Project Plan Revision 0.0 

(QAPP) (URS, April 23, 2010).The data review was conducted in accordance with the Chevron 

Mining, Inc. Questa Mine Sampling QAPP and evaluation of laboratory criteria, as applicable. 

Vegetation Tissue Samples Data 

Package 

 Soil Sample Data Packages 

200-24127-1  200-24112-1 

200-24133-1  200-24112-2 

200-24138-1  200-24195-1 

200-24199-1  200-24200-1 

200-24204-1  200-24203-1 

200-24205-1  200-24264-1 

200-24206-1  200-24265-1 

200-24207-1  200-24267-1 

200-24208-1  200-24319-1 

200-24209-1  200-24322-1 

200-24250-1  200-24324-1 

200-24253-1  200-24326-1 

200-24329-1   

200-24331-1   

200-24332-1   

200-24333-1   
 

The individual narratives for the data packages can be found in Section III.  All data packages 

were reviewed for the following parameters:  receipt issues, method blanks, continuing 

calibration blanks, laboratory equipment blanks, and rinsate blanks, holding time, laboratory 

control sample (LCS) recoveries, matrix spike (MS) recoveries, method duplicate samples, serial 

dilution results, post-digestion spike recoveries, field duplicate results, internal standard results, 

surrogate recoveries, initial and continuing calibration, and any issues identified in the laboratory 

case narrative, as applicable to the method.  Full validation (including transcription errors 

checking, recalculating results, and verifying the calibration) was conducted on two TA data 

packages (200-24112-1 and 200-24127-1), satisfying the QAPP criterion of 10% of the data 

packages received per analysis type per sampling event.  

Section I presents a summary of the quality control (QC) samples collected for this sampling 

event and any resultant qualification.  Section II presents a discussion of precision, accuracy, 

representativeness, completeness and comparability (PARCC) parameters and sensitivity.  And 

Section III presents the individual data review summaries for the twenty-eight data packages. 
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Section I – QC Samples 

QC samples were collected and analyzed during the sampling event and included samples 

selected for matrix spike (MS) analysis, field duplicate samples, and rinsate blanks in addition to 

method-specific QC analyses. An overall assessment for the sampling event data has been 

conducted. When QC issues accounted for less than 35% of the QC analyses conducted, 

applicable data qualification was limited to qualification of the parent samples. When QC issues 

accounted for more than 35% of the QC analyses conducted, applicable data qualification was 

extended to qualification of all samples. 

Matrix Spike 

Matrix spike analyses were performed on the samples listed in the table below. 

