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

August-September 2013 for the Tailing Facility Demonstration Solar Facility and Alternative 

Cover Depth Project at the Chevron Mining Inc. (CMI) Questa Mine 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 and 2012.  Post-construction vegetation monitoring 

and vegetation sampling were conducted for the first time during this sampling event (August 

2013). 

This report presents a summary of the August through September 2013 field activities, 

modifications from the sampling plan, tabulated results, and Appendices containing field 

documentation (photographs and field data sheets) and the data validation reports and lab data 

packages.  

1.0 FIELD ACTIVITIES 

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

early September 2013.    

Vegetation monitoring was conducted August 20 to 23 by a 3 to 4 person field team and from 

August 26 to 29 by a 4 to 5 person team.  Data were collected from 45 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. 

Soil and vegetation samples were collected by a 3-person field team from September 9 to 12.  

Samples were collected from a total of 27 locations in the Alternative Cover Depth project site 

(Figure 2).  Each cover plot contained 3 transects per plot and 3 sample points (locations) per 

transect.  A surface soil sample was collected at each of the 27 sample locations.  Samples of up 

to three plant life forms (grass, forb, and shrub) were also collected at each of the locations, as 

available. However, 65 of the possible 81 vegetation samples were collected; shrub samples were 

not available and could not be obtained at 16 of the 27 sample locations.  

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

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

were 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.  A plan and maps of proposed sampling and monitoring 

locations were provided to EMC prior to the start of field work.   

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

are included as Appendix B.   

2.0 MODIFICATIONS FROM SAMPLING PLAN 

The SAP indicated that the vegetation monitoring transect locations in the non-solar areas would 

be randomly selected along parallel lines 1 meter apart.  The sampling approach was modified to 

2 meters apart to address Global Positioning System (GPS) variability which could result in 

overlapping transects.   
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In addition, the goal of the vegetation monitoring was to achieve the same level of sample 

adequacy as used by Buchanan 2010, e.g., enough transects in each area to reach 90% 

confidence that the sample mean is within 10% of the true population mean.  The number of 

transects to be monitored depends primarily on the mean and variability of the data.  Sample size 

(number of transects) was calculated based on total vegetation cover. The number of transects 

required for sample adequacy is presented in Table 5.  To achieve the sample adequacy would 

have required 70 to 80 transects in the 1- and 2-foot solar areas, and 285 to 293 transects in the 

1- and 2-foot non-solar areas.  Challenges in achieving sample adequacy (number of transects) 

were identified during the initial monitoring activities and discussed with the CEMC Project 

Manager.  These challenges included low vegetation cover in some areas, high variability in 

vegetation cover, the small size (about 1 acre) of the non-solar areas, and time constraints of the 

sampling period based on seasonal changes.  Due to these challenges 45 transects were 

monitored in each area.  Sample adequacy should require fewer transects in future years as the 

vegetation develops.    

Two modifications were made during the vegetation sampling.  The location of the third transect 

in the 2 foot cover area was modified to move the second and third points out of a barren area. 

The first point (CVR2TR3-1) was maintained in the same location.  The direction of the transect 

was rotated so that the other two points (CRV2TR3-2 and CVR2TR3-3) were in vegetated areas.  

Potential modifications of transect direction were also considered for CVR2TR1 and CVR1TR3, 

but it was decided that changes in the length of the radius for sampling area would provide 

access to suitable plants for sampling.  When the location of the third transect in the 2-foot cover 

area was moved for the vegetation sampling, the two related soil samples (CVR2TR3-2-SOL, 

CVR2TR3-3-SOL) were also moved with the vegetation samples. 

The sampling radius identified in the SAP for vegetation sampling was 2 meters.  In the field, the 

sampling radius was extended up to 5 meters in order to enable collection of a sample at a greater 

number of locations.  Low amounts of vegetation were present at some sample locations because 

(1) individuals of a specific life form were not present within 2 meters, (2), individuals of a 

specific life form within the 2 meter radius were too small to provide an adequate amount of 

sample material, or (3) combinations of availability and size were insufficient to provide 

adequate material.  Shrubs were much less common than grasses and forbs; they were not present 

at most sample locations, and required an enlarged sampling radius at 10 of the 11 locations 

where they were collected.  Low vegetation cover was observed at several of the transects within 

the 1- and 2-foot cover non-solar areas (CVR1TR3 and CVR2TR3) and the north end of the 2-

foot solar area (CVR2TR1).  The sampling radius for each point and life form is identified in 

Table 3.   

The sampling event included collection of plant material from 5 individuals of a species at each 

sample location.  Most of the grass samples and some of the forb and shrub samples required 

collection of more than 5 individuals of a species because grasses were small and more material 

was needed to meet the required sample size.  To minimize damage to the revegetation area, 

sampling was restricted to collection of 50% or less of the existing vegetation above 1 inch.  A 

few forb and shrub samples included collection of fewer than 5 individuals because the sampled 

plants were sufficiently large to provide an adequate sample size and there were no other nearby 

individuals.  
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3.0 SAMPLING ACTIVITIES 

3.1 Soil Cover Sampling 

Sample locations are shown on Figure 2.  Sample locations were selected by using the same first 

point on each transect as used in previous years, and rotating the transect direction to obtain new 

locations for the second and third points on each transect.  In addition, the direction of one 

transect was modified in the field to allow sample collection in a vegetated area.  Sample points 

were located and surveyed with a handheld Trimble Geo-XH.  The horizontal positions are 

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

in Appendix C. 

Soil samples were collected and analyzed consistent with the project SOP No 1.0, Near Surface 

Soil Sampling.  Composite samples, consisting of 5 aliquots, were collected from an area of 

approximately 30-cm in diameter and a depth of 0 to 3 inches below ground surface.  Samples 

were collected using a clean (i.e. decontaminated) steel pick (masons hammer) and stainless steel 

spoon or trowel.  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 all clearly labeled with the sample ID, sample collection time and date, required 

preservation, and requested analysis per SOP No 3.0, Sample Management.  

Soil samples were described based on visual observations in the field and recorded on field data 

sheets which are provided in Appendix B and summarized in Table 1.  Sample locations and 

procedures were photographed and 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.  Sampling was 

conducted near the end of the growing season and toward the end of the summer monsoon 

season, and vegetation was well established.  Grass and forb samples were collected at each of 

the sample points; however, shrub samples were collected at 11 of the 27 locations because the 

distribution of shrubs was uneven.  Table 2 provides a list of species that were sampled.  Details 

of the sampling and the sample material are provided in Table 3.   

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

to sparse clusters that provided adequate material for sampling.  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 one site where it was the only grass available.  

Arizona fescue was also common but was too small to provide adequate plant material for 

sampling; use of this species would have required clipping very close to the ground and use of a 

very large number of plants to achieve adequate sample size.  For the forbs, white sagebrush and 

yellow sweetclover were the most common 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.  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 
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thistle was sampled at a few locations were other forbs were not available; however, the sampled 

plants were generally small.  Prickly Russian thistle is an invasive species but was not abundant 

and does not appear to be limiting the establishment of other species.  In some areas, Russian 

thistle plants from last year appeared to provide nursery conditions for growth of other species.  

Curlycup gumweed, a native biennial, was sampled at one location.  Curlycup gumweed was 

irregularly established in the study area and had very large individuals.   

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.  Washing was conducted at the Tailing Facility field 

trailer complex, where appropriate sample management equipment was setup.  Most samples 

required one washing, while hairy plants, including white sagebrush and winterfat, sometimes 

required two or more washings.  Washing samples of white sagebrush produced a very pleasant 

odor, while washed curlycup gumweed had a very strong and unpleasant odor.  Russian thistle 

samples had to be handled with care to prevent the prickles poking through the bag.  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 wet ice under chain of custody to TestAmerica.   

3.3 Vegetation Monitoring 

Vegetation composition and cover and shrub density data were collected along 45 point-intercept 

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

summarized in Tables 5, 6, and 7, and the full data set is provided in Appendix D.  Table 5 

provides the mean and standard deviation for vegetation in five categories:  grasses, forbs, 

shrubs, total vegetation, and perennial cover.  Table 5 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 for vegetation cover.  Table 6 provides cover data and constancy by 

species and Table 7 provides shrub density by species.  Constancy is the proportion of transects 

in which a species was recorded.  Table 8 provides a list of plant species observed.  Plant species 

were identified in the field using Allred and Ivey 2012 and other botanical references. 

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 the 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 at 2S-46, 

wire at 2N-27).  Collection of accurate point data was facilitated by holding a pin flag or other 

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 

shrubs (by species) rooted in the belt transects.  

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 

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

using random numbers from Random.com, 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 60 transects were selected in each area.  In the field, the 

first 45 transects in each area were used.  During the field work, it was observed that some of the 

proposed transects in the north part of the 2-foot and 3-foot cover areas were located from 60 to 

150 feet north of the solar array footprint, and not likely to be influenced by the solar array.  

These transect locations were therefore discarded, and alternate transect locations were used that 

were within or near the solar array footprint.  The numbering of transects in the 2- and 3-foot 

solar areas therefore includes transect numbers higher than 45.  Several of the proposed transect 

locations were moved up to 1 to 2 meters in order to avoid manholes, electrical boxes solar posts, 

utility poles, and roadways including 3S-39, 3N-2, 3N-15, 3N-27, 3N-31, 1S-25, 1S-28, and 

1S-37.   

During the field work, an estimate of adequate sample size was developed using the vegetative 

cover data for the first 25 or 30 transects in the 3-foot and 2-foot solar areas.  The 3-foot solar 

area had more uniform cover than most of the other areas, and sample adequacy was achieved at 

45 transects.  This same sample size was then used for the other five areas.  It was later found 

that the 3-foot non-solar area would have achieved adequacy with less than 45 transects.  

However, the other four areas did not achieve sample adequacy.  The same level of sample 

adequacy would have required an additional 25 to 35 transects in the 1- and 2-foot solar areas, 

and roughly 250 additional transects in the 1- and 2-foot non-solar areas (Table 5).   

The southern half of the 1-foot and 2-foot non-solar areas had a large number of transects with 

no recorded vegetation or very low cover.  Twenty-seven percent (27%) of transects in the 1-foot 

non-solar and 20% of transects in the 2-foot non-solar area had no recorded vegetation (Table 6).  

The 1- and 2-foot non-solar areas also had lower vegetation cover, lower perennial plant cover, 

and lower shrub density than the other areas (Table 5).  The 3-foot cover solar and non-solar 

areas had the highest vegetation cover, perennial plant cover, and number of species per transect 

(Table 5).   

A total of 28 species were recorded in the vegetation cover and shrub density transects.  The 

most common species were Indian ricegrass, Arizona fescue, western wheatgrass, bluebunch 

wheatgrass, yellow sweetclover, and prickly Russian thistle (Table 6).  Grasses and forbs were 

about equally abundant overall, while shrubs made up less than 3% 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 was winterfat, 

with yellow rabbitbrush and rubber rabbitbrush also common (Tables 6 and 7).  Some additional 

species were observed in the alternative cover demonstration area but not recorded on the 

transects (Table 8).  None of the species observed is considered to be a noxious weed in the State 

of New Mexico, except for spotted or diffuse knapweed, which was found in very small numbers 

by the entrance road. 
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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 Table 4. 

Laboratory data were validated in accordance with the QAPP (URS 2013).  Data validation 

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

as Appendix F. 
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Table 1
DESCRIPTION OF SOIL SAMPLES COLLECTED AT EACH SAMPLE LOCATION 

FOR THE ALTERNATIVE COVER DEPTH PROJECT
CMI Questa Mine

Soil and Vegetation Sampling Event
August-September 2013

Soil Description

CVR1TR1-1 SAND and gravel, some silt, trace cobble, dense, non-plastic, dry, light yellowish brown
CVR1TR1-2 COBBLES and gravel and sand, some silt, dense, non-plastic, dry, pale brown
CVR1TR1-3 SAND, some gravel, trace cobbles and silt, dense, non-plastic, dry, pale brown
CVR1TR2-1 SILT and sand, some gravel, loose, non-plastic, damp, pale brown
CVR1TR2-2 SAND and gravel, some silt and cobbles, medium dense, non-plastic, dry, pale brown 
CVR1TR2-3 SAND and gravel, some silt, trace cobble, dense, non-plastic, dry, light brown
CVR1TR3-1 SAND and some clay and gravel/cobbles, loose, moist, light brown
CVR1TR3-2 GRAVEL/COBBLES, some sand and clay, moist, yellowish brown
CVR1TR3-3 GRAVEL/COBBLES, some sand, trace silt, loose, non-plastic, moist, yellowish brown
CVR2TR1-1 GRAVEL and sand, some cobbles and silt, dense, non-plastic, dry, light yellowish brown
CVR2TR1-2 GRAVEL and sand, some silt, trace cobble, dense, non-plastic, dry, light yellowish brown
CVR2TR1-3 GRAVEL and sand, trace silt, dense, non-plastic, dry, light yellowish brown
CVR2TR2-1 COBBLES, some gravel, sand, and clay, non-plastic, moist, brown
CVR2TR2-2 FEW COBBLES, some sand and gravel, silt, non-plastic, moist, brown 
CVR2TR2-3 GRAVEL some cobbles and sand, trace clay, non-plastic, moist, brown
CVR2TR3-1 SAND some gravel, trace cobbles and clay, non-plastic, moist, brown
CVR2TR3-2 SAND and gravel, some cobbles and clay, non-plastic, moist, brown
CVR2TR3-3 SAND, some gravel, cobbles, and clay Low-plastic loose, moist, pale brown
CVR3TR1-1 SAND and gravel, some cobbles and silt, non-plastic, dense, dry, light yellowish brown
CVR3TR1-2 GRAVEL and sand, some cobbles, trace silt, non-plastic, dense, dry, light yellowish brown 
CVR3TR1-3 GRAVEL, some sand and silt, trace cobbles, non-plastic, loose, dry, light yellowish brown
CVR3TR2-1 SAND, some clay, cobbles, and gravel, non-plastic loose, moist, light brown
CVR3TR2-2 SAND, some silt and gravel, non-plastic, loose, moist, reddish yellow
CVR3TR2-3 SAND and gravel, some clay, low-plastic, loose, moist, brown
CVR3TR3-1 SAND and clay, some gravel, low-plastic, loose, moist, brown
CVR3TR3-2 SAND and clay, some gravel, little cobbles, low-plastic, moist, brown
CVR3TR3-3 SAND and some clay and cobbles, trace gravel, low-plastic, loose, moist, brown
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Table 2
PLANT SPECIES SAMPLED

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Cover 1 1 Cover 2 2 Cover 3 3

Western wheatgrass Pascopyrum smithii Native perennial 5 6 7 18
bluebunch wheatgrass Pseudoroegneria spicata Native perennial 4 3 1 8
Indian ricegrass Achnatherum hymenoides Native perennial 0 0 1 1

9 9 9 27

White sagebrush Artemisia ludoviciana Native perennial 2 2 3 7
Yellow sweetclover Melilotus officinalis Introduced biennial 7 6 1 14
Prickly Russian thistle Salsola tragus Introduced annual 0 1 4 5
Curlycup gumweed Grindelia squarrosa Native biennial/perennial 0 0 1 1

9 9 9 27

Rubber rabbitbrush Ericameria nauseosa Native 0 1 2 3
Winterfat Ceratoides lanata Native 0 2 6 8

0 3 8 11
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 grass samples

Total number of forb samples

Total number of  shrub samples

Shrubs

Grasses

Forbs

Common Name Plant type
Sample Location Total 

SamplesScientific Name

Page 1 of 1



Table 3
DESCRIPTION OF VEGETATION  SAMPLES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Radius of 
sampling 

from point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height Description

TR1-1 Western wheatgrass 8 3 meters 10 inches 1 inch aboveground 7 plants vegetative, one flowering/fruiting.
TR1-2 Western wheatgrass 9 4 meters 7 inches 1 inch aboveground 8 plants vegetative, one flowering/fruiting.  

Small thin clusters.
TR1-3 Western wheatgrass 8 3 meters 7 inches 1 inch aboveground All plants vegetative. Plants are small 

clumps and clusters.
TR2-1 Bluebunch wheatgrass 7 2 meters 6 inches 1 inch aboveground 4 plants vegetative, 3 have culms with seeds 

though most seeds have already dropped.
TR2-2 Bluebunch wheatgrass 8 2 meters 4 inches 1 inch aboveground All plants vegetative.  
TR2-3 Western wheatgrass 10 2 meters 8 inches 1 inch aboveground All plants vegetative.  Plants are loose 

clusters.
TR3-1 Bluebunch wheatgrass 7 5 meters 4 inches 1 inch aboveground All plants vegetative.   Small plants.
TR3-2 Western wheatgrass 6 4 meters 6 inches 1 inch aboveground 4 plants vegetative, 2 flowering/fruiting.  

Sparse clumps.
TR3-3 Bluebunch wheatgrass 9 3 meters 5 inches 1 inch aboveground 8 plants vegetative, one flowering/fruiting. 

TR1-1 Western wheatgrass 8 3 meters 8 inches 1 inch aboveground 7 plants vegetative, one flowering/fruiting, 
plants clumps sparse.

TR1-2 Western wheatgrass 6 4 meters 8 inches 1 inch aboveground 4 plants vegetative, 2 flowering/fruiting; thin 
clusters.

TR1-3 Western wheatgrass 8 5 meters 8 inches 1 inch aboveground 7 plants vegetative, 1 flowering/fruiting; 
plants are clusters.  Small, widely scattered 
plants. 