Sample Lab Sample Number Data Package Analyses 

Soil/ Tailing Samples from Solar Area 

CVR1-35-T01N-SOL 200-24112-3 200-24112-1 Total Molybdenum, Total 

Copper, Sulfate 

 
CVR1-16-T01N-SOL 200-24190-1 200-24112-2 

CVR1-19-T02N-SOL 200-24195-15 200-24195-1 

CVR1-12-T02N-SOL 200-24200-2 200-24200-1 

CVR2-3-T01N-SOL 200-24203-6 200-24203-1 

CVR2-2-T01N-SOL 200-24203-4 200-24203-1 

CVR2-24-T01N-SOL 200-24260-4 200-24203-1 

CVR2-22-T01N-SOL 200-24260-8 200-24203-1 

CVR3-26-T01N-SOL 200-24267-8 200-24267-1 

CVR3-13-T01N-SOL 200-24324-10 200-24324-1 

CVR3-14-T01N-SOL 200-24324-9 200-24324-1 

CVR3-1-T02N-SOL 200-24326-18 200-24326-1 Total Molybdenum and 

Total Copper CVR2-16-T02N-SOL 200-24322-1 200-24322-1 

CVR2-8-T01N-SOL 200-24319-1 200-24319-1 

CVR2-32-T02N-SOL 200-24264-20 200-24264-1 

Plant Tissue Samples from Solar Area 

CVR1-24-T03N-PLTFAW 200-24133-20 200-24133-1 Total Molybdenum and 

Total Copper CVR2-7-T02N-PLTGAW 200-24204-15 200-24204-1 

CVR1-1-T04N-PLTSAW 200-24205-7 200-24205-1 

CVR1-2-T03N-PLTFAW 200-24205-5 200-24205-1 

CVR1-9-T02N-PLTGAW 200-24206-2 200-24206-1 

CVR2-35-T03N-PLTFAW 200-24206-12 200-24206-1 

CVR2-12-T02N-PLTGAW 200-24209-10 200-24209-1 

CVR3-28-T02N-PLTGAW 200-24250-20 200-24250-1 

CVR3-33-T03N-PLTFAW 200-24250-18 200-24250-1 

CVR3-28-T04N-PLTSAW 200-24253-2 200-24253-1 

CVR3-19-T03N-PLTFAW 200-24331-10 200-24331-1 

CVR3-3-T04N-PLTSAW 200-24333-13 200-24333-1 

CVR3-3-T02N-PLTGAW 200-24333-14 200-24333-1 

CVR3-6-T04N-PLTSAW 200-24332-19 200-24332-1 
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Sample Lab Sample Number Data Package Analyses 

CVR3-20-T03N-PLTFAW 200-24329-20 200-24329-1 

CVR2-20-T02N-PLTGAW 200-24208-20 200-24208-1 

CVR2-25-T04N-PLTSAW 200-24207-19 200-24207-1 

CVR2-9-T03N-PLTFAW 200-24199-20 200-24199-1 

CVR1-27-T03N-PLTFAW 200-24138-2 200-24138-1 

CVR1-29-T04N-PLTSAW 200-24127-20 200-24127-1 

 

This number of MS/MSD samples met the required QAPP frequency of 1 set per 20 samples. 

As applicable, qualifiers have been applied to the parent samples when the recoveries were 

outside the laboratory historical limits. In addition, the site-specific MS and MSD results were 

assessed collectively to evaluate potentially systematic matrix effects and to determine the need 

for qualification of associated sample results of similar matrix.  

The table below presents the analytes of the MS percent recoveries that were outside limits and 

qualifications may have been applied to associated samples. The details of each MS analyses and 

qualification to parent samples are provided in each individual data review summary. 

Analyte # of MS 

%R Below  

Control 

Limits 

# of MS 

%R Above 

Control 

Limits 

Total # 

of MS 

% MS 

Outside of 

Control 

Limits 

Qualification 

Soil Samples from Solar Area  

Metals 

Total Molybdenum 7 3 15 67% As  >35% of MS percent recoveries were 

outside of acceptance limits, the results 

for all soil samples, with the exception 

of parent samples (see individual data 

review summaries) were qualified as 

estimated (J MS-I). 

Total Copper 10 0 15 67% As  >35% of MS percent recoveries were 

below the acceptance limits, the results 

for all soil samples, with the exception 

of parent samples (see individual data 

review summaries) were qualified as 

estimated (J MS-L). 

General Chemistry 

Sulfate 6 0 11 55% As  >35% of MS percent recoveries were 

below the acceptance limits, the results 

for all soil samples, with the exception 

of parent samples (see individual data 

review summaries) were qualified as 

estimated (J MS-L). 
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Analyte # of MS 

%R Below  

Control 

Limits 

# of MS 

%R Above 

Control 

Limits 

Total # 

of MS 

% MS 

Outside of 

Control 

Limits 

Qualification 

Plant Tissue Samples from Solar Area  

Metals 

Total Molybdenum 8 2 20 50% As  >35% of MS percent recoveries were 

outside of acceptance limits, the results 

for all plant tissue samples, with the 

exception of parent samples (see 

individual data review summaries) were 

qualified as estimated (J MS-I). 

Copper 2 1 20 15% As <35% of the matrix spike recoveries 

were outside of acceptance limits, data 

qualification was limited to the parent 

samples which were qualified as 

estimated (J MS-I). 