TR2-1 Western wheatgrass 7 2 meters 12 inches 1 inch aboveground 1 plant vegetative, 6 flowering/fruiting, culms 
to 18 inches, strong plants.

TR2-2 Western wheatgrass 7 2 meters 10 inches 1 inch aboveground All flowering/fruiting, culms to 18 inches, 
strong plants.

Species
Number of 
Individuals 
Sampled

Aboveground Sample

Grasses- Cover 1 1

Grasses - Cover 2 2

Sample 
Location
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Table 3
DESCRIPTION OF VEGETATION  SAMPLES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Radius of 
sampling 

from point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height DescriptionSpecies

Number of 
Individuals 
Sampled

Aboveground Sample

   

Sample 
Location

TR2-3 Bluebunch wheatgrass 6 2.5 meters 6 inches 1 inch aboveground 1 vegetative, 5 flowering/fruiting, culms to 16 
inches.

TR3-1 Bluebunch wheatgrass 5 4 meters 6 inches 1 inch aboveground 1 vegetative, 4 flowering/fruiting.  Culms to 
15 inches.  

TR3-2 Bluebunch wheatgrass 9 4 meters 5 inches 1 inch aboveground 8 vegetative, 1 flowering/fruiting.  Small 
plants.  

TR3-3 Western wheatgrass 8 3 meters 6 inches 1 inch aboveground 5 vegetative, 3 flowering/fruiting.  

TR1-1 Western wheatgrass 5 2 meters 9 inches 1 inch aboveground 3 vegetative, 2 flowering/fruiting.  Flowering 
plants are 2 feet high and 3 feet wide; 
vegetative at 2 inches high and 10 inches 
wide

TR1-2 Western wheatgrass 6 2 meters 10 inches 1 inch aboveground 3 vegetative, 3 flowering/fruiting, culms to 18 
inches.  One plant had about 20% yellow 
leaves.

TR1-3 Western wheatgrass 8 2 meters 8 inches 1 inch aboveground 4 vegetative, 4 flowering/fruiting, culms to 18 
inches.

TR2-1 Western wheatgrass 7 2 meters 8 inches 1 inch aboveground 3 vegetative, 4 flowering/fruiting, culms to 15 
inches, thick clumps.

TR2-2 Western wheatgrass 5 2 meters 12 inches 1 inch aboveground All flowering/fruiting, culms to 18 inches, 
strong plants.

TR2-3 Bluebunch wheatgrass 6 2 meters 8 inches 1 inch aboveground 1 vegetative, 5 flowering/fruiting, culms to 20 
inches  Sample is all foliage, seeds mostly 
dropped already.

TR3-1 Western wheatgrass 6 2 meters 12 inches 1 inch aboveground All plants flowering/fruiting, culms to 18 
inches, 8 inch diameter clumps.

TR3-2 Western wheatgrass 5 2 meters 12 inches 1 inch aboveground 1 vegetative, 4 flowering/fruiting. Culms to 18 
inches, open to dense clumps.

Grasses - Cover 3 3
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Table 3
DESCRIPTION OF VEGETATION  SAMPLES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Radius of 
sampling 

from point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height DescriptionSpecies

Number of 
Individuals 
Sampled

Aboveground Sample

   

Sample 
Location

TR3-3 Indian ricegrass 5 3 meters 14 inches 1 inch aboveground All plants flowering/fruiting. 

TR1-1 White sagebrush 5 3 meters 4 inches 1 inch aboveground 4 vegetative, 1 flowering.  Small plants 
except 1, average 6 inches wide.

TR1-2 Yellow sweetclover 6 3 meters 18 inches Side branches 
clipped at main stem 

(4 plants), 1 inch 
aboveground (2 

plants)

1 plant vegetative, 5 flowering/fruiting. Plants 
2 feet wide.  Vegetative plant is mostly 
prostrate but has one vertical stem.  

TR1-3 White sagebrush 5 3 meters 6 inches 1 inch aboveground 4 vegetative, 1 flowering.  Plants average 6 
inches diameter.  

TR2-1 Yellow sweetclover 5 2.5 meters 18 inches Side branches 
clipped at main stem 

(2 plants), 1 inch 
aboveground (3 

plants)

All flowering/fruiting.  18 inches wide.

TR2-2 Yellow sweetclover 6 2 meters 18 inches 1 inch aboveground All plants flowering/fruiting.  18 inches wide.
TR2-3 Yellow sweetclover 5 2 meters 18 inches 1 inch aboveground All plants flowering/fruiting.  18 inches wide.
TR3-1 Yellow sweetclover 4 5 meters 24 inches Side branches 

clipped at main stem
1 vegetative, 2 flowering/fruiting, 1 senescing 
but still flowering.   Vegetative plant is first 
year.  Plants 24 inches wide.

TR3-2 Yellow sweetclover 5 5 meters 12 inches 1 inch aboveground 3 vegetative, 2 flowering/fruiting.  Flowering 
plants are 2 feet high and 3 feet wide; 
vegetative at 2 inches high and 10 inches 
wide.

TR3-3 Yellow sweetclover 5 3 meters 24 inches Side branches 
clipped at main stem

All plants flowering/fruiting.  24 inches wide.  

Forbs - Cover 1 1
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Table 3
DESCRIPTION OF VEGETATION  SAMPLES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Radius of 
sampling 

from point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height DescriptionSpecies

Number of 
Individuals 
Sampled

Aboveground Sample

   

Sample 
Location

TR1-1 Yellow sweetclover 6 2 meters 18 inches 1 inch aboveground All flowering/fruiting. Plants 18 inches 
diameter.

TR1-2 White sagebrush 4 2 meters 12 inches 1 inch aboveground All flowering/fruiting.  Plants 4 inches 
diameter.

TR1-3 Prickly Russian thistle 8 2.5 meters 5 inches 0.5 inch above 
ground

All plants flowering/fruiting.  Plants 5 inches 
diameter.  Growing in a patch with similar-
sized Kochia scoparia.

TR2-1 White sagebrush 5 3 meters 8 inches 1 inch aboveground 1 plant vegetative, 4 flowering/fruiting.  
Average 6 inches diameter.  Ladybugs. 

TR2-2 Yellow sweetclover 5 2 meters 18 inches Side branches 
clipped at main 

stem.

All plants flowering/fruiting.  Average 15 
inches diameter.

TR2-3 Yellow sweetclover 5 3 meters 24 inches Side branches 
clipped at main 

stem.

All plants flowering/fruiting.  Average 3 feet in 
diameter.  3 dead sweetclover plants in 
sampling radius were not sampled.

TR3-1 Yellow sweetclover 4 3 meters 14 inches 1 inch aboveground 2 plants vegetative, 2 flowering/fruiting.  
Vegetative plants are 3 inches tall and 2 feet 
wide, flowering plants are 2 feet high and 
wide.

TR3-2 Yellow sweetclover 5 2 meters 15 inches 1 inch aboveground All flowering/fruiting.  18 inches diameter.  
Two mostly dead sweetclover plants were 
not sampled.

TR3-3 Yellow sweetclover 5 3 meters 18 inches Side branches 
clipped at main 

stem.

All flowering/fruiting.  30 inches diameter.  

Forbs – Cover 2 2
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Table 3
DESCRIPTION OF VEGETATION  SAMPLES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Radius of 
sampling 

from point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height DescriptionSpecies

Number of 
Individuals 
Sampled

Aboveground Sample

   

Sample 
Location

TR1-1 White sagebrush 5 2 meters 18 inches 1.5 inches 
aboveground

All plants flowering/fruiting.  Four plants large 
and robust.

TR1-2 White sagebrush 6 2 meters 4 inches 1 inch aboveground All plants vegetative, 3 to 9 inch diameter 
clumps, 2 to 6 inches tall.

TR1-3 Curlycup gumweed 3 2 meters 15 inches Side shoots clipped 
at main stem

All plants flowering/fruiting.  Plants 24 inches 
wide, big healthy plants.

TR2-1 Prickly Russian thistle 8 2 meters 4 inches 1 inch aboveground All plants flowering/fruiting.  Small plants 
about 3 inches diameter.

TR2-2 Prickly Russian thistle 5 2 meters 6 inches 1 inch aboveground All plants flowering/fruiting.  Plants about 6 
inches diameter.

TR2-3 Yellow sweetclover 4 2 meters 36 inches Side shoots clipped 
at main stem

All plants flowering/fruiting.  Plants big, about 
3 feet diameter.  One was dead on one side.  
Another big sweetclover was recently dead 
and not sampled.

TR3-1 Prickly Russian thistle 6 3 meters 9 inches Side shoots clipped 
at main stem

All plants flowering/fruiting.  Plants about 9 
inches diameter, healthy.

TR3-2 White sagebrush 5 4 meters 12 inches 1 inch aboveground 2 plants vegetative, 3 flowering/fruiting.  
Plants about 6 inches diameter, vary in size.

TR3-3 Prickly Russian thistle 5 2 meters 12 inches 1 inch aboveground All plants flowering/fruiting. About 8 inches 
diameter, irregular in shape, healthy.

TR1-1 No shrub sample -- -- -- -- --
TR1-2 No shrub sample -- -- -- -- --
TR1-3 No shrub sample -- -- -- -- --
TR2-1 No shrub sample -- -- -- -- --
TR2-2 No shrub sample -- -- -- -- --

Shrubs – Cover 1 1

Forbs – Cover 3 3
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Table 3
DESCRIPTION OF VEGETATION  SAMPLES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Radius of 
sampling 

from point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height DescriptionSpecies

Number of 
Individuals 
Sampled

Aboveground Sample

   

Sample 
Location

TR2-3 No shrub sample -- -- -- -- --
TR3-1 No shrub sample -- -- -- -- --
TR3-2 No shrub sample -- -- -- -- --
TR3-3 No shrub sample -- -- -- -- --

TR1-1 No shrub sample -- -- -- -- --
TR1-2 No shrub sample -- -- -- -- --
TR1-3 No shrub sample -- -- -- -- --
TR2-1 Winterfat 10 3 meters 8 inches 1 inch aboveground All plants vegetative.  Small plants 4 inches 

diameter, 4 to 10 stems.  Three plants 
exhibit die-back of tip growth.

TR2-2 Winterfat 4 4 meters 10 inches 1 inch aboveground 2 plants vegetative, 2 flowering/fruiting.  
Average 6 inches diameter, 5 to 12 stems.  
Small but healthy.

TR2-3 Rubber rabbitbrush 7 5 meters 12 inches 1 inch aboveground All plants vegetative.  3 inches diameter, 
hard to find.  One had galls.  

TR3-1 No shrub sample -- -- -- -- --
TR3-2 No shrub sample -- -- -- -- --
TR3-3 No shrub sample -- -- -- -- --

TR1-1 Winterfat 6 5 meters 15 inches 1 inch aboveground, 
or at base of stem at 

about 2 inches 
aboveground

All plants flowering/fruiting.  Plants about 8 
inches diameter, 6 to 15 stems.

TR1-2 Winterfat 5 2 meters 15 inches 1 inch aboveground, 
one clipped at main 

stem

All plants vegetative, 9 to 18 inches tall, 
branched at base.

Shrubs – Cover 2 2

Shrubs – Cover 3 3
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Table 3
DESCRIPTION OF VEGETATION  SAMPLES

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Radius of 
sampling 

from point 
(meters)

Average Height 
of Sampled 

Plants

Sampling/Clipping 
Height DescriptionSpecies

Number of 
Individuals 
Sampled

Aboveground Sample

   

Sample 
Location

TR1-3 Winterfat 4 3 meters 12 inches 1 inch aboveground 2 plants vegetative, 2 flowering/fruiting.  
Plants 8 to 12 inches diameter, up to 30 
inches in height.

TR2-1 Winterfat 10 5 meters 12 inches 1 inch aboveground 8 plants vegetative, 2 flowering/fruiting. 
Plants about 8 inches diameter, 5 to10 
stems.  

TR2-2 No shrub sample -- -- -- -- --
TR2-3 Winterfat 8 3 meters 12 inches 1 inch aboveground 6 plants vegetative, 2 flowering/fruiting.  

About 3 inches diameter, 2 to 4 stems. 
TR3-1 Rubber rabbitbrush 2 5 meters 18 inches 1 inch aboveground Both plants flowering/fruiting.  2 foot 

diameter, healthy. 
TR3-2 Winterfat 2 5 meters 14 inches 1 inch aboveground 

for smaller, clipped 
to mainstem for 

larger plant

Both plants flowering/fruiting.  Bigger plants 
2 feet high and 18 inches diameter, smaller 
one 8 inches high and 6 inches diameter. 

TR3-3 Rubber rabbitbrush 5 3 meters 12 inches 1 inch aboveground 2 plants vegetative, 2 in bud, 1 
flowering/fruiting.  Plants 1 foot diameter, 
healthy.  

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

-- denotes that the plant lifeform was not available.
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Table 4
SOIL AND VEGETATION LABORATORY ANALYTICAL RESULTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Grasses Forbs Shrubs

Vegetation Vegetation Vegetation
Aboveground Plant 

Tissue
Aboveground Plant 

Tissue
Aboveground Plant 

Tissue
T01N-SOL T02N-PLTGAW T03N-PLTFAW T04N-PLTSAW

Mo 
(mg/kg)

Cu 
(mg/kg)

Sulfate 
(mg/kg)

Mo 
(mg/kg)

Mo 
(mg/kg)

Mo 
(mg/kg)

CVR1TR1-1 4.5 J 13.1 J 1110 J 26.1 J 31.4 J -
CVR1TR1-2 1.4 J 12.2 J 143 J 18.7 J 50.5 J -
CVR1TR1-3 3.9 J 13.5 J 448 J 66 J 16.6 J -
CVR1TR2-1 0.88 J 9.3 J 237 J 15.7 J 26 J -
CVR1TR2-2 1.1 J 11.5 J 155 J 7.1 J 20.4 J -
CVR1TR2-3 0.64 J 11.5 J 240 J 2.5 J 7.4 J -
CVR1TR3-1 6 J 20 J 13.5 J 40.4 J 72.2 J -
CVR1TR3-2 4.4 J 19.4 J 4.87 J 29.5 J 82.6 J -
CVR1TR3-3 6.2 J 17.1 J 155 J 32.8 J 114 J -
CVR2TR1-1 3.7 J 15.8 J 84.8 J 9.6 J 57.6 J -
CVR2TR1-2 9.4 J 19.5 J 33.4 J 6.9 J 3.4 J -
CVR2TR1-3 13.5 J 25.3 J 50.1 J 29.5 J 15.7 J -
CVR2TR2-1 1.9 J 11.4 J 29.2 J 9.1 J 10.7 J 14.5 J
CVR2TR2-2 0.79 J 10.6 J 182 J 4.6 J 53.7 J 18.4 J
CVR2TR2-3 1.2 J 8.3 J 24.2 J 14.3 J 27.6 J 10 J
CVR2TR3-1 2.8 J 15.6 J 43.5 J 25.5 J 52.3 J -
CVR2TR3-2 7.4 J 19.5 J 42.3 J 28.6 J 35.8 J -
CVR2TR3-3 1.8 J 12 J 380 J 6.7 J 29.1 J -
CVR3TR1-1 4.6 J 12.7 J 229 6.3 J 9.4 J 16.1 J
CVR3TR1-2 2.3 J 12.7 J 30.1 J 9 J 5.9 J 10.3 J
CVR3TR1-3 0.86 J 11.8 J 919 J 7.8 J 47.6 J 15.8 J
CVR3TR2-1 6.8 J 15.8 J 345 J 5 J 2.6 J 8.5 J
CVR3TR2-2 5.3 J 12.5 J 132 J 3.7 J 2.6 J -
CVR3TR2-3 1 J 11.7 J 31.7 J 24.1 J 20.5 J 9.8 J
CVR3TR3-1 3.9 J 15.3 J 2180 J 3.7 J 4.2 J 5.7 J
CVR3TR3-2 49.7 J 29.2 J 442 J 26.8 J 18.6 J 39.3 J
CVR3TR3-3 8.3 J 14.2 J 171 J 20.7 J 9.6 J 5.9 J
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Table 4
SOIL AND VEGETATION LABORATORY ANALYTICAL RESULTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Notes:
- = denotes no sample was collected (plant type not available).
J = analytical result is estimated.
mg/kg = milligram per kilogram
Mo = molybdenum
Cu = copper

Analytical results are from TestAmerica Burlington (soil, tailing, vegetation).
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Table 5
SUMMARY OF VEGETATION MONITORING RESULTS

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Mean Value Standard 
Deviation Mean Value Standard 

Deviation Mean Value Standard 
Deviation

Solar Area
Grass cover (%) 10.9 5.5 7.8 5.7 13.5 4.8
Forb cover (%) 9.6 7.5 8.6 6.0 9.6 7.2
Shrub cover (%) 0.1 0.7 0.0 0.0 0.6 1.1
Total vegetation cover (%) 20.6 10.3 16.4 8.7 23.6 9.4
Perennial plant cover (%) 11.3 5.5 8.3 5.6 14.5 4.9
Number of species/transect 3.8 1.4 3.7 1.3 5.2 1.5
Shrub density (shrubs/acre) 923.7 1058.7 1187.5 1516.3 1487.4 1660.4
Number of transects completed 45.0 45.0 45.0

Number of transects needed for data 
adequacy 70.2 79.1 44.5

Non-Solar Area
Grass cover (%) 4.4 5.5 4.2 4.1 17.3 8.2
Forb cover (%) 3.3 4.0 8.0 9.7 5.9 5.1
Shrub cover (%) 0.0 0.0 0.0 0.3 0.6 1.0
Total vegetation cover (%) 7.7 7.9 12.2 12.3 23.8 8.5
Perennial plant cover (%) 4.5 5.5 4.4 4.2 18.2 8.1
Number of species/transect 2.0 1.7 2.3 1.9 4.7 1.5
Shrub density (shrubs/acre) 227.9 438.1 108.0 295.7 1043.6 825.1
Number of transects completed 45.0 45.0 45.0

Number of transects needed for data 
adequacy 292.3 285.2 36.2

Note:
% = percent

1-Foot Cover 2-Foot Cover 3-Foot Cover
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Table 6
PLANT SPECIES COVER AND CONSTANCY

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

Absolute 
Cover (%)

Relative Cover 
(%)

Constancy 
(%)

Absolute 
Cover (%)

Relative Cover 
(%)

Constancy 
(%)

Absolute 
Cover (%)

Relative Cover 
(%) Constancy (%)

SOLAR AREA
Grasses
Achnatherum hymenoides Indian ricegrass 0.6 3.0 26.7 0.5 3.0 24.4 1.3 5.7 46.7
Agropyron cristatum Crested wheatgrass 0.04 0.2 2.2 -- -- -- -- -- --
Elymus trachycaulus Slender wheatgrass -- -- -- 0.1 0.8 6.7 0.4 1.7 15.6
Festuca arizonica Arizona fescue 6.0 29.1 93.3 3.8 23.3 84.4 5.3 22.6 91.1
Pascopyrum smithii Western wheatgrass 2.2 10.8 62.2 2.2 13.3 62.2 4.4 18.8 91.1
Pseudoroegneria spicata Bluebunch wheatgrass 2.0 9.9 66.7 1.2 7.1 40.0 1.9 8.1 60.0
Sporobolus cryptandrus Sand dropseed -- -- -- 0.04 0.3 2.2 0.04 0.2 2.2
Total grasses 10.9 53.0 97.8 7.8 47.7 93.3 13.4 56.9 100.0
Forbs
Artemisia ludoviciana Louisiana wormwood 0.3 1.3 13.3 0.4 2.4 17.8 0.4 1.9 15.6
Erigeron divergens Spreading fleabane -- -- -- 0.04 0.3 2.2 -- -- --
Grindelia squarrosa Curlycup gumweed -- -- -- 0.4 2.4 13.3 0.2 0.9 8.9
Kochia scoparia Kochia 0.04 0.2 2.2 -- -- -- -- -- --
Medicago sativa Alfalfa -- -- -- -- -- -- 0.04 0.2 2.2
Melilotus alba White sweetclover -- -- -- -- -- -- 0.3 1.3 6.7
Melilotus officinalis Yellow sweetclover 8.7 42.0 86.7 6.3 38.2 73.3 4.3 18.3 71.1
Mentzelia nuda Bractless blazingstar -- -- -- -- -- -- -- -- --
Salsola collina Smooth Russian thistle -- -- -- 0.04 0.3 2.2 0.4 1.5 11.1
Salsola tragus Prickly Russian thistle 0.6 2.8 20.0 1.4 8.4 37.8 3.9 16.4 71.1
Total forbs 9.6 46.4 86.7 8.6 52.3 88.9 9.6 40.5 95.6
Shrubs
Ceratoides lanata Winterfat -- -- -- -- -- -- 0.4 1.9 20.0
Chrysothamnus viscidiflorus Yellow rabbitbrush 0.1 0.4 4.4 -- -- -- 0.04 0.2 2.2
Ericameria naseosus Rubber rabbitbrush 0.04 0.2 2.2 -- -- -- 0.1 0.6 6.7
Total shrubs 0.1 0.6 4.4 0.0 0.0 0.0 0.6 2.6 26.7
Total Vegetation 20.6 100.0 97.8 16.4 100.0 96.0 23.6 100.0 100.0
NON-SOLAR AREA
Grasses
Achnatherum hymenoides Indian ricegrass 0.8 9.8 35.6 0.7 5.8 24.4 4.5 19.0 88.9
Bromus inermis Smooth brome 0.04 0.6 2.2 -- -- -- -- -- --
Elymus trachycaulus Slender wheatgrass -- -- -- -- -- -- 0.1 0.4 4.4
Festuca arizonica Arizona fescue 1.9 24.1 42.2 1.8 14.6 51.1 3.0 12.5 75.6
Pascopyrum smithii Western wheatgrass 0.9 12.1 24.4 1.0 8.4 37.8 7.1 29.7 88.9
Pseudoroegneria spicata Bluebunch wheatgrass 0.8 10.3 24.4 0.7 5.8 22.2 2.7 11.2 68.9
Sporobolus cryptandrus Sand dropseed 0.04 0.6 2.2 -- -- -- -- -- --
Total grasses 4.4 57.5 57.8 4.2 34.6 66.7 17.3 72.8 100.0

1-Foot Soil Cover 2-Foot Soil Cover 3-Foot Soil Cover
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Table 6
PLANT SPECIES COVER AND CONSTANCY

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

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 Louisiana wormwood 0.04 0.6 2.2 0.1 0.7 4.4 0.1 0.6 6.7
Lactuca serrola Prickly lettuce 0.04 0.6 2.2 -- -- -- -- -- --
Grindelia squarrosa Curlycup gumweed -- -- -- 0.1 1.1 6.7 -- -- --
Kochia scoparia Kochia -- -- -- -- -- -- 0.04 0.2 2.2
Machaerantera canescens Hoary tansyaster -- -- -- -- -- -- 0.04 0.2 2.2
Medicago sativa Alfalfa 0.04 0.6 2.2 -- -- -- 0.1 0.6 4.4
Melilotus alba White sweetclover -- -- -- -- -- -- -- -- --
Melilotus officinalis Yellow sweetclover 2.7 34.5 42.2 7.3 59.6 60.0 2.9 12.1 55.6
Mentzelia nuda Bractless blazingstar -- -- -- 0.1 0.7 4.4 -- -- --
Salsola collina Smooth Russian thistle -- -- -- 0.04 0.4 2.2 -- -- --
Salsola tragus Prickly Russian thistle 0.5 6.3 20.0 0.3 2.6 15.6 2.6 10.8 46.7
Total forbs 3.3 42.5 57.8 8.0 65.1 66.7 5.9 24.6 82.2
Shrubs
Ceratoides lanata Winterfat - -- -- -- -- -- 0.4 1.7 17.8
Chrysothamnus viscidiflorus Yellow rabbitbrush -- -- -- -- -- -- -- -- --
Ericameria naseosus Rubber rabbitbrush -- -- -- 0.04 0.4 2.2 0.2 0.9 11.1
Total shrubs 0.0 0.0 0.0 0.0 0.4 2.2 0.6 2.6 28.9
Total Vegetation 7.7 100.0 73.3 12.2 100.0 82.2 23.8 100.0 100.0

Notes:
-- means not recorded
% = percent
In addition, the following species were recorded at only one point in one transect and had less than 0.05% cover overall
  1-foot solar area:  Agropyron cristatum  (crested wheatgrass)
  2-foot solar area: Erigeron divergens  (spreading fleabane); Trifolium  sp. (clover)
  1-foot non-solar area: Bromus inermis  (smooth brome); Lactuca serriola  (prickly lettuce)
  3-foot non-solar area:  Machaeranthera canescens  (hoary tansyaster); Oenothera albicaulis  (evening primrose)
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Table 7
SHRUB DENSITY
CMI Questa Mine

Soil and Vegetation Sampling Event
August-September 2013

Density 
(#/acre)

Standard 
Deviation

Density 
(#/acre)

Standard 
Deviation

Density 
(#/acre)

Standard 
Deviation

SOLAR AREA
Artemisia frigida Fringed sage 0 0 12.0
Ceratoides lanata Winterfat 636 804 1176
Chrysothamnus viscidiflorus Yellow rabbitbrush 108 168 132
Ericameria nauseosus Rubber rabbitbrush 144 192 168
Gutierrezia sarothrae Broom snakeweed 24 24 0
Senecio spartioides Broomlike ragwort 12 0 0
Total shrubs 924 1059 1188 1516 1487 1660
NON-SOLAR AREA
Artemisia frigida Fringed sage 0 0 0
Ceratoides lanata Winterfat 72 48 900
Chrysothamnus viscidiflorus Yellow rabbitbrush 36 12 24
Ericameria nauseosus Rubber rabbitbrush 120 48 120
Gutierrezia sarothrae Broom snakeweed 0 0 0
Senecio spartioides Broomlike ragwort 0 0 0
Total shrubs 228 438 108 296 1044 825
Notes:
#/acre =  number of plants per acre
Standard deviation was only calculated for total shrubs.

1-Foot Soil Cover 2-Foot Soil Cover 3-Foot Soil Cover
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Table 8
LIST OF PLANT SPECIES OBSERVED

CMI Questa Mine
Soil and Vegetation Sampling Event

August-September 2013

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 Non-native perennial X --
Aristida purpurea Purple threeawn Native perennial -- --
Bouteloua gracilis Blue grama Native perennial -- --
Bromus inermis Smooth brome Non-native perennial X --
Bromus tectorum Downy brome Non-native annual -- --
Elymus elymoides Squirreltail Native perennial -- --
Elymus trachycaulus Slender wheatgrass Native perennial X --
Festuca arizonica Arizona fescue Native perennial X --
Pascopyrum smithii Western wheatgrass Native perennial X --
Pseudoroegneria spicata Bluebunch wheatgrass Native perennial X --
Sporobolus cryptandrus Sand dropseed Native perennial X --
Forbs
Ambrosia artemissifolia Annual ragweed Non-native annual -- --
Artemisia ludoviciana Louisiana wormwood Native perennial X --
Centaurea sp. Knapweed Non-native biennial -- --
Erigeron divergens Spreading fleabane Native annual X --
Gaura coccinea Copper mallow Native perennial -- --
Grindelia squarrosa Curlycup gumweed Native annual X --
Helianthus annuus Common sunflower Native annual -- --
Heterotheca villosa Hairy goldenaster Native perennial -- --
Kochia scoparia Kochia Non-native annual X --
Lactuca serriola Prickly lettuce Non-native annual X --
Linum lewisii Lewis flax Native perennial -- --
Machaeranthera canescens Hoary tansyaster Native annual X --
Machaeranthera grindelioides Rayless tansyaster Native perennial -- --
Medicago sativa Alfalfa Non-native perennial X --
Medicago sativa Alfalfa Non-native perennial X --
Melilotus alba White sweetclover Non-native biennial X --
Melilotus officinalis Yellow sweetclover Non-native biennial X --
Mentzelia nuda Bractless blazingstar Native biennial X --
Oenothera albicaulis evening primrose Native perennial X --
Penstemon sp. Penstemon Native perennial -- --
Salsola collina Smooth Russian thistle Non-native annual X --
Salsola tragus Russian thistle Non-native annual X --
Sisymbrium altissimum Tumble mustard Non-native annual -- --
Tragopodon sp. Salsify Non-native biennial -- --
Trifolium sp. Clover Non-native perennial X --
Verbascum thapsus Common mullein Non-native biennial -- --
Verbena bracteata Bigbract verbena Non-native annual -- --
Xanthisma grindelioides Rayless tansyaster Native perennial -- --
Shrubs 
Artemisia frigida Fringed sage Native shrub -- X
Artemisia tridentata Big sagebrush Native shrub -- --
Ceratoides lanata Winterfat Native shrub X X
Chrysothamnus viscidiflorus Yellow rabbitbrush Native shrub X X
Ericameria naseosus Rubber rabbitbrush Native shrub X X
Guterrezia sarothrae Broom snakeweed Native shrub -- X
Senecio spartioides Broomlike ragwort Native shrub -- X
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Photo 1:  Near surface soil and vegetation sample collection.  September, 2013 

 
Photo 2:  Vegetation sample collection.  September, 2013 
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Photo 3: Near surface soil sample collection.  September, 2013 

 
Photo 4:  Vegetation and soil sampling. Winterfat plants marked with yellow pin flags.   

September, 2013 
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Photo 5:  Vegetation and soil sampling. Indian ricegrass marked with yellow pin flag; prickly Russian 

thistle behind sign board.  September, 2013 

 
Photo 6:  Vegetation and soil sampling. Yellow sweetclover marked with pin flags.  September, 2013 
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Photo 7:  Vegetation and soil sampling. White sagebrush.  September, 2013 

 
Photo 8:  Vegetation and soil sampling. Western wheatgrass in foreground.  September, 2013 
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Photo 9:  Vegetation monitoring. 1-foot cover solar area, northeast. Transect 11. Tiny grass bunches in 

foreground are mostly Arizona fescue.  August, 2013 

 
Photo 10:  Vegetation monitoring. 1-foot cover solar area, south. Transect 18. Grass in foreground is 

mostly bluebunch wheatgrass.  August, 2013 
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Photo 11:  Vegetation monitoring. 2-foot cover solar area.  Transect 26, middle.  Rubber rabbitbrush, 

bluebunch wheatgrass, and yellow sweetclover in foreground.  August, 2013 

 
Photo 12:  Vegetation monitoring. 2-foot cover solar area. Transect 14.  August, 2013 
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Photo 13:  Vegetation monitoring. 3-foot cover solar area, southwest. Transect 18. Plants in foreground 

and middle ground are mostly western wheatgrass and prickly Russian thistle. August, 2013 

 
Photo 14:  Vegetation monitoring. 3-foot cover solar area, south. Transect 24. Plants in foreground 

include western wheatgrass, white sagebrush, a flowering broom snakeweed, and yellow sweetclover. 

August, 2013 
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Photo 15:  Vegetation monitoring. 1-foot cover non-solar area.  Transect 34, middle. Sparsely 

vegetated area.  August, 2013 

 
Photo 16:  Vegetation monitoring. 1-foot cover non-solar area, north. Transect 27.  Plants in 

foreground include curlycup gumweed and first-year yellow sweetclover.  August, 2013 
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Photo 17:  Vegetation monitoring. 2-foot cover non-solar area, northeast. Transect 8.  Yellow 

sweetclover and curlycup gumweed in foreground. Two tapes are parallel transects.  August, 2013 

 
Photo 18:  Vegetation monitoring. 2-foot cover non-solar area. Transect 25, middle.  Sparsely 

vegetated area.  August, 2013 
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Photo 19:  Vegetation monitoring. 2-foot cover non-solar area. Social road.  August, 2013 

 
Photo 20:  Vegetation monitoring. 3-foot cover non-solar area, north. Transect 30. Plants in foreground 

include western wheatgrass and Indian ricegrass, with a rubber rabbitbrush in middle.  August, 2013 
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Photo 21:  Vegetation monitoring. 3-foot cover non-solar area. Transect 33, middle.  Plants in 

foreground include western wheatgrass and winterfat.  August, 2013 
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 Vegetation Samples 
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Appendix C

SURVEY COORDINATES

CMI Questa Mine

Soil and Vegetation Sampling Event

August-September 2013

Site ID Northing Easting
Horizontal 

Precision (feet)

CVR1TR1-1 2080968.90 1828613.48 2.3

CVR1TR1-2 2080979.06 1828652.80 1.3

CVR1TR1-3 2080985.76 1828690.99 1.3

CVR1TR2-1 2080626.47 1828559.23 0.3

CVR1TR2-2 2080637.55 1828598.09 0.7

CVR1TR2-3 2080649.61 1828635.02 1.0

CVR1TR3-1 2080238.49 1828533.14 1.3

CVR1TR3-2 2080251.69 1828574.12 0.3

CVR1TR3-3 2080263.79 1828614.11 0.7

CVR2TR1-1 2081095.18 1828939.33 0.3

CVR2TR1-2 2081107.14 1828979.05 0.7

CVR2TR1-3 2081115.95 1829019.23 1.6

CVR2TR2-1 2080670.71 1828855.50 1.3

CVR2TR2-2 2080678.53 1828900.47 1.0

CVR2TR2-3 2080686.54 1828938.87 0.7

CVR2TR3-1 2080297.39 1828753.61 0.3

CVR2TR3-2 2080328.15 1828782.32 1.6

CVR2TR3-3 2080358.95 1828804.72 3.0

CVR3TR1-1 2080925.15 1829157.12 0.7

CVR3TR1-2 2080931.43 1829197.05 1.0

CVR3TR1-3 2080946.23 1829236.51 1.0

CVR3TR2-1 2080565.63 1829114.86 0.3

CVR3TR2-2 2080576.55 1829153.79 0.3

CVR3TR2-3 2080587.45 1829193.48 2.6

CVR3TR3-1 2080362.67 1829038.41 0.3

CVR3TR3-2 2080375.15 1829075.74 0.3

CVR3TR3-3 2080390.25 1829115.41 0.3

R:\Projects\22242713_2012_QM_Prog_Suppor\Task_01\7.0_Project_Working_files\August 2013 Soil_Veg Sampling\Field Activities Report\Appendices\Native Files\Appendix C_CMI_Solar_2013_GPS.xls Page 1 of 1



 Appendix D 

 Vegetation Monitoring Data 
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Table D-1 
RESULTS FROM COVER TRANSECTS

3-foot Cover Solar Area 
(3S)

1 2 3 5 6 7 9 11 12 13 14 16 18 20 22 23 24 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 48 49 50 51 52 58 59 60 SUM MEAN VAR SD SE Sample 
Adequacy