> = Greater than < =  Less Than # = Number    % = Percentage  I = Indeterminate Bias 

J/UJ = Estimated  L – Low Bias  MS = Matrix Spike R = Recovery   

 

Field Duplicates 

The following field duplicate pairs were collected in association with this sampling event: 

Sample Lab Sample Number Data Package Analyses 

Soil/ Tailing Samples from Solar Area 

CVR1-31-T01D-SOL 200-24112-8 200-24112-1 Total Molybdenum, Total Copper, 

Sulfate 

 
CVR1-36-T01D-SOL 200-24112-2 200-24112-1 

CVR1-36-T02D-SOL 200-24190-16 200-24112-2 

CVR1-33-T02D-SOL 200-24195-2 200-24195-1 

CVR2-29-T02D-SOL 200-24264-10 200-24264-1 

CVR2-30-T02D-SOL 200-24264-14 200-24264-1 

CVR2-31-T02D-SOL 200-24264-16 200-24264-1 

CVR3-31-T02D-SOL 200-24265-20 200-24265-1 

CVR2-9-T02D-SOL 200-24319-8 200-24319-1 

CVR3-22-T02D-SOL 200-24322-14 200-24322-1 

CVR3-15-T02D-SOL 200-24324-8 200-24324-1 

Plant Tissue Samples from Solar Area 

CVR1-33-T03D-PLTFAW 200-24127-10 200-24127-1 Total Molybdenum and Total Copper 

CVR1-26-T02D-PLTGAW 200-24133-9 200-24133-1 

CVR2-1-T03D-PLTFAW 200-24204-7 200-24204-1 

CVR1-12-T04D-PLTSAW 200-24205-18 200-24205-1 

CVR1-2-T03D-PLTFAW 200-24205-6 200-24205-1 

CVR1-9-T02D-PLTGAW 200-24206-3 200-24206-1 

CVR2-27-T02D-PLTGAW 200-24207-6 200-24207-1 

CVR2-19-T02D-PLTGAW 200-24208-13 200-24208-1 

CVR2-12-T04D-PLTSAW 200-24209-12 200-24209-1 
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Sample Lab Sample Number Data Package Analyses 

CVR2-20-T03D-PLTFAW 200-24209-2 200-24209-1 

CVR3-35-T02D-PLTGAW 200-24250-5 200-24250-1 

CVR3-35-T04D-PLTSAW 200-24250-8 200-24250-1 

CVR3-30-T03D-PLTFAW 200-24253-8 200-24253-1 

CVR3-17-T04D-PLTSAW 200-24331-8 200-24331-1 

CVR3-9-T03D-PLTFAW 200-24331-19 200-24331-1 

CVR3-6-T02D-PLTGAW 200-24332-17 200-24332-1 

 

This number of field duplicates samples met the QAPP frequency of 1 per 20 samples.  With the 

exceptions summarized in the table below, applicable evaluation criteria were satisfied for the 

field duplicate pairs.  

Analyte Sample 

Result 

(mg/Kg) 

FD 

Result 

(mg/Kg) 

RPD 

(±35% Soil/ 

±50% Plant 

Tissue) 

Absolute 

Difference (3.5X 

Soil/ 4X Plant 

Tissue Greater 

RL) 

Total 

# of 

FDs 

% FDs 

Outside 

of 

Control 

Limits 

Qualification 

Metals – Soil/ Tailing Samples from Solar Area 

CVR2-31-T02D-SOL / CVR2-31-T02D-SOL 

11 9% 

As <35% of the field duplicate 

samples were outside of 

acceptance limits, data 

qualification was limited to the 

field duplicate and parent 

samples which were qualified 

as estimated (J FD-I). 

Sulfate 214 73.3 --- Difference = 140.7 

mg/kg (3.5X 

RL=78.1 mg/kg) 

Metals – Plant Tissue Samples from Solar Area 

CVR3-17-T04N-PLTSAW / CVR3-17-T04D-PLTSAW 

16 13% 

As <35% of the field duplicate 

samples were outside of 

acceptance limits, data 

qualification was limited to the 

field duplicate and parent 

samples which were qualified 

as estimated (J FD-I). 

Molybdenum 6.4 10.1 64 --- 

CVR1-9-T02N-PLTGAW / CVR1-9-T02D-PLTGAW 

Molybdenum 29.9 11.8 87 --- 

CVR2-27-T02N-PLTGAW / CVR2-27-T02D-PLTGAW 
16 

6% 

 Copper 4.9 14.3 98 --- 

< = Less Than # - Number % = Percent  ± = Plus or Minus  

Mg/Kg – Milligrams per Kilogram FD – Field Duplicate I = Indeterminate Bias  
RPD – Relative Percent Difference RL – Reporting Limit UJ/J – Estimated 
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Rinsate Blanks 

The soil and vegetation samples for this sampling event were not collected with dedicated equipment. The 

rinsate blanks that were collected in association with this sampling event are listed below. 

Sample Lab Sample Number Data Package Analyses 

Equipment Rinsate Blanks for Soil/ Tailing from Solar Area 

RB-01-T01N-SOL 200-24112-15 200-24112-1 Total Molybdenum, Total 

Copper, Sulfate RB-02-T01N-SOL 200-24190-14 200-24112-2 

RB-03-T01N-SOL 200-24190-13 200-24112-2 

RB-04-T01N-SOL 200-24200-7 200-24200-1 

RB-05-T01N-SOL 200-24200-8 200-24200-1 

RB-06-T01N-SOL 200-24319-6 200-24319-1 

RB-07-T01N-SOL 200-24319-7 200-24319-1 Total Molybdenum, Total 

Copper, Sulfate RB-08-T01N-SOL 200-24264-2 200-24264-1 

RB-09-T01N-SOL 200-24265-3 200-24265-1 

RB-10-T01N-SOL 200-24324-17 200-24324-1 

RB-11-T01N-SOL 200-24324-18 200-24324-1 

RB-12-T01N-SOL 200-24324-19 200-24324-1 

Equipment Rinsate Blanks for Plant from Solar Area 

RB-01-T01N-PLT 200-24133-10 200-24133-1 Total Molybdenum and 

Total Copper RB-02-T01N-PLT 200-24138-5 200-24138-1 

RB-03-T01N-PLT 200-24205-12 200-24205-1 

RB-04-T01N-PLT 200-24205-13 200-24205-1 

RB-05-T01N-PLT 200-24205-14 200-24205-1 

RB-06-T01N-PLT 200-24204-16 200-24204-1 

RB-7-T01N-PLT 200-24208-14 200-24208-1 

RB-8-T01N-PLT 200-24208-17 200-24208-1 

RB-9-T01N-PLT 200-24199-16 200-24199-1 

RB-12-T01N-PLT 200-24250-15 200-24250-1 

RB-10-T01N-PLT 200-24199-17 200-24199-1 

RB-11-T01N-PLT 200-24199-3 200-24199-1 

RB-13-T01N-PLT 200-24250-14 200-24250-1 

RB-14-T01N-PLT 200-24329-1 200-24329-1 

RB-15-T01N-PLT 200-24329-2 200-24329-1 

RB-16-T01N-PLT 200-24329-3 200-24329-1 

 

This number of rinsate blanks met the QAPP frequency of 1 per 20 samples per matrix. Target analytes 

were not reported as detected in the equipment rinsate blanks for plant tissues samples.    With the 

exceptions summarized in the table below, target analytes were not reported as detected in the 

equipment rinsate blanks for the soil samples. 
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Table 3: Rinsate Blank and Resultant Data Qualification 

Sample Analyte Concentration Data Qualification 

Equipment Rinsate Blanks for Soil/ Tailing Samples from Solar Area 

RB-01-T01N-SOL Copper 7.0 µg/L* Less than 35% of equipment blanks results 

were reported with detected concentrations 

of copper and/ or molybdenum, indicating 

adequate field decontamination.  Data 

qualification was not required 

RB-03-T02N-SOL Copper 4.6 µg/L* 

RB08-T01N-SOL Copper 7.4 µg/L* 

RB-10-T01N-SOL Copper 3.7 µg/L* 

RB-12-T01N-SOL
 

Copper 7.5 µg/L* 

Molybdenum 0.5 µg/L* 

*To convert mg/L to mg/kg sample weights/volumes, dilution factors and percent solids were taken into account 

% = Percent µg/L – Micrograms per Liter  

 

 

Section II – PARCC Parameters + Sensitivity 

The section below presents precision, accuracy, representativeness, completeness, comparability 

(i.e., PARCC parameters), and sensitivity with respect to the samples collected for the CMI Soil 

and Vegetation sampling event. 

Precision 

Precision is defined as the agreement between a set of replicate measurements without 

assumption or knowledge of the true value.  Precision of laboratory measurements was evaluated 

by the comparison of method duplicate results and FD results. 