Number of Points per Transect (50 Point Transect)
Grass points 5 10 2 12 6 9 6 7 5 6 7 8 9 4 6 7 3 9 7 7 4 2 9 8 5 5 7 10 6 7 10 6 1 5 8 7 8 11 6 8 11 5 5 7 7 303 6.73
Forb Points 7 6 0 14 14 2 2 8 1 7 4 8 5 3 2 1 7 16 7 4 2 7 3 1 4 4 6 7 9 6 5 8 3 4 0 2 3 3 5 1 3 2 1 6 2 215 4.78
Shrub Points 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0 2 2 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 1 0 14 0.31
All Vegetation Points 12 16 2 26 20 11 9 15 7 13 12 16 14 7 8 8 11 25 14 13 8 9 12 10 9 9 13 17 15 13 16 15 4 9 8 9 11 14 11 10 15 7 6 14 9 532 11.82
Rock 1 6 3 1 7 2 1 1 2 2 2 1 9 1 2 3 1 8 3 1 1 4 5 3 4 1 3 4 2 5 6 4 5 2 1 1 0 4 5 3 6 1 8 2 4 141 3.13
Litter 1 7 1 2 4 7 7 0 4 15 10 13 4 6 1 0 4 1 9 4 3 2 2 9 0 3 1 6 12 4 13 9 3 5 4 1 1 9 6 8 4 6 3 4 2 220 4.89
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 36 21 44 21 19 30 33 34 37 20 26 20 23 36 39 39 34 16 24 32 38 35 31 28 37 37 33 23 21 28 15 22 38 34 37 39 38 23 28 29 25 36 33 30 35 1357 30.16
Total Non-Vegetation 
Points

38 34 48 24 30 39 41 35 43 37 38 34 36 43 42 42 39 25 36 37 42 41 38 40 41 41 37 33 35 37 34 35 46 41 42 41 39 36 39 40 35 43 44 36 41 1718 38.18

Percent Cover
Grass Cover (%) 10 20 4 24 12 18 12 14 10 12 14 16 18 8 12 14 6 18 14 14 8 4 18 16 10 10 14 20 12 14 20 12 2 10 16 14 16 22 12 16 22 10 10 14 14 606 13.47 23.35 4.83 0.72
Forb Cover (%) 14 12 0 28 28 4 4 16 2 14 8 16 10 6 4 2 14 32 14 8 4 14 6 2 8 8 12 14 18 12 10 16 6 8 0 4 6 6 10 2 6 4 2 12 4 430 9.56 52.16 7.22 1.08
Shrub Cover (%) 0 0 0 0 0 0 2 0 2 0 2 0 0 0 0 0 2 0 0 4 4 0 0 2 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 2 2 0 0 2 0 28 0.62 1.24 1.11 0.17
Total Veg Cover 24 32 4 52 40 22 18 30 14 26 24 32 28 14 16 16 22 50 28 26 16 18 24 20 18 18 26 34 30 26 32 30 8 18 16 18 22 28 22 20 30 14 12 28 18 1064 23.64 88.23 9.39 1.40 44.54

Total Perennial Cover 10 22 4 24 12 18 14 16 12 12 16 18 18 8 12 14 10 22 14 18 12 8 18 18 12 10 14 20 12 16 22 14 2 10 16 14 16 22 12 18 24 10 10 16 14 654 14.53 24.07 4.91 0.73
Total Annual/Biennial 14 10 0 28 28 4 4 14 2 14 8 14 10 6 4 2 12 28 14 8 4 10 6 2 6 8 12 14 18 10 10 16 6 8 0 4 6 6 10 2 6 4 2 12 4 410 9.11 46.46 6.82 1.02
Rock Cover (%) 2 12 6 2 14 4 2 2 4 4 4 2 18 2 4 6 2 16 6 2 2 8 10 6 8 2 6 8 4 10 12 8 10 4 2 2 0 8 10 6 12 2 16 4 8 282 6.27
Litter Cover (%) 2 14 2 4 8 14 14 0 8 30 20 26 8 12 2 0 8 2 18 8 6 4 4 18 0 6 2 12 24 8 26 18 6 10 8 2 2 18 12 16 8 12 6 8 4 440 9.78
Other Cover %) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 (%) 72 42 88 42 38 60 66 68 74 40 52 40 46 72 78 78 68 32 48 64 76 70 62 56 74 74 66 46 42 56 30 44 76 68 74 78 76 46 56 58 50 72 66 60 70 2714 60.31
Total Non-Veg Cover 76 68 96 48 60 78 82 70 86 74 76 68 72 86 84 84 78 50 72 74 84 82 76 80 82 82 74 66 70 74 68 70 92 82 84 82 78 72 78 80 70 86 88 72 82 3436 76.36

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 33 34 35 36 37 38 39 40 41 42 43 44 45 46 SUM MEAN VAR SD SE Sample 
Adequacy

Number of Points per Transect (50 Point Transect)
Grass Points 0 3 3 2 14 3 5 8 2 2 6 4 6 4 11 5 1 6 6 5 6 2 1 7 4 2 2 3 0 7 3 2 2 2 8 5 2 2 3 2 1 0 4 5 5 3.91
Forb Points 0 4 1 10 1 2 6 7 3 2 0 8 4 3 4 11 3 4 5 2 9 6 0 7 3 6 1 5 0 4 4 6 5 4 6 8 12 1 2 4 2 7 4 7 0 4.29
Shrub Points 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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
All Vegetation Points 0 7 4 12 15 5 11 15 5 4 6 12 10 7 15 16 4 10 11 7 15 8 1 14 7 8 3 8 0 11 7 8 7 6 14 13 14 3 5 6 3 7 8 12 5 369 8.20
Rock 2 3 5 1 1 0 1 3 0 4 5 2 0 1 3 7 0 0 2 2 4 2 4 8 0 7 2 3 0 8 2 6 3 2 1 2 3 1 0 3 3 7 7 2 2 2.76
Litter 0 2 2 4 9 2 0 6 1 1 2 4 1 2 8 3 6 9 3 2 3 5 0 9 6 1 5 3 0 5 2 1 2 8 7 5 4 1 0 9 0 0 0 1 1 3.22
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 2 0.04
Bare ground 48 38 39 33 25 43 38 26 44 41 37 32 39 40 24 24 40 31 34 39 28 35 45 19 37 34 40 36 50 26 39 35 38 34 28 30 29 45 45 32 44 36 35 35 40 35.78
Total Non Veg Points 50 43 46 38 35 45 39 35 45 46 44 38 40 43 35 34 46 40 39 43 35 42 49 36 43 42 47 42 50 39 43 42 43 44 36 37 36 47 45 44 47 43 42 38 45 1881 41.80
Percent Cover
Grass Cover (%) 0 6 6 4 28 6 10 16 4 4 12 8 12 8 22 10 2 12 12 10 12 4 2 14 8 4 4 6 0 14 6 4 4 4 16 10 4 4 6 4 2 0 8 10 10 352 7.82 32.15 5.67 0.85
Forb Cover (%) 0 8 2 20 2 4 12 14 6 4 0 16 8 6 8 22 6 8 10 4 18 12 0 14 6 12 2 10 0 8 8 12 10 8 12 16 24 2 4 8 4 14 8 14 0 386 8.58 36.48 6.04 0.90
Shrub Cover (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 0.00 0.00 0.00
Total Veg Cover 0 14 8 24 30 10 22 30 10 8 12 24 20 14 30 32 8 20 22 14 30 16 2 28 14 16 6 16 0 22 14 16 14 12 28 26 28 6 10 12 6 14 16 24 10 738 16.40 75.38 8.68 1.29 79.10
Total Perennial Cover 0 6 8 4 28 8 10 16 8 4 12 10 14 8 22 10 2 12 12 12 12 4 2 14 8 4 4 6 0 14 6 6 4 4 16 10 4 6 6 4 2 2 8 10 10 372 8.27 31.20 5.59 0.83
Total Annual/Biennial 0 8 0 20 2 2 12 14 2 4 0 14 6 6 8 22 6 8 10 2 18 12 0 14 6 12 2 10 0 8 8 10 10 8 12 16 24 0 4 8 4 12 8 14 0 366 8.13 38.44 6.20 0.92
Rock 4 6 10 2 2 0 2 6 0 8 10 4 0 2 6 14 0 0 4 4 8 4 8 16 0 14 4 6 0 16 4 12 6 4 2 4 6 2 0 6 6 14 14 4 4 248 5.51
Litter 0 4 4 8 18 4 0 12 2 2 4 8 2 4 16 6 12 18 6 4 6 10 0 18 12 2 10 6 0 10 4 2 4 16 14 10 8 2 0 18 0 0 0 2 2 290 6.44
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 4 4 0.09
Bare ground 96 76 78 66 50 86 76 52 88 82 74 64 78 80 48 48 80 62 68 78 56 70 90 38 74 68 80 72 100 52 78 70 76 68 56 60 58 90 90 64 88 72 70 70 80 3220 71.56
Total Non Veg Cover 100 86 92 76 70 90 78 70 90 92 88 76 80 86 70 68 92 80 78 86 70 84 98 72 86 84 94 84 100 78 86 84 86 88 72 74 72 94 90 88 94 86 84 76 90 3762 83.60

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 SUM MEAN VAR SD SE Sample 
Adequacy

Number of Points per Transect (50 Point Transect)
Grass Points 10 7 6 5 6 3 3 0 3 1 3 5 11 8 1 7 4 3 6 7 6 9 7 5 4 1 9 4 7 6 7 8 12 10 7 6 4 6 4 6 3 4 7 1 4 246 5.47
Forb Points 11 3 2 0 8 2 1 0 10 3 5 7 3 12 2 11 0 3 0 10 5 0 4 8 0 3 4 4 9 1 3 6 3 7 5 13 9 6 3 12 6 2 2 6 1 215 4.78
Shrub Points 0 0 2 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 3 0.07
All vegetation Points 21 10 10 5 14 6 4 0 13 4 8 12 14 20 3 18 4 6 6 17 11 9 11 13 4 4 13 8 16 7 10 14 15 17 12 19 13 12 7 18 9 6 9 7 5 464 10.31
Rock 2 6 4 6 1 1 8 5 3 7 5 3 5 2 6 1 3 1 5 2 9 3 1 1 4 7 3 2 1 4 5 6 2 1 1 2 4 1 8 2 6 3 3 1 3 159 3.53
Litter 3 0 4 5 5 0 1 0 0 1 0 1 7 1 4 2 4 2 1 2 0 1 2 4 0 0 4 4 3 0 1 0 4 5 1 6 2 5 0 5 0 1 2 3 3 99 2.20
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 24 34 32 34 30 43 37 45 34 38 37 34 24 27 37 29 39 41 38 29 30 37 36 32 42 39 30 36 30 39 34 30 29 27 36 23 31 32 35 25 35 40 36 39 39 1528 33.96
Total Non-Vegetation 29 40 40 45 36 44 46 50 37 46 42 38 36 30 47 32 46 44 44 33 39 41 39 37 46 46 37 42 34 43 40 36 35 33 38 31 37 38 43 32 41 44 41 43 45 1786 39.69
Percent Cover
Grass Cover (%) 20 14 12 10 12 6 6 0 6 2 6 10 22 16 2 14 8 6 12 14 12 18 14 10 8 2 18 8 14 12 14 16 24 20 14 12 8 12 8 12 6 8 14 2 8 492 10.93 30.47 5.52 0.82
Forb Cover (%) 22 6 4 0 16 4 2 0 20 6 10 14 6 24 4 22 0 6 0 20 10 0 8 16 0 6 8 8 18 2 6 12 6 14 10 26 18 12 6 24 12 4 4 12 2 430 9.56 56.53 7.52 1.12
Shrub Cover (%) 0 0 4 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 0 0 0 0 6 0.13 0.44 0.66 0.10
Total Veg Cover 42 20 20 10 28 12 8 0 26 8 16 24 28 40 6 36 8 12 12 34 22 18 22 26 8 8 26 16 32 14 20 28 30 34 24 38 26 24 14 36 18 12 18 14 10 928 20.62 105.79 10.29 1.53 70.21
Total Perennial Cover 20 14 18 10 12 8 6 0 8 2 6 10 22 16 2 14 8 6 12 14 12 18 14 12 8 4 18 8 14 12 16 16 24 20 14 12 10 12 8 12 6 8 14 2 8 510 11.33 30.18 5.49 0.82
Total Annual/Biennial 22 6 2 0 16 4 2 0 18 6 10 14 6 24 4 22 0 6 0 20 10 0 8 14 0 4 8 8 18 2 4 12 6 14 10 26 16 12 6 24 12 4 4 12 2 418 9.29 55.85 7.47 1.11
Rock 4 12 8 12 2 2 16 10 6 14 10 6 10 4 12 2 6 2 10 4 18 6 2 2 8 14 6 4 2 8 10 12 4 2 2 4 8 2 16 4 12 6 6 2 6 318 7.07
Litter 6 0 8 10 10 0 2 0 0 2 0 2 14 2 8 4 8 4 2 4 0 2 4 8 0 0 8 8 6 0 2 0 8 10 2 12 4 10 0 10 0 2 4 6 6 198 4.40
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 48 68 64 68 60 86 74 90 68 76 74 68 48 54 74 58 78 82 76 58 60 74 72 64 84 78 60 72 60 78 68 60 58 54 72 46 62 64 70 50 70 80 72 78 78 3056 67.91
Total Non Veg Cover 58 80 80 90 72 88 92 100 74 92 84 76 72 60 94 64 92 88 88 66 78 82 78 74 92 92 74 84 68 86 80 72 70 66 76 62 74 76 86 64 82 88 82 86 90 3572 79.38

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 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 6 12 10 9 18 8 10 5 11 8 11 2 4 13 10 4 2 14 9 11 6 6 1 13 13 12 16 6 9 5 3 12 12 7 14 14 3 6 5 12 6 4 11 11 390 8.67
Forb Points 1 9 0 1 1 0 0 4 2 0 2 7 4 0 6 4 5 4 2 3 4 3 7 4 3 1 6 2 1 8 4 1 3 0 6 0 1 4 0 3 1 1 9 4 1 132 2.93
Shrub Points 0 1 0 1 1 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 1 0 1 2 0 0 1 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 14 0.31
All Vegetation Points 7 16 12 12 11 18 8 14 7 11 10 18 7 4 19 15 10 6 16 12 15 10 13 6 18 14 18 19 7 18 10 4 15 12 13 14 15 7 6 9 13 7 13 15 12 536 11.91
Rock 5 1 0 4 0 1 3 5 1 5 3 2 5 1 3 1 2 1 4 3 4 2 1 2 2 4 1 1 2 4 1 4 2 5 1 2 5 3 1 0 5 1 8 5 2 118 2.62
Litter 2 6 7 5 2 8 3 2 3 3 1 2 1 0 6 1 0 1 4 2 8 2 0 0 13 4 8 0 2 6 7 2 5 5 12 8 10 0 4 3 14 6 2 2 4 186 4.13
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 36 27 31 29 37 23 36 29 39 31 36 28 37 45 22 33 38 42 26 33 23 36 36 42 17 28 23 30 39 22 32 40 28 28 24 26 20 40 39 38 18 36 27 28 32 1410 31.33
Total Non-Vegetation 43 34 38 38 39 32 42 36 43 39 40 32 43 46 31 35 40 44 34 38 35 40 37 44 32 36 32 31 43 32 40 46 35 38 37 36 35 43 44 41 37 43 37 35 38 1714 38.09
Percent Cover 
Grass Cover (%) 12 12 24 20 18 36 16 20 10 22 16 22 4 8 26 20 8 4 28 18 22 12 12 2 26 26 24 32 12 18 10 6 24 24 14 28 28 6 12 10 24 12 8 22 22 780 17.33 67.45 8.21 1.22
Forb Cover (%) 2 18 0 2 2 0 0 8 4 0 4 14 8 0 12 8 10 8 4 6 8 6 14 8 6 2 12 4 2 16 8 2 6 0 12 0 2 8 0 6 2 2 18 8 2 264 5.87 25.89 5.09 0.76
Shrub Cover (%) 0 2 0 2 2 0 0 0 0 0 0 0 2 0 0 2 2 0 0 0 0 2 0 2 4 0 0 2 0 2 2 0 0 0 0 0 0 0 0 2 0 0 0 0 0 28 0.62 1.06 1.03 0.15
Total Veg Cover 14 32 24 24 22 36 16 28 14 22 20 36 14 8 38 30 20 12 32 24 30 20 26 12 36 28 36 38 14 36 20 8 30 24 26 28 30 14 12 18 26 14 26 30 24 1072 23.82 72.69 8.53 1.27 36.15

Total Perennial Cover 14 14 24 22 20 36 16 22 10 22 16 22 6 8 26 22 10 4 28 18 22 14 12 4 30 26 24 34 12 22 14 8 24 24 14 28 28 6 12 12 24 12 8 22 22 818 18.18 64.88 8.05 1.20
Total Annual/Biennial 0 18 0 2 2 0 0 6 4 0 4 14 8 0 12 8 10 8 4 6 8 6 14 8 6 2 12 4 2 14 6 0 6 0 12 0 2 8 0 6 2 2 18 8 2 254 5.64 25.69 5.07 0.76
Rock 10 2 0 8 0 2 6 10 2 10 6 4 10 2 6 2 4 2 8 6 8 4 2 4 4 8 2 2 4 8 2 8 4 10 2 4 10 6 2 0 10 2 16 10 4 236 5.24
Litter 4 12 14 10 4 16 6 4 6 6 2 4 2 0 12 2 0 2 8 4 16 4 0 0 26 8 16 0 4 12 14 4 10 10 24 16 20 0 8 6 28 12 4 4 8 372 8.27
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 72 54 62 58 74 46 72 58 78 62 72 56 74 90 44 66 76 84 52 66 46 72 72 84 34 56 46 60 78 44 64 80 56 56 48 52 40 80 78 76 36 72 54 56 64 2820 62.67
Total Non Veg Cover 86 68 76 76 78 64 84 72 86 78 80 64 86 92 62 70 80 88 68 76 70 80 74 88 64 72 64 62 86 64 80 92 70 76 74 72 70 86 88 82 74 86 74 70 76 3428 76.18
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Table D-1 
RESULTS FROM COVER TRANSECTS

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 0 1 0 6 1 2 4 4 2 3 1 3 4 4 0 6 3 4 0 0 0 3 3 0 1 0 1 6 1 0 4 0 4 0 3 6 0 0 1 0 0 1 5 3 5 95 2.11
Forb Points 1 13 0 5 0 0 13 16 13 10 9 7 0 9 1 5 2 2 0 2 0 3 0 0 0 0 1 10 11 1 4 0 4 1 9 14 0 0 0 1 0 4 7 0 1 179 3.98
Shrub Points 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 0 0 0 0 0 1 0.02
All Vegetation Points 1 14 0 12 1 2 17 20 15 13 10 10 4 13 1 11 5 6 0 2 0 6 3 0 1 0 2 16 12 1 8 0 8 1 12 20 0 0 1 1 0 5 12 3 6 275 6.11
Rock 10 5 16 0 9 15 0 2 1 1 2 1 4 1 9 5 4 7 5 5 21 8 15 3 11 8 16 0 2 7 2 6 7 1 7 5 6 3 5 4 14 11 4 14 5 287 6.38
Litter 0 1 0 2 0 1 4 4 4 2 4 3 1 2 0 2 2 1 0 0 0 2 4 0 0 0 0 11 4 0 1 0 1 2 3 9 0 0 0 0 0 1 6 0 0 77 1.71
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 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.02
Bare ground 39 30 34 36 40 32 29 24 30 34 34 36 41 34 40 32 39 36 45 43 29 34 28 47 38 42 31 23 32 42 39 44 34 46 28 16 44 47 44 45 36 33 28 33 39 1610 35.78
Total Non-Vegetation 49 36 50 38 49 48 33 30 35 37 40 40 46 37 49 39 45 44 50 48 50 44 47 50 49 50 48 34 38 49 42 50 42 49 38 30 50 50 49 49 50 45 38 47 44 1975 43.89
Percent Cover 
Grass Cover (%) 0 2 0 12 2 4 8 8 4 6 2 6 8 8 0 12 6 8 0 0 0 6 6 0 2 0 2 12 2 0 8 0 8 0 6 12 0 0 2 0 0 2 10 6 10 190 4.22 16.77 4.09 0.61
Forb Cover (%) 2 26 0 10 0 0 26 32 26 20 18 14 0 18 2 10 4 4 0 4 0 6 0 0 0 0 2 20 22 2 8 0 8 2 18 28 0 0 0 2 0 8 14 0 2 358 7.96 94.09 9.70 1.45
Shrub Cover (%) 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 0 0 0 0 0 0 2 0.04 0.09 0.30 0.04
Total Veg Cover 2 28 0 24 2 4 34 40 30 26 20 20 8 26 2 22 10 12 0 4 0 12 6 0 2 0 4 32 24 2 16 0 16 2 24 40 0 0 2 2 0 10 24 6 12 550 12.22 150.95 12.29 1.83 285.20
Total Perennial Cover 0 2 0 14 2 4 8 8 4 6 2 6 8 8 0 12 6 8 0 0 0 6 6 0 2 0 2 12 2 0 8 0 8 2 8 12 0 0 2 0 0 2 10 6 10 196 4.36 17.51 4.18 0.62
Total Annual/Biennial 2 26 0 10 0 0 26 32 26 20 18 14 0 18 2 10 4 4 0 4 0 6 0 0 0 0 2 20 22 2 8 0 8 0 16 28 0 0 0 2 0 8 14 0 2 354 7.87 93.89 9.69 1.44
Rock 20 10 32 0 18 30 0 4 2 2 4 2 8 2 18 10 8 14 10 10 42 16 30 6 22 16 32 0 4 14 4 12 14 2 14 10 12 6 10 8 28 22 8 28 10 574 12.76
Litter 0 2 0 4 0 2 8 8 8 4 8 6 2 4 0 4 4 2 0 0 0 4 8 0 0 0 0 22 8 0 2 0 2 4 6 18 0 0 0 0 0 2 12 0 0 154 3.42
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 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0.04
Bare ground 78 60 68 72 80 64 58 48 60 68 68 72 82 68 80 64 78 72 90 86 58 68 56 94 76 84 62 46 64 84 78 88 68 92 56 32 88 94 88 90 72 66 56 66 78 3220 71.56
Total Non Veg Cover 98 72 100 76 98 96 66 60 70 74 80 80 92 74 98 78 90 88 100 96 100 88 94 100 98 100 96 68 76 98 84 100 84 98 76 60 100 100 98 98 100 90 76 94 88 3950 87.78

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 4 3 0 7 0 0 2 3 4 5 10 1 4 0 0 6 0 0 3 6 0 8 3 1 2 0 3 0 0 1 1 0 4 0 2 0 1 9 6 1 0 0 0 0 0 100 2.22
Forb Points 0 1 0 6 0 0 1 1 2 7 4 1 2 1 4 2 0 0 0 4 0 4 0 0 3 0 2 3 7 1 2 0 0 6 2 0 0 2 0 3 0 1 0 0 2 74 1.64
Shrub Points 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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
All vegetation points 4 4 0 13 0 0 3 4 6 12 14 2 6 1 4 8 0 0 3 10 0 12 3 1 5 0 5 3 7 2 3 0 4 6 4 0 1 11 6 4 0 1 0 0 2 174 3.87
Rock 12 8 7 4 21 12 3 3 11 7 5 9 8 4 10 3 7 6 10 3 9 4 14 7 3 12 3 16 4 3 10 8 5 13 13 8 12 2 3 7 8 6 7 11 14 355 7.89
Litter 1 2 0 2 0 0 1 0 1 6 3 1 4 0 0 0 0 1 5 1 0 3 1 0 0 1 5 0 0 3 0 0 0 0 1 0 0 4 0 1 0 0 1 0 0 48 1.07
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 33 36 43 31 29 38 43 43 32 25 28 38 32 45 36 39 43 43 32 36 41 31 32 42 42 37 37 31 39 42 37 42 41 31 32 42 37 33 41 38 42 43 42 39 34 1673 37.18
Total Non-Vegetation 46 46 50 37 50 50 47 46 44 38 36 48 44 49 46 42 50 50 47 40 50 38 47 49 45 50 45 47 43 48 47 50 46 44 46 50 49 39 44 46 50 49 50 50 48 2076 46.13
Percent Cover
Grass Cover (%) 8 6 0 14 0 0 4 6 8 10 20 2 8 0 0 12 0 0 6 12 0 16 6 2 4 0 6 0 0 2 2 0 8 0 4 0 2 18 12 2 0 0 0 0 0 200 4.44 30.16 5.49 0.82
Forb Cover (%) 0 2 0 12 0 0 2 2 4 14 8 2 4 2 8 4 0 0 0 8 0 8 0 0 6 0 4 6 14 2 4 0 0 12 4 0 0 4 0 6 0 2 0 0 4 148 3.29 16.21 4.03 0.60
Shrub Cover (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 0.00 0.00 0.00
Total Veg Cover 8 8 0 26 0 0 6 8 12 24 28 4 12 2 8 16 0 0 6 20 0 24 6 2 10 0 10 6 14 4 6 0 8 12 8 0 2 22 12 8 0 2 0 0 4 348 7.73 61.93 7.87 1.17 292.26
Total Perennial Cover 8 6 0 14 0 0 4 6 8 10 20 2 8 2 0 12 0 0 6 12 0 16 6 2 4 0 6 0 0 4 2 0 8 0 4 0 2 18 12 2 0 0 0 0 0 204 4.53 29.71 5.45 0.81
Total Annual/Biennial 0 2 0 12 0 0 2 2 4 14 8 2 4 0 8 4 0 0 0 8 0 8 0 0 6 0 4 6 14 0 4 0 0 12 4 0 0 4 0 6 0 2 0 0 4 144 3.20 16.62 4.08 0.61
Rock 24 16 14 8 42 24 6 6 22 14 10 18 16 8 20 6 14 12 20 6 18 8 28 14 6 24 6 32 8 6 20 16 10 26 26 16 24 4 6 14 16 12 14 22 28 710 15.78
Litter 2 4 0 4 0 0 2 0 2 12 6 2 8 0 0 0 0 2 10 2 0 6 2 0 0 2 10 0 0 6 0 0 0 0 2 0 0 8 0 2 0 0 2 0 0 96 2.13
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 66 72 86 62 58 76 86 86 64 50 56 76 64 90 72 78 86 86 64 72 82 62 64 84 84 74 74 62 78 84 74 84 82 62 64 84 74 66 82 76 84 86 84 78 68 3346 74.36
Total Non Veg Cover 92 92 100 74 100 100 94 92 88 76 72 96 88 98 92 84 100 100 94 80 100 76 94 98 90 100 90 94 86 96 94 100 92 88 92 100 98 78 88 92 100 98 100 100 96 4152 92.27
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Table D-2 
SPECIES COMPOSITION FROM COVER TRANSECTS

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

Abbreviation Scientific Name Common Name 1 2 3 5 6 7 9 11 12 13 14 16 18 20 22 23 24 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 48 49 50 51 52 58 59 60
Total 

Transect 
Points

Total % 
Cover

Mean # 
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 

Cover

#  of 
Transects 

Where 
Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 0 4 0 1 0 2 1 0 0 1 0 1 2 0 2 1 0 0 1 2 2 0 1 0 1 1 1 0 0 0 0 0 1 0 0 0 0 0 1 2 1 1 0 0 0 30 60 0.67 1.33 5.65 21 46.67
ELTR Elymus trachycaulus Slender wheatgrass 0 0 0 3 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 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 0 9 18 0.20 0.40 1.69 7 15.56
FEAR Festuca arizonica Arizona fescue 1 2 1 5 2 4 3 5 3 2 3 3 0 2 0 1 2 4 2 3 1 0 2 4 1 2 5 6 2 5 7 1 0 1 6 3 3 4 1 1 5 2 3 4 3 120 240 2.67 5.33 22.60 41 91.11
PASM Pascopyrum smithii Western wheatgrass 1 1 1 2 4 2 1 2 2 2 3 2 5 2 2 4 0 4 3 2 1 0 6 2 2 2 1 1 3 1 1 4 0 0 2 2 3 4 3 3 4 2 1 3 4 100 200 2.22 4.44 18.83 41 91.11
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 3 3 0 1 0 1 0 0 0 1 1 2 2 0 1 1 1 1 0 0 0 2 0 2 1 0 0 2 0 1 1 1 0 4 0 2 2 3 1 1 1 0 1 0 0 43 86 0.96 1.91 8.10 27 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 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 0.04 0.19 1 2.22

TOTAL 303 606 6.71 13.42 56.87 45 100.00
Forbs
ARLU Artemisia ludoviciana Louisiana wormwood 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 2 2 0 0 0 2 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 20 0.22 0.44 1.88 7 15.56
GRSQ Grindelia squarrosa Curlycup gumweed 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 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 5 10 0.11 0.22 0.94 4 8.89
MEAL Melilotus alba White sweetclover 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 1 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 7 14 0.16 0.31 1.32 3 6.67
MEOF Melilotus officinalis Yellow sweetclover 6 5 0 5 2 1 0 7 0 3 0 6 0 1 0 1 2 9 2 2 2 1 0 0 2 2 4 3 3 2 3 3 3 4 0 2 1 2 3 0 3 0 0 2 0 97 194 2.16 4.31 18.27 32 71.11
MESA Medicago sativa Alfalfa 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 0 1 2 0.02 0.04 0.19 1 2.22
SACO Salsola collina Smooth Russian thistle 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 16 0.18 0.36 1.51 5 11.11
SATR Salsola tragus Russian thistle 0 0 0 9 8 1 1 0 1 3 4 1 5 2 1 0 1 3 5 0 0 3 3 1 1 2 2 0 6 3 2 5 0 0 0 0 2 1 1 1 0 2 1 4 2 87 174 1.93 3.87 16.38 32 71.11

TOTAL 215 430 4.78 9.56 40.49 43 95.56
Shrubs
CELA Ceratoides lanata Winterfat 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0 2 1 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 10 20 0.22 0.44 1.88 9 20.00
CHVI Chrysothamnus viscidiflorus Yellow 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 1 0 0 0 0 1 2 0.02 0.04 0.19 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 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 3 6 0.07 0.13 0.56 3 6.67

TOTAL 14 28 0.31 0.62 2.64 33 73.33
All Species 12 16 2 26 20 11 9 15 7 13 12 16 14 7 8 8 11 25 14 13 8 9 12 10 9 9 13 17 15 13 16 15 4 9 8 9 11 14 11 10 15 7 6 14 9 532.00 1064.00 11.80 23.60 100.00 45 100

Number of Species Per Transect

Total # of Species 5 6 2 7 5 6 7 4 4 7 5 7 4 4 6 5 7 8 6 6 6 5 4 5 7 5 5 6 5 6 7 6 2 3 2 4 5 5 7 7 6 4 4 5 3

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 33 34 35 36 37 38 39 40 41 42 43 44 45 46
Total 

Transect 
Points

Total % 
Cover

Mean #  
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 

Cover

# of 
Transects 

Where 
Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 0 0 0 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 11 22 0.24 0.49 2.98 11 24.44
ELTR Elymus trachycaulus Slender wheatgrass 0 1 0 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 0 0 0 3 6 0.07 0.13 0.81 3 6.67
FEAR Festuca arizonica Arizona fescue 0 1 2 1 6 3 3 6 0 1 3 0 4 3 4 3 1 3 1 3 3 2 1 2 2 1 1 3 0 2 1 1 1 1 4 4 1 1 0 0 1 0 2 2 2 86 172 1.91 3.82 23.31 38 84.44
PASM Pascopyrum smithii Western wheatgrass 0 0 0 1 2 0 0 1 1 1 2 2 1 1 7 1 0 2 4 1 2 0 0 1 0 0 1 0 0 2 0 1 0 1 3 1 1 1 2 1 0 0 0 3 2 49 98 1.09 2.18 13.28 28 62.22
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 0 1 1 0 4 0 2 1 0 0 0 0 1 0 0 1 0 1 0 0 1 0 0 2 1 1 0 0 0 3 1 0 0 0 1 0 0 0 1 0 0 0 2 0 1 26 52 0.58 1.16 7.05 18 40.00
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 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.27 1 2.22

TOTAL 176 352 3.91 7.82 47.70 42 93.33
Forbs
ARLU Artemisia ludoviciana Louisiana wormwood 0 0 1 0 0 1 0 0 2 0 0 1 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 1 0 0 0 1 0 0 0 9 18 0.20 0.40 2.44 8 17.78
ERDI Erigeron divergens Spreading fleabane 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 1 2 0.02 0.04 0.27 1 2.22
GRSQ Grindelia squarrosa Curlycup gumweed 0 0 0 1 0 0 3 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 1 0 0 0 0 0 0 0 0 1 0 0 0 9 18 0.20 0.40 2.44 6 13.33
MEOF Melilotus officinalis Yellow sweetclover 0 3 0 8 1 1 3 5 0 0 0 5 2 1 2 11 2 4 5 1 8 4 0 7 3 6 0 3 0 2 0 0 4 3 6 6 12 0 2 4 2 4 4 7 0 141 282 3.13 6.27 38.21 33 73.33
SACO Salsola collina Smooth 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 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.27 1 2.22
SATR Salsola tragus Russian thistle 0 1 0 1 0 0 0 2 1 2 0 2 1 2 2 0 0 0 0 0 1 0 0 0 0 0 1 1 0 2 4 5 0 0 0 2 0 0 0 0 0 1 0 0 0 31 62 0.69 1.38 8.40 17 37.78
Trifolium sp. Trifolium sp. Clover 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 1 2 0.02 0.04 0.27 1 2.22

TOTAL 193 386 4.29 8.58 52.30 40 88.89
All Species 0 7 4 12 15 5 11 15 5 4 6 12 10 7 15 16 4 10 11 7 15 8 1 14 7 8 3 8 0 11 7 8 7 6 14 13 14 3 5 6 3 7 8 12 5 369 738 8.2 16.4 100 43 95.56

Number of Species Per Transect

Total # Species 0 5 3 5 6 3 4 5 4 3 3 6 6 4 4 4 3 4 4 5 5 3 1 6 4 3 3 4 0 5 4 4 4 4 4 4 3 3 3 3 2 4 3 3 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
Total 

Transect 
Points

Total % 
Cover

Mean # 
of 

Transect 
Points

Mean % 
Absolute 

Cover

Mean % 
Relative 

Cover

# of 
Transects 

Where 
Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 1 0 2 0 1 0 1 0 0 0 2 0 0 1 0 1 0 0 0 0 0 0 0 14 28 0.31 0.62 3.02 12 26.67
AGCR Agropyron cristatum Crested wheatgrass 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 0.22 1 2.22
FEAR Festuca arizonica Arizona fescue 6 1 5 3 1 2 3 0 1 0 2 2 6 3 1 3 3 1 6 3 3 6 3 4 0 1 3 2 4 3 4 7 7 6 5 1 2 2 3 4 3 3 4 1 2 135 270 3.00 6.00 29.09 42 93.33
PASM Pascopyrum smithii Western wheatgrass 4 5 1 1 4 0 0 0 0 0 0 1 2 3 0 4 0 0 0 1 2 2 1 1 1 0 2 0 1 1 2 1 0 1 2 2 1 1 0 1 0 0 1 0 1 50 100 1.11 2.22 10.78 28 62.22
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 0 1 0 0 1 1 0 0 2 1 1 1 2 2 0 0 1 1 0 2 1 0 2 0 1 0 3 2 1 2 1 0 3 3 0 2 1 2 1 1 0 1 2 0 1 46 92 1.02 2.04 9.91 30 66.67

TOTAL 246 492 5.47 10.93 53.02 44 97.78
Forbs
ARLU Artemisia ludoviciana Louisiana wormwood 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 6 12 0.13 0.27 1.29 6 13.33
KOSC Kochia scoparia Kochia 0 0 0 0 0 0 0 0 0 0 0 0 0 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 1 2 0.02 0.04 0.22 1 2.22
MEOF Melilotus officinalis Yellow sweetclover 10 3 1 0 7 2 1 0 9 3 5 7 3 11 2 11 0 3 0 10 5 0 4 4 0 1 4 4 9 1 2 6 1 7 5 13 8 4 3 11 4 2 2 6 1 195 390 4.33 8.67 42.03 39 86.67
SATR Salsola tragus Russian thistle 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 1 0 0 0 0 0 0 2 0 0 0 0 1 0 1 2 0 0 0 0 13 26 0.29 0.58 2.80 9 20.00

TOTAL 215 430 4.78 9.56 46.34 39 86.67
Shrubs
CHVI Chrysothamnus viscidiflorus Yellow rabbitbrush 0 0 1 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 2 4 0.04 0.09 0.43 2 4.44
ERNA Ericameria naseosus Rubber rabbitbrush 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 0.22 1 2.22

TOTAL 3 6 0.07 0.13 0.65 2 4.44
All Species 21 10 10 5 14 6 4 0 13 4 8 12 14 20 3 18 4 6 6 17 11 9 11 13 4 4 13 8 16 7 10 14 15 17 12 19 13 12 7 18 9 6 9 7 5 464 928 10.3 20.6 100 44 97.78

Number of Species Per Transect

Total # Species 4 4 6 3 5 4 2 0 4 2 3 5 5 5 2 3 2 4 1 5 4 3 5 5 3 4 5 3 5 4 5 3 5 4 3 5 5 7 3 5 3 3 4 2 4

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 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 
Transects 

Where 
Recorded 

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 1 1 8 5 1 6 2 1 1 5 3 4 2 1 2 1 1 0 4 2 2 1 3 0 1 2 2 6 1 3 2 1 3 1 3 6 3 0 1 0 1 0 3 4 2 102 204 2.27 4.53 19.03 40 88.89
ELTR Elymus trachycaulus Slender wheatgrass 0 0 0 0 0 0 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 2 4 0.04 0.09 0.37 2 4.44
FEAR Festuca arizonica Arizona fescue 2 3 0 1 0 1 0 1 3 0 1 1 0 0 4 1 1 0 4 0 2 0 1 1 2 4 4 4 1 3 1 1 1 2 0 3 5 1 2 1 1 0 1 1 2 67 134 1.49 2.98 12.50 34 75.56
PASM Pascopyrum smithii Western wheatgrass 1 2 4 4 7 8 6 5 1 6 4 5 0 1 3 6 0 2 5 6 3 5 1 0 7 6 2 5 3 3 1 1 6 7 1 3 4 0 2 3 8 3 0 4 5 159 318 3.53 7.07 29.66 40 88.89
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 2 0 0 0 1 3 0 2 0 0 0 1 0 2 3 2 2 0 1 1 4 0 1 0 3 1 4 1 1 0 1 0 2 2 3 2 2 2 1 1 2 3 0 2 2 60 120 1.33 2.67 11.19 31 68.89

TOTAL 390 780 8.67 17.33 72.76 45 100
Forbs
ARLU Artemisia ludoviciana Louisiana wormwood 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 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 0.07 0.13 0.56 3 6.67
KOSC Kochia scoparia Kochia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 2.22
MACA Machaeranthera canescens Hoary tansyaster 0 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 2.22
MEOF Melilotus officinalis Yellow sweetclover 0 6 0 1 0 0 0 0 2 0 2 1 0 0 6 4 3 4 0 1 4 3 0 3 1 0 0 1 1 6 2 0 2 0 2 0 1 4 0 3 0 1 0 1 0 65 130 1.44 2.89 12.13 25 55.56
MESA Medicago sativa Alfalfa 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 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 0.07 0.13 0.56 2 4.44
OEAL Oenothera albicaulis Evening primrose 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 0 0 1 2 0.02 0.04 0.19 1 2.22
SATR Salsola tragus Russian thistle 0 1 0 0 1 0 0 3 0 0 0 6 4 0 0 0 2 0 2 2 0 0 7 1 2 0 6 1 0 1 1 0 1 0 4 0 0 0 0 0 1 0 8 3 1 58 116 1.29 2.58 10.82 21 46.67

TOTAL 132 264 2.93 5.87 24.63 37 82.22
Shrubs
CELA Ceratoides lanata Winterfat 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 9 18 0.20 0.40 1.68 8 17.78
ERNA Ericameria naseosus Rubber rabbitbrush 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 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 5 10 0.11 0.22 0.93 5 11.11

TOTAL 14 28 0.31 0.62 2.61 13 28.89
All Species 7 16 12 12 11 18 8 14 7 11 10 18 7 4 19 15 10 6 16 12 15 10 13 6 18 14 18 19 7 18 10 4 15 12 13 14 15 7 6 9 13 7 13 15 12 536 1072 11.91 23.82 100 45 100

Number of Species Per Transect

Total # Species 5 7 2 5 5 4 2 7 4 2 4 6 3 3 6 6 6 2 5 5 5 4 5 4 7 5 5 7 5 7 8 4 6 4 5 4 5 2 4 5 4 3 4 6 5

Total Species 
Occurrence

Mean # of Species Standard Deviation

212 4.71 1.50

Mean # of Species Standard Deviation
Total Species 
Occurrence

171 3.80 1.36

Total Species 
Occurrence

Mean # of Species Standard Deviation

166 3.69 1.33

Total Species 
Occurrence

235

Mean # of Species Standard Deviation

5.22 1.48

Page 1 of 2



Table D-2 
SPECIES COMPOSITION FROM COVER TRANSECTS

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 
Transects 

Where 
Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 0 0 0 2 0 0 0 0 0 3 0 0 0 1 0 1 1 2 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 2 0 0 16 32 0.36 0.71 5.82 11 24.44
FEAR Festuca arizonica Arizona fescue 0 1 0 2 0 1 4 2 1 0 0 0 2 2 0 3 1 1 0 0 0 1 1 0 1 0 0 3 1 0 1 0 2 0 1 3 0 0 0 0 0 0 2 3 1 40 80 0.89 1.78 14.55 23 51.11
PASM Pascopyrum smithii Western wheatgrass 0 0 0 1 0 1 0 2 0 0 1 2 2 1 0 0 1 1 0 0 0 2 2 0 0 0 0 1 0 0 1 0 1 0 0 2 0 0 1 0 0 1 0 0 0 23 46 0.51 1.02 8.36 17 37.78
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 0 0 0 1 1 0 0 0 1 0 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0 2 0 0 0 0 0 0 0 1 0 4 16 32 0.36 0.71 5.82 10 22.22

TOTAL 95 190 2.11 4.22 34.55 30 66.67
Forbs
ARLU Artemisia ludoviciana Louisiana wormwood 0 0 0 0 0 0 0 0 0 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 1 0 0 0 0 0 0 0 0 0 0 2 4 0.04 0.09 0.73 2 4.44
GRSQ Grindelia squarrosa Curlycup gumweed 0 0 0 0 0 0 0 0 1 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 3 6 0.07 0.13 1.09 3 6.67
MEOF Melilotus officinalis Yellow sweetclover 0 13 0 4 0 0 13 16 11 10 9 5 0 7 1 5 2 2 0 2 0 1 0 0 0 0 1 10 9 1 4 0 4 0 8 14 0 0 0 1 0 3 7 0 1 164 328 3.64 7.29 59.64 27 60.00
MENU Mentzelia nuda 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 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0.04 0.09 0.73 2 4.44
SACO Salsola collina Smooth Russian thistle 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 0.36 1 2.22
SATR Salsola tragus Russian thistle 1 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 7 14 0.16 0.31 2.55 7 15.56

TOTAL 179 358 3.98 7.96 65.09 30 66.67
Shrubs
ERNA Ericameria naseosus Rubber rabbitbrush 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 0 0 0 0 0 0 1 2 0.02 0.04 0.36 1 2.22

TOTAL 1 2 0.02 0.04 0.36 1 2.22
All Species 1 14 0 12 1 2 17 20 15 13 10 10 4 13 1 11 5 6 0 2 0 6 3 0 1 0 2 16 12 1 8 0 8 1 12 20 0 0 1 1 0 5 12 3 6 275 550 6.11 12.22 100 37 82.22

Number of Species Per Transect

Total # Species 1 2 0 7 1 2 2 3 5 2 2 5 2 6 1 4 4 4 0 1 0 5 2 0 1 0 2 4 4 1 5 0 4 1 4 4 0 0 1 1 0 3 4 1 3

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 
Transects 

Where 
Recorded

Constancy 
(%)

Grasses
ACHY Achnatherum hymenoides Indian ricegrass 1 1 0 0 0 0 1 1 0 0 1 0 1 0 0 1 0 0 0 1 0 1 2 1 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 1 0 0 0 0 0 17 34 0.38 0.76 9.77 16 35.56
BRIN Bromus inermis Smooth brome 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 0.57 1 2.22
FEAR Festuca arizonica Arizona fescue 0 2 0 5 0 0 1 0 1 4 7 1 2 0 0 1 0 0 1 4 0 2 1 0 1 0 2 0 0 1 0 0 0 0 0 0 1 3 2 0 0 0 0 0 0 42 84 0.93 1.87 24.13 19 42.22
PASM Pascopyrum smithii Western wheatgrass 2 0 0 0 0 0 0 1 2 1 1 0 1 0 0 4 0 0 2 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 0 0 0 3 0 0 0 0 0 0 0 21 42 0.47 0.93 12.07 11 24.44
PSSP Pseudoroegneria spicata Bluebunch wheatgrass 1 0 0 2 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 1 0 4 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 2 3 0 0 0 0 0 0 18 36 0.40 0.80 10.34 11 24.44
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 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 2 0.02 0.04 0.59 1 2.22

TOTAL 100 200 2.22 4.44 57.48 26 57.78
Forbs
ARLU Artemisia ludoviciana Louisiana wormwood 0 0 0 0 0 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 1 2 0.02 0.04 0.57 1 2.22
LASE Lactuca serriola Prickly lettuce 0 0 0 0 0 0 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 0.04 0.57 1 2.22
MEOF Melilotus officinalis Yellow sweetclover 0 1 0 6 0 0 0 1 2 7 4 0 0 0 4 1 0 0 0 3 0 3 0 0 3 0 2 1 7 0 0 0 0 6 2 0 0 2 0 3 0 0 0 0 2 60 120 1.33 2.67 34.48 19 42.22
MESA Medicago sativa Alfalfa 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 0.57 1 2.22
SATR Salsola tragus Russian thistle 0 0 0 0 0 0 1 0 0 0 0 1 2 0 0 1 0 0 0 1 0 1 0 0 0 0 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 11 22 0.24 0.49 6.32 9 20.00

TOTAL 74 148 1.64 3.29 42.52 26 57.78
Total points per transect 4 4 0 13 0 0 3 4 6 12 14 2 6 1 4 8 0 0 3 10 0 12 3 1 5 0 5 3 7 2 3 0 4 6 4 0 1 11 6 4 0 1 0 0 2 174 348 3.87 7.73 100 33 73.33

Number of Species Per Transect

Total # Species 3 3 0 3 0 0 3 4 4 3 5 2 4 1 1 5 0 0 2 5 0 6 2 1 3 0 3 2 1 2 3 0 2 1 3 0 1 5 3 2 0 1 0 0 1

Total Species 
Occurrence

Mean # of Species Standard Deviation

90 2.00 1.72

Total Species 
Occurrence

104

Mean # of Species

2.31

Standard Deviation

1.89
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

1-foot Cover Non-Solar Area (1N)
1N-1 0 0 0 0 0 0 0 0.00 0.00
1N-2 0 0 0 0 0 0 0 0.00 0.00
1N-3 0 0 0 0 0 0 0 0.00 0.00
1N-4 2 0 2 0 0 0 4 53.33 2159.19
1N-5 0 0 0 0 0 0 0 0.00 0.00
1N-6 0 0 0 0 0 0 0 0.00 0.00
1N-7 0 0 0 0 0 0 0 0.00 0.00
1N-8 0 0 1 0 0 0 1 13.33 539.80
1N-9 0 0 0 0 0 0 0 0.00 0.00
1N-10 1 0 0 0 0 0 1 13.33 539.80
1N-11 0 0 0 0 0 0 0 0.00 0.00
1N-12 0 1 1 0 0 0 2 26.67 1079.60
1N-13 0 0 0 0 0 0 0 0.00 0.00
1N-14 0 0 0 0 0 0 0 0.00 0.00
1N-15 0 0 0 0 0 0 0 0.00 0.00
1N-16 0 1 0 0 0 0 1 13.33 539.80
1N-17 0 0 0 0 0 0 0 0.00 0.00
1N-18 0 0 0 0 0 0 0 0.00 0.00
1N-19 0 0 0 0 0 0 0 0.00 0.00
1N-20 0 0 0 0 0 0 0 0.00 0.00
1N-21 0 0 0 0 0 0 0 0.00 0.00
1N-22 0 1 0 0 0 0 1 13.33 539.80
1N-23 0 0 0 0 0 0 0 0.00 0.00
1N-24 0 0 0 0 0 0 0 0.00 0.00
1N-25 0 0 0 0 0 0 0 0.00 0.00
1N-26 0 0 0 0 0 0 0 0.00 0.00
1N-27 1 0 0 0 0 0 1 13.33 539.80
1N-28 0 0 0 0 0 0 0 0.00 0.00
1N-29 0 0 0 0 0 0 0 0.00 0.00
1N-30 0 0 2 0 0 0 2 26.67 1079.60
1N-31 0 0 1 0 0 0 1 13.33 539.80
1N-32 0 0 0 0 0 0 0 0.00 0.00
1N-33 0 0 0 0 0 0 0 0.00 0.00
1N-34 1 0 1 0 0 0 2 26.67 1079.60
1N-35 0 0 1 0 0 0 1 13.33 539.80
1N-36 0 0 0 0 0 0 0 0.00 0.00
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

1N-37 0 0 0 0 0 0 0 0.00 0.00
1N-38 0 0 0 0 0 0 0 0.00 0.00
1N-39 0 0 0 0 0 0 0 0.00 0.00
1N-40 0 0 0 0 0 0 0 0.00 0.00
1N-41 0 0 1 0 0 0 1 13.33 539.80
1N-42 0 0 0 0 0 0 0 0.00 0.00
1N-43 1 0 0 0 0 0 1 13.33 539.80
1N-44 0 0 0 0 0 0 0 0.00 0.00
1N-45 0 0 0 0 0 0 0 0.00 0.00
Total Count 6 3 10 0 0 0 19.00 253.33 10256.15
Average Shrub Density 0.42 5.63 227.91
Standard Deviaton 0.81 10.82 438.06

By Species Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre
Relative density 

(per acre)

CELA 0.13 1.78 71.97 31.58
CHVI 0.07 0.89 35.99 15.79
ERNA 0.22 2.96 119.96 52.63
Total 0.42 5.63 227.91 100.00

2-foot Cover Non-Solar Area (2N)
2N-1 0 0 0 0 0 0 0 0.00 0.00
2N-2 1 0 0 0 0 0 1 13.33 539.80
2N-3 0 0 0 0 0 0 0 0.00 0.00
2N-4 0 0 1 0 0 0 1 13.33 539.80
2N-5 0 0 0 0 0 0 0 0.00 0.00
2N-6 0 0 0 0 0 0 0 0.00 0.00
2N-7 0 1 0 0 0 0 1 13.33 539.80
2N-8 0 0 0 0 0 0 0 0.00 0.00
2N-9 0 0 0 0 0 0 0 0.00 0.00
2N-10 0 0 0 0 0 0 0 0.00 0.00
2N-11 0 0 0 0 0 0 0 0.00 0.00
2N-12 0 0 0 0 0 0 0 0.00 0.00
2N-13 1 0 0 0 0 0 1 13.33 539.80
2N-14 1 0 2 0 0 0 3 40.00 1619.39
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

2N-15 0 0 0 0 0 0 0 0.00 0.00
2N-16 0 0 0 0 0 0 0 0.00 0.00
2N-17 0 0 0 0 0 0 0 0.00 0.00
2N-18 0 0 0 0 0 0 0 0.00 0.00
2N-19 0 0 0 0 0 0 0 0.00 0.00
2N-20 0 0 0 0 0 0 0 0.00 0.00
2N-21 0 0 0 0 0 0 0 0.00 0.00
2N-22 0 0 0 0 0 0 0 0.00 0.00
2N-23 0 0 0 0 0 0 0 0.00 0.00
2N-24 0 0 0 0 0 0 0 0.00 0.00
2N-25 0 0 0 0 0 0 0 0.00 0.00
2N-26 0 0 0 0 0 0 0 0.00 0.00
2N-27 0 0 0 0 0 0 0 0.00 0.00
2N-28 1 0 0 0 0 0 1 13.33 539.80
2N-29 0 0 0 0 0 0 0 0.00 0.00
2N-30 0 0 0 0 0 0 0 0.00 0.00
2N-31 0 0 0 0 0 0 0 0.00 0.00
2N-32 0 0 0 0 0 0 0 0.00 0.00
2N-33 0 0 0 0 0 0 0 0.00 0.00
2N-34 0 0 0 0 0 0 0 0.00 0.00
2N-35 0 0 1 0 0 0 1 13.33 539.80
2N-36 0 0 0 0 0 0 0 0.00 0.00
2N-37 0 0 0 0 0 0 0 0.00 0.00
2N-38 0 0 0 0 0 0 0 0.00 0.00
2N-39 0 0 0 0 0 0 0 0.00 0.00
2N-40 0 0 0 0 0 0 0 0.00 0.00
2N-41 0 0 0 0 0 0 0 0.00 0.00
2N-42 0 0 0 0 0 0 0 0.00 0.00
2N-43 0 0 0 0 0 0 0 0.00 0.00
2N-44 0 0 0 0 0 0 0.00 0.00 0.00
2N-45 0 0 0 0 0 0 0.00 0.00 0.00
Total Count 4 1 4 0 0 0 9.00 120.00 4858.18
Average Shrub Density 0.20 2.67 107.96
Standard Deviation 0.55 7.30 295.66
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

By Species Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre
Relative density 

(per acre)
CELA 0.09 1.19 47.98 44.44
CHVI 0.02 0.30 12.00 11.11
ERNA 0.09 1.19 47.98 44.44
Total 0.20 2.67 107.96 100.00

3- foot Cover Non-Solar Area (3N)
3N-1 4 0 0 0 0 0 4 53.33 2159.19
3N-2 2 0 1 0 0 0 3 40.00 1619.39
3N-3 1 0 0 0 0 0 1 13.33 539.80
3N-4 2 0 0 0 0 0 2 26.67 1079.60
3N-5 1 0 0 0 0 0 1 13.33 539.80
3N-6 2 0 0 0 0 0 2 26.67 1079.60
3N-7 0 0 0 0 0 0 0 0.00 0.00
3N-8 0 0 0 0 0 0 0 0.00 0.00
3N-9 0 0 0 0 0 0 0 0.00 0.00
3N-10 3 0 0 0 0 0 3 40.00 1619.39
3N-11 1 0 0 0 0 0 1 13.33 539.80
3N-12 1 0 0 0 0 0 1 13.33 539.80
3N-13 2 0 2 0 0 0 4 53.33 2159.19
3N-14 2 0 0 0 0 0 2 26.67 1079.60
3N-15 4 0 0 0 0 0 4 53.33 2159.19
3N-16 1 0 0 0 0 0 1 13.33 539.80
3N-17 0 0 2 0 0 0 2 26.67 1079.60
3N-18 0 0 0 0 0 0 0 0.00 0.00
3N-19 3 0 0 0 0 0 3 40.00 1619.39
3N-20 1 0 0 0 0 0 1 13.33 539.80
3N-21 1 1 1 0 0 0 3 40.00 1619.39
3N-22 2 0 0 0 0 0 2 26.67 1079.60
3N-23 0 0 0 0 0 0 0 0.00 0.00
3N-24 2 0 0 0 0 0 2 26.67 1079.60
3N-25 2 0 0 0 0 0 2 26.67 1079.60
3N-26 0 0 0 0 0 0 0 0.00 0.00
3N-27 0 0 0 0 0 0 0 0.00 0.00
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

3N-28 5 0 0 0 0 0 5 66.67 2698.99
3N-29 0 0 0 0 0 0 0 0.00 0.00
3N-30 1 0 1 0 0 0 2 26.67 1079.60
3N-31 0 0 0 0 0 0 0 0.00 0.00
3N-32 0 0 1 0 0 0 1 13.33 539.80
3N-33 2 0 0 0 0 0 2 26.67 1079.60
3N-34 3 0 0 0 0 0 3 40.00 1619.39
3N-35 3 0 1 0 0 0 4 53.33 2159.19
3N-36 4 0 0 0 0 0 4 53.33 2159.19
3N-37 5 0 0 0 0 0 5 66.67 2698.99
3N-38 1 1 0 0 0 0 2 26.67 1079.60
3N-39 3 0 0 0 0 0 3 40.00 1619.39
3N-40 2 0 0 0 0 0 2 26.67 1079.60
3N-41 1 0 0 0 0 0 1 13.33 539.80
3N-42 5 0 0 0 0 0 5 66.67 2698.99
3N-43 0 0 1 0 0 0 1 13.33 539.80
3N-44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3N-45 3.00 0.00 0.00 0.00 0.00 0.00 3.00 40.00 1619.39
Total Count 75.00 2.00 10.00 0.00 0.00 0.00 87.00 1159.97 46962.39
Average Shrub Density 1.93 25.78 1043.61
Standard Deviation 1.53 20.38 825.09

By Species Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre
Relative density 

(per acre)
CELA 1.67 22.22 899.66 86.21
CHVI 0.04 0.59 23.99 2.30
ERNA 0.22 2.96 119.96 11.49
Total 1.93 25.78 1043.61 100.00

1-foot cover Solar Area (1S)
1S-1 1 0 2 0 0 0 3 40.00 1619.39
1S-2 1 0 3 0 0 0 4 53.33 2159.19
1S-3 0 1 0 0 0 0 1 13.33 539.80
1S-4 2 5 1 0 0 0 8 106.66 4318.38
1S-5 2 0 0 0 0 0 2 26.67 1079.60
1S-6 1 1 0 0 0 0 2 26.67 1079.60
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

1S-7 0 0 0 0 0 0 0 0.00 0.00
1S-8 0 0 0 0 0 0 0 0.00 0.00
1S-9 0 1 1 0 0 0 2 26.67 1079.60
1S-10 0 0 0 0 0 0 0 0.00 0.00
1S-11 0 0 0 0 0 0 0 0.00 0.00
1S-12 1 0 0 0 0 0 1 13.33 539.80
1S-13 0 0 1 0 0 0 1 13.33 539.80
1S-14 0 0 0 0 0 0 0 0.00 0.00
1S-15 2 0 0 0 0 0 2 26.67 1079.60
1S-16 0 0 0 0 0 0 0 0.00 0.00
1S-17 0 0 0 0 0 0 0 0.00 0.00
1S-18 1 0 0 0 0 0 1 13.33 539.80
1S-19 3 0 0 0 0 0 3 40.00 1619.39
1S-20 3 0 0 0 0 0 3 40.00 1619.39
1S-21 1 0 0 0 0 0 1 13.33 539.80
1S-22 2 1 0 0 0 0 3 40.00 1619.39
1S-23 2 0 0 0 0 0 2 26.67 1079.60
1S-24 3 0 0 0 0 0 3 40.00 1619.39
1S-25 0 0 0 0 0 0 0 0.00 0.00
1S-26 0 0 0 0 0 0 0 0.00 0.00
1S-27 0 0 0 0 0 1 1 13.33 539.80
1S-28 0 0 0 0 0 0 0 0.00 0.00
1S-29 0 0 0 0 0 0 0 0.00 0.00
1S-30 0 0 0 0 0 0 0 0.00 0.00
1S-31 1 0 0 0 0 0 1 13.33 539.80
1S-32 3 0 1 0 0 0 4 53.33 2159.19
1S-33 2 0 0 0 0 0 2 26.67 1079.60
1S-34 0 0 0 0 0 0 0 0.00 0.00
1S-35 5 0 0 0 0 0 5 66.67 2698.99
1S-36 2 0 2 0 0 0 4 53.33 2159.19
1S-37 3 0 0 0 0 0 3 40.00 1619.39
1S-38 0 0 0 2 0 0 2 26.67 1079.60
1S-39 0 0 0 0 0 0 0 0.00 0.00
1S-40 3 0 0 0 0 0 3 40.00 1619.39
1S-41 0 0 0 0 0 0 0 0.00 0.00
1S-42 0 0 0 0 0 0 0 0.00 0.00
1S-43 0 0 1 0 0 0 1 13.33 539.80
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

1S-44 1 0 0 0 0 0 1 13.33 539.80
1S-45 8 0 0 0 0 0 8 106.66 4318.38
Total Count 53 9 12 2 0 1 77.00 1026.64 41564.41
Average Shrub Density 1.71 22.81 923.65
Standard Deviation 1.96 26.15 1058.67

By Species Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre
Relative density 

(per acre)
CELA 1.18 15.70 635.76 68.83
CHVI 0.20 2.67 107.96 11.69
ERNA 0.27 3.56 143.95 15.58
GUSA 0.04 0.59 23.99 2.60
SESP 0.02 0.30 12.00 1.30
Total 1.71 22.81 923.65 100.00

2-foot Cover Solar Area (2S)
2S-1 0 0 0 0 0 0 0 0.00 0.00
2S-2 2 1 1 0 0 0 4 53.33 2159.19
2S-3 0 0 0 0 0 0 0 0.00 0.00
2S-4 0 8 4 0 0 0 12 160.00 6477.57
2S-5 6 0 2 0 0 0 8 106.66 4318.38
2S-6 3 0 0 0 0 0 3 40.00 1619.39
2S-7 0 0 1 0 0 0 1 13.33 539.80
2S-8 8 1 1 1 0 0 11 146.66 5937.77
2S-9 0 0 0 0 0 0 0 0.00 0.00
2S-10 0 0 0 0 0 0 0 0.00 0.00
2S-11 3 0 0 0 0 0 3 40.00 1619.39
2S-12 1 0 0 0 0 0 1 13.33 539.80
2S-13 0 1 0 0 0 0 1 13.33 539.80
2S-14 2 1 0 0 0 0 3 40.00 1619.39
2S-15 2 0 0 0 0 0 2 26.67 1079.60
2S-16 0 0 0 0 0 0 0 0.00 0.00
2S-17 0 0 0 0 0 0 0 0.00 0.00
2S-18 0 1 0 0 0 0 1 13.33 539.80
2S-19 2 0 0 0 0 0 2 26.67 1079.60
2S-20 0 0 0 1 0 0 1 13.33 539.80
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

2S-21 1 0 0 0 0 0 1 13.33 539.80
2S-22 1 0 0 0 0 0 1 13.33 539.80
2S-23 0 0 0 0 0 0 0 0.00 0.00
2S-24 2 0 0 0 0 0 2 26.67 1079.60
2S-25 2 0 0 0 0 0 2 26.67 1079.60
2S-26 0 0 1 0 0 0 1 13.33 539.80
2S-27 0 0 0 0 0 0 0 0.00 0.00
2S-28 2 0 0 0 0 0 2 26.67 1079.60
2S-29 0 0 0 0 0 0 0 0.00 0.00
2S-30 0 0 0 0 0 0 0 0.00 0.00
2S-31 4 0 0 0 0 0 4 53.33 2159.19
2S-33 0 0 0 0 0 0 0 0.00 0.00
2S-34 0 0 0 0 0 0 0 0.00 0.00
2S-35 8 0 0 0 0 0 8 106.66 4318.38
2S-36 2 0 0 0 0 0 2 26.67 1079.60
2S-37 2 0 0 0 0 0 2 26.67 1079.60
2S-38 0 0 1 0 0 0 1 13.33 539.80
2S-39 2 0 0 0 0 0 2 26.67 1079.60
2S-40 0 0 1 0 0 0 1 13.33 539.80
2S-41 2 1 0 0 0 0 3 40.00 1619.39
2S-42 0 0 0 0 0 0 0 0.00 0.00
2S-43 1 0 0 0 0 0 1 13.33 539.80
2S-44 3 0 0 0 0 0 3 40.00 1619.39
2S-45 6 0 0 0 0 0 6 80.00 3238.79
2S-46 0 0 4 0 0 0 4 53.33 2159.19
Total Count 67.00 14.00 16.00 2.00 0.00 0.00 99.00 1319.97 53439.96
Average Shrub Density 2.20 29.33 1187.55
Standard Deviation 2.81 37.45 1516.33

By Species Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre
Relative density 

(per acre)
CELA 1.49 19.85 803.70 67.68
CHVI 0.31 4.15 167.94 14.14
ERNA 0.36 4.74 191.93 16.16
GUSA 0.04 0.59 23.99 2.02
Total 2.20 29.33 1187.55 100.00
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

3-foot Cover Solar Area (3S)
3S-1 1 0 0 0 0 0 1 13.33 539.80
3S-2 8 0 0 0 0 0 8 106.66 4318.38
3S-3 0 0 0 0 0 0 0 0.00 0.00
3S-5 0 0 0 0 0 0 0 0.00 0.00
3S-6 0 0 0 0 0 0 0 0.00 0.00
3S-7 2 0 0 0 0 0 2 26.67 1079.60
3S-9 1 0 1 0 0 0 2 26.67 1079.60
3S-11 2 0 0 0 1 0 3 40.00 1619.39
3S-12 8 0 0 0 0 0 8 106.66 4318.38
3S-13 2 4 2 0 0 0 8 106.66 4318.38
3S-14 0 0 0 0 0 0 0 0.00 0.00
3S-16 5 0 1 0 0 0 6 80.00 3238.79
3S-18 0 0 0 0 0 0 0 0.00 0.00
3S-20 0 0 0 0 0 0 0 0.00 0.00
3S-22 0 0 0 0 0 0 0 0.00 0.00
3S-23 0 0 0 0 0 0 0 0.00 0.00
3S-24 1 0 0 0 0 0 1 13.33 539.80
3S-27 1 0 0 0 0 0 1 13.33 539.80
3S-28 0 0 0 0 0 0 0 0.00 0.00
3S-29 7 0 1 0 0 0 8 106.66 4318.38
3S-30 2 0 1 0 0 0 3 40.00 1619.39
3S-31 5 1 0 0 0 0 6 80.00 3238.79
3S-32 1 1 0 0 0 0 2 26.67 1079.60
3S-33 2 1 0 0 0 0 3 40.00 1619.39
3S-34 1 0 1 0 0 0 2 26.67 1079.60
3S-35 3 0 0 0 0 0 3 40.00 1619.39
3S-36 0 0 0 0 0 0 0 0.00 0.00
3S-37 0 0 0 0 0 0 0 0.00 0.00
3S-38 1 0 1 0 0 0 2 26.67 1079.60
3S-39 9 0 0 0 0 0 9 120.00 4858.18
3S-40 14 0 0 0 0 0 14 186.66 7557.17
3S-41 4 0 0 0 0 0 4 53.33 2159.19
3S-42 2 1 0 0 0 0 3 40.00 1619.39
3S-43 1 0 0 0 0 0 1 13.33 539.80
3S-44 2 0 1 0 0 0 3 40.00 1619.39
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Table D-3
SHRUB DENSITY TRANSECT RESULTS

Location
Ceratoides 

lanata
Chrysothamnus 

viscidiflorus
Ericameria 
nauseosa

Gutierrezia 
sarothrae

Artemesia 
frigida

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

3S-45 1 1 0 0 0 0 2 26.67 1079.60
3S-46 2 0 0 0 0 0 2 26.67 1079.60
3S-48 2 0 0 0 0 0 2 26.67 1079.60
3S-49 3 0 0 0 0 0 3 40.00 1619.39
3S-50 2 0 2 0 0 0 4 53.33 2159.19
3S-51 0 2 0 0 0 0 2 26.67 1079.60
3S-52 0 0 0 0 0 0 0 0.00 0.00
3S-58 1 0 2 0 0 0 3 40.00 1619.39
3S-59 0 0 0 0 0 0 0 0.00 0.00
3S-60 2 0 1 0 0 0 3 40.00 1619.39
Total Count 98 11 14 0 1 0 124 1653.29 66934.90
Average Shrub Density 2.76 36.74 1487.44
Standard Deviation 3.08 41.01 1660.40

By Species Shrubs/7.5m2 Shrubs/100m2 Shrubs/acre
Relative density 

(per acre)
CELA 2.18 29.04 1175.56 79.03
CHVI 0.24 3.26 131.95 8.87
ERNA 0.31 4.15 167.94 11.29
ARFR 0.02 0.30 12.00 0.81
Total 2.76 36.74 1487.44 100
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 Data Validation Reports 
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Chevron 
Questa Tailing-Solar Facility 

Data Review Summary 
 

Sample Delivery Group: 200-18417-1 
Sampling Date:  September 9-11, 2013 
Data Reviewer: Joseph Capotrio   Date Completed:  October 25, 2013 
Peer Reviewer: Sheri Fling    Date Completed:  October 30, 2013 
 

The table below summarizes the data package and sample identifications discussed in this data 
review. 

 

Sample Type Lab Identification Matrix 

Analyses 

Field Identification 

M
et

al
s 

(6
01

0C
) 

S
u

lf
at

e 

(9
05

6A
) 

RB-01-T01N-SOL RB 200-18417-1 Water X X 

CVR2TR2-2-T01N-SOL SA 200-18417-3 Soil X X 

CVR2TR2-1-T01N-SOL SA 200-18417-4 Soil X X 

CVR1TR2-3-T01N-SOL SA 200-18417-5 Soil X X 

CVR1TR2-2-T01N-SOL SA 200-18417-6 Soil X X 

CVR1TR2-1-T01N-SOL SA 200-18417-7 Soil X X 

CVR1TR1-3-T01N-SOL SA 200-18417-8 Soil X X 

CVR1TR1-2-T01N-SOL SA 200-18417-9 Soil X X 

CVR1TR1-1-T01N-SOL SA 200-18417-10 Soil X X 

CVR2TR1-3-T01N-SOL SA 200-18417-11 Soil X X 

CVR2TR1-2-T01N-SOL SA 200-18417-12 Soil X X 

CVR2TR1-1-T01N-SOL SA 200-18417-13 Soil X X 

CVR3TR1-3-T01N-SOL SA 200-18417-14 Soil X X 

CVR3TR1-2-T01N-SOL SA 200-18417-15 Soil X X 

CVR3TR1-2-T01D-SOL FD 200-18417-16 Soil X X 

CVR3TR1-1-T01N-SOL SA 200-18417-17 Soil Xm Xm 

CVR1TR3-2-T01N-SOL SA 200-18417-18 Soil X X 

CVR1TR3-3-T01N-SOL SA 200-18417-19 Soil X X 

CVR1TR3-1-T01N-SOL SA 200-18417-20 Soil X X 

CVR2TR3-3-T01N-SOL SA 200-18417-21 Soil X X 
Sample Type:  FD – Field Duplicate  RB – Rinsate Blank  SA – Sample    
Xm-Matrix Spike/ Matrix Spike Duplicate  

 Metals – Copper, Molybdenum 
 

This report contains the final results of the data validation conducted for soil and plant tissue 
samples collected in September 2013 for the Questa Tailing-Solar Facility.  The sample results were 
presented in 2 soil data packages and 4 plant tissue data packages.  The data review was conducted 
in accordance with the Quality Assurance Project Plan to Chevron Mining Incorporated Questa 
Mine Sampling (URS, September 2013) and evaluation of laboratory criteria, as applicable.  
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All packages were reviewed for the following parameters: sample receipt, holding time, laboratory 
blanks, matrix quality control, laboratory performance, method quality control, field quality control, 
and reporting limits.  In addition, data package 200-18417-1 was reviewed for initial calibration, 
initial calibration verification, continuing calibration verification, target compound identification, 
transcription errors, and recalculation. 
 

General Overall Assessment: 

      Data are usable without qualification. 
  X    Data are usable with qualification (noted below). 
      Some or all data are unusable for any purpose (detailed below).  

Case Narrative Comments: Any case narrative comments concerning data qualification were 
addressed in the table below. 
 

Review  
Parameter 

Criteria
Met? 

Comments 

Chain of Custody & Sample 
Receipt 

Yes The samples were received by TestAmerica Laboratories in good condition 
and were consistent with the accompanying chain of custody (COC).  The 
cooler temperatures upon receipt were within the recommended 6 degrees 
Celsius (C) temperature criterion.  

Holding Times Yes The samples were analyzed within the required holding times. 

Laboratory Blanks 
 Method Blank 
 Continuing Calibration Blank 

No One method blank per method per analytical batch was reported.  With the 
exception listed in Table 1, no target analytes were detected in any method 
blanks.  

Matrix Quality Control 
 Matrix Spike/ Matrix Spike 

Duplicate  
CVR3TR1-1-T01N-SOL (Sulfate) 
 Matrix Spike  
CVR3TR1-1-T01N-SOL (Metals) 
 Laboratory Duplicate  
CVR3TR1-1-T01N-SOL (Sulfate, 
Metals) 
 

 
 
 
 

No Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MSs and/or MSDs were submitted at a project frequency of 1 per 20 
samples.  With the exceptions listed in Table 2, the MS and/or MSD 
recoveries were within the laboratory acceptance limits. 

When MS and/or MSD issues accounted for less than 35% of the MS 
analyses conducted, applicable data qualification was limited to 
qualification of the parent sample. When >35% of the MS and/or MSD 
results did not meet the laboratory acceptance limits, qualification was 
extended to all associated samples. 

Laboratory Duplicates (LDs) 

The following concentration – dependent criteria were used to evaluate 
laboratory duplicates (LDs): 

 When both the sample and duplicate values are >5x the reporting limit 
(RL), acceptable sampling and analytical precision is indicated by a 
relative percent difference (RPD) between the results of ≤ 35% (soil 
and sediment) or ≤ 50% (plant tissue). 

 Where the result for one or both analytes of the LD pair is <5xRL, 
satisfactory precision is indicated if the absolute difference between the 
LD results is <2xRL (soil and sediment) or <4xRL (plant tissue). 

With the exception listed in Table 3, the LD pairs met the evaluation 
criteria. 

Metals Only 
 Post Digestion Spikes  
CVR3TR1-1-T01N-SOL (Metals) 
RB-01-T01N-SOL (Metals) 
 Serial Dilution  
CVR3TR1-1-T01N-SOL (Metals) 
RB-01-T01N-SOL (Metals) 
 

No Post Digestion Spike (PDS) (Metals Only) 

With the exceptions listed in Table 4, PDS recoveries were within the 
acceptance limits.  

Serial Dilution (SD) (Metals Only) 

Only the results that were greater than 50 times their respective MDLs were 
appropriate for comparing to the evaluation criterion. With the exceptions 
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Review  
Parameter 

Criteria
Met? 

Comments 

 listed in Table 5, all percent differences (%Ds) between the original sample 
results and the results obtained from the sample-diluted 1:5 were 10%. 

Field Quality Control 
 Trip Blank 
N/A 
 Field Duplicate 
CVR3TR1-2-T01N-SOL/ 
CVR3TR1-2-T01D-SOL 
 Field  Blank 
N/A 
 Rinsate Blank 
RB-01-T01N-SOL  
RB-02-T01N-SOL (200-18471-2) 

Yes Trip Blank (VOCs Only) 

A trip blank was not submitted for this sampling event as volatile organic 
compounds (VOCs) were not analyzed. Further action was not necessary.  

Field Duplicate (FD) 

The frequency of field duplicates met the quality assurance project plan 
(QAPP) required 1 per 20 samples submitted. 

The following concentration – dependent criteria were used to evaluate 
field duplicates: 

 If both results were >5xRL, then the RPD should be ≤50% (solid and 
sediment) or ≤30% (aqueous). 

 If both results were ≤5xRL, then the absolute difference between the 
results should agree within ±4.0xRL   

The field duplicate pairs met the evaluation criteria. 

Field Blank (VOCs Only) 

A field blank was not submitted for this sampling event as VOCs were not 
analyzed.  Further action was not necessary. 

Rinsate Blank 

The frequency of rinsate blank samples met the QAPP required 1 per 20 
samples submitted.  Two rinsate blanks were collected and analyzed for the 
soil samples collected for this sampling event. 

Target analytes were not reported as detected in the rinsate blank samples. 

For aqueous blanks applied to soil/sediment samples, qualification is 
assigned based on comparison of the sample result to the equivalent 
concentration in the blank. The equivalent concentration is determined by 
assuming that all of the analyte present in the blank aliquot analyzed is 
present in the soil sample aliquot analyzed.  Please note that the blank 
analysis may not involve the same weights, volumes, or dilution factors as 
the associated samples, and these factors were taken into consideration. 

Reporting limits met? Yes The metals analysis was performed at dilutions for several samples due to 
matrix effects which is demonstrated by the internal standard recoveries.  
However, no results were reported as non-detect with elevated reporting 
limits. 

Package Completeness Yes The results are usable as qualified for the project objective. The data are 
100% complete. 

Laboratory Performance Review 280-18417-1
Initial Calibration   Yes The initial calibrations met method criteria.  Further action was not 

necessary.    

Initial Calibration 
Verification/Continuing 
Calibration Verification 

Yes Initial and continuing calibration verification (ICV/CCV) recoveries were 
within acceptance range. 

Laboratory Performance 
 Laboratory Control Sample  
 

Yes One laboratory control sample (LCS) per method per analytical batch was 
prepared and analyzed. All of the LCS recoveries were within the 
laboratory determined acceptance limits. These results are indicative of an 
acceptable level of accuracy with respect to the analytical method. 

Target Compound 
Identification 

Yes The analytes reported as identified met method criteria.  Further action was 
not necessary. 
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Review  
Parameter 

Criteria
Met? 

Comments 

Transcription Errors Yes Transcription errors were not found in this data package. Data qualification 
was not necessary. 

Recalculation Yes Calculation or sample quantitation errors were not found in this data 
package. Data qualification was not necessary. 

> - Greater Than       ≤ - Less Than or Equal to    
°C – Degrees Celsius       ± - Plus or Minus     
% - Percent       %D – Percent Difference   
%Rs – Percent Recoveries      COC – Chain of Custody    
CCV – Continuing Calibration Verification     FD – Field Duplicate     
ICV – Initial Calibration Verification     LCS – Laboratory Control Sample   
LD – Laboratory Duplicate      MDL – Method Detection Limit    
MS – Matrix Spike       MSD – Matrix Spike Duplicate 
PDS – Post Digestion Spike      QAPP – Quality Assurance Project Plan   
RL – Reporting Limit       RPDs – Relative Percent Difference   
SD – Serial Dilution       VOCs – Volatile Organic Compounds 
 
 
 
 

Table 1: Method Rinsate Blank and  
Resultant Data Qualification 

Associated Samples Analyte Concentration Data Qualification 
MB 200-61224/1-A 

CVR2TR3-3-T01N-SOL 
Copper 1.07 mg/Kg The associated copper result for sample 

CVR2TR3-3-T01N-SOL was reported at a 
concentration >5x the concentration of the 
blank contamination; therefore, data 
qualification was not necessary. 

> - Greater Than    mg/Kg – Milligrams per Kilogram    
 
 
 
 

Table 2: MS Recovery Outliers and  
Resultant Data Qualification

Associated Sample Analyte %R 
(Limits) 

Qualification 

CVR3TR1-1-T01N-SOL Copper 56 
(75-125) 

As the potential bias was considered to be low and >35% 
of all MS percent recoveries were outside of acceptance 
limits, the results for all samples, with the exception of 
sample CVR3TR3-3-T01N-SOL (reported in data package 
200-18717-2), were qualified as estimated (J MS-L). 

Molybdenum 59 
(75-125) 

> - Greater Than   % - Percent   %R – Percent Recovery    
J – Estimated   L – Low Bias   MS – Matrix Spike 
Bold indicates a recovery outside of acceptance limits 
 
 
 

Table 3: Laboratory Duplicate Outliers and  
Resultant Data Qualification 

Laboratory Duplicate Analyte Parent 
Result 

(mg/kg) 

LD 
Result 

(mg/kg) 

Criteria 
not Met 

Data Qualification 

Total Metals 
CVR3TR1-1-T01N-SOL Molybdenum 4.6 2.05 RLs > 5X 

RPD 
≤ 35% 

(76.6%) 

As the RPD between the laboratory 
duplicate pair results exceeded 35%, 
the associated molybdenum result 
for sample CVR3TR1-1-T01N-SOL 
was qualified as estimated (J D-I). 
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>- Greater Than   % - Percent   D –Duplicate     
I - Indeterminate    J - Estimated   mg/Kg – Milligrams per Kilogram  
RL – Reporting Limit   RPD – Relative Percent Difference 
 
 
 
 

Table 4: Post-Digestion Spike Outliers and  
Resultant Data Qualification 

Associated Samples Analyte %R 

(Limits) 

Qualification 

CVR3TR1-1-T01N-SOL Copper 74 
(80-120) 

As the potential bias was 
considered to be low, the associated 
parent result was qualified as 
estimated (J PDS-L). 

Molybdenum 74 
(80-120) 

%R – Percent Recovery  J – Estimated   L – Low Bias     
PDS – Post Digestion Spike. 
Bold indicates a recovery or RPD outside of acceptance limits

 
 
 

Table 5: Serial Dilution Outliers and  
Resultant Data Qualification 

Associated Sample Analyte Parent 
Sample 
Result 

(mg/Kg) 

Serial 
Dilution 
Result 

(mg/Kg) 

%D 
(Limits) 

Qualification 

CVR3TR1-1-T01N-SOL Copper 12.7 15.43 22 
(±10) 

The associated parent result 
was qualified as estimated (J 
SD-L).  The bias is considered 
to be low as the native sample 
concentration is less than the 
diluted result. 

Molybdenum 4.6 5.69 25 
(±10) 

%D – Percent Difference  J – Estimated    L – Low Bias   
mg/Kg – Milligrams per Kilogram SD – Serial Dilution  
Bold indicates a %D outside of acceptance limits 
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Chevron 
Questa Tailing-Solar Facility 

Data Review Summary 
 

Sample Delivery Group: 200-18417-2 
Sampling Date:  September 11, 2013 
Data Reviewer: Joseph Capotrio   Date Completed:  October 25, 2013 
Peer Reviewer: Sheri Fling    Date Completed:  October 30, 2013 
 

The table below summarizes the data package and sample identifications discussed in this data 
review. 

 

Sample Type 
Lab 

Identification Matrix 

Analyses 

Field Identification M
et

al
s 

(6
01

0C
) 

S
u

lf
at

e 

(9
05

6A
) 

RB-02-T01N-SOL RB 200-18417-2 Water X X 

CVR2TR3-2-T01N-SOL SA 200-18417-22 Soil X X 

CVR2TR3-1-T01D-SOL FD 200-18417-23 Soil X X 

CVR2TR3-1-T01N-SOL SA 200-18417-24 Soil X X 

CVR3TR3-3-T01N-SOL SA 200-18417-25 Soil Xm Xm

CVR3TR3-2-T01N-SOL SA 200-18417-26 Soil X X 

CVR3TR3-1-T01N-SOL SA 200-18417-27 Soil X X 

CVR3TR2-3-T01N-SOL SA 200-18417-28 Soil X X 

CVR3TR2-2-T01N-SOL SA 200-18417-29 Soil X X 

CVR3TR2-1-T01N-SOL SA 200-18417-30 Soil X X 

CVR2TR2-3-T01N-SOL SA 200-18417-31 Soil X X 
Sample Type:  FD – Field Duplicate  RB – Rinsate Blank  SA – Sample    
Xm-Matrix Spike/ Matrix Spike Duplicate  

 Metals – Copper, Molybdenum 
 

This report contains the final results of the data validation conducted for soil and plant tissue 
samples collected in September 2013 for the Questa Tailing-Solar Facility.  The sample results were 
presented in 2 soil data packages and 4 plant tissue data packages.  The data review was conducted 
in accordance with the Quality Assurance Project Plan to Chevron Mining Incorporated Questa 
Mine Sampling (URS, September 2013) and evaluation of laboratory criteria, as applicable.  

All packages were reviewed for the following parameters: sample receipt, holding time, laboratory 
blanks, matrix quality control, laboratory performance, method quality control, field quality control, 
and reporting limits.  In addition, data package 200-18417-1 was reviewed for initial calibration, 
initial calibration verification, continuing calibration verification, target compound identification, 
transcription errors, and recalculation. 
 
General Overall Assessment: 

      Data are usable without qualification. 
  X    Data are usable with qualification (noted below). 
      Some or all data are unusable for any purpose (detailed below).  
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Case Narrative Comments: Any case narrative comments concerning data qualification were 
addressed in the table below. 
 

Review  
Parameter 

Criteria
Met? 

Comments 

Chain of Custody & Sample 
Receipt 

Yes The samples were received by TestAmerica Laboratories in good condition 
and were consistent with the accompanying chain of custody (COC).  The 
cooler temperatures upon receipt were within the recommended 6 degrees 
Celsius (C) temperature criterion.  

Holding Times Yes The samples were analyzed within the required holding times. 

Laboratory Blanks 
 Method Blank 
 Continuing Calibration Blank 

No One method blank per method per analytical batch was reported.  With the 
exception listed in Table 1, no target analytes were detected in any method 
blanks.  

Matrix Quality Control 
 Matrix Spike/ Matrix Spike 

Duplicate  
CVR3TR3-3-T01N-SOL (Sulfate) 
 Matrix Spike  
CVR3TR3-3-T01N-SOL (Metals) 
 Laboratory Duplicate  
CVR3TR3-3-T01N-SOL (Sulfate, 
Metals) 
 

 
 
 
 

No Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MSs and/or MSDs were submitted at a project frequency of 1 per 20 
samples.  With the exceptions listed in Table 2, the MS and/or MSD 
recoveries were within the laboratory acceptance limits. 

When MS and/or MSD issues accounted for less than 35% of the MS 
analyses conducted, applicable data qualification was limited to 
qualification of the parent sample. When >35% of the MS and/or MSD 
results did not meet the laboratory acceptance limits, qualification was 
extended to all associated samples. 

Laboratory Duplicates (LDs) 

The following concentration – dependent criteria were used to evaluate 
laboratory duplicates (LDs): 

 When both the sample and duplicate values are >5x the reporting limit 
(RL), acceptable sampling and analytical precision is indicated by a 
relative percent difference (RPD) between the results of ≤ 35% (soil 
and sediment) or ≤ 50% (plant tissue). 

 Where the result for one or both analytes of the LD pair is <5xRL, 
satisfactory