The relative percent differences (RPDs) between: 1) 94% of the RPDs between the site-specific 

method duplicates and 2) 94% of the field duplicate satisfied the applicable evaluation criterion; 

indicating acceptable precision was attained with respect to the analytical method and sample 

matrix.   

Accuracy 

All reported LCS recoveries were within the laboratory acceptance limits which indicated 

acceptable accuracy was attained with respect to the analytical method.  Approximately 52% of 

the site-specific MS recoveries were within the laboratory control  limits of 80-120% used to 

evaluate recoveries from the sample matrix.  The QAPP does allow for the laboratory to use 

historical limits when evaluating MS recoveries.  However, the laboratory uses the LCS limits of 

80-120% to evaluate the matrix spike recoveries.  The limits of 80-120%, while generally 

appropriate for an LCS, are considered to be tight for evaluating soil matrix spike recoveries due 

to the inhomogeneity of the samples and the potential for matrix interferences as discussed 

below.  While sample results were qualified as estimated (J/UJ) based on MS recoveries, no 

results were qualified as unusable due to MS recovery failures. 

As demonstrated by the site-specific quality control samples (e.g., matrix spike recoveries) 

matrix interferences are present in the samples which resulted in sample results being qualified 

as estimated (J/UJ) during data validation.   Matrix interferences can be the result of soil 

inhomogeneity as only a small sample amount (~2 gram) is used during digestion for the parent, 
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duplicate, and matrix spike samples,  or high concentrations of non-target analytes that may 

cause interference during sample analysis (e.g., calcium, iron, yttrium).   The samples from the 

CMI Solar Cover Project contain naturally occurring Yttrium. Yttrium is also used as the internal 

standard for ICP analysis and the sample results are corrected based upon the Yttrium response.  

A suppression or elevation of the Yttrium line indicates a matrix effect caused by the sample.   It 

is assumed that if the Yttrium response goes up,  the associated elements would also be high, 

thus the correction.  Since the Yttrium internal standard values are elevated due to naturally 

occurring yttrium, the sample results for associated elements are being corrected and therefore, 

reported at lower concentrations. 

Representativeness 

Representativeness is the degree to which data accurately and precisely represent a characteristic 

of a population, parameter variations at a sampling point, or an environmental condition.  

Representativeness was maintained during the sampling effort by completing all sampling using 

similar sampling procedures. 

Completeness 

Completeness is defined as the ratio of the number of valid analytical results (valid analytical 

results include values qualified as estimated) to the total number of analytical results requested 

on samples submitted for analysis.   

Results were not qualified as unusable.  The completeness for this program is 100%, satisfying 

the requirement of 95%.  

Comparability 

Comparability expresses the confidence with which one data set can be compared to another. 

Comparability can be related to accuracy and precision because these quantities are measures of 

data reliability.  Data are comparable if collection techniques, measurement procedures, method 

and reporting are equivalent for the samples within a sample set.  To maximize comparability, all 

samples covered by this report were collected and analyzed in accordance with the QAPP.   

As acceptable levels of overall accuracy and precision were attained, the reporting and analyses 

of the data within these data packages are considered comparable to one another. 

Sensitivity 

Reporting limits (RLs) are established by the analytical laboratory based on the method detection 

limits (MDLs) and project RL requirements. The laboratory reported positive results between the 

MDL and the RL.  These trace level detects have been qualified as estimated (J). 
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Section III – Individual Data Review Summaries 

Soil Sample Data Packages  

 200-24112-1 

 200-24112-2 

 200-24195-1 

 200-24200-1 

 200-24203-1 

 200-24264-1 

 200-24265-1 

 200-24267-1 

 200-24319-1 

 200-24322-1 

 200-24324-1 

 200-24326-1 

 

Vegetation Tissue Samples Data Package 

 200-24127-1 

 200-24133-1 

 200-24138-1 

 200-24199-1 

 200-24204-1 

 200-24205-1 

 200-24206-1 

 200-24207-1 

 200-24208-1 

 200-24209-1 

 200-24250-1 

 200-24253-1 

 200-24329-1 

 200-24331-1 

 200-24332-1 

 200-24333-1 

 

 



 

 

Appendix E –Data Validation Reports are provided in the included CD. 



Appendix F 

Laboratory Data Packages (TestAmerica) 

F-1 



Appendix F – Laboratory Data Packages are provided in the included CD. 
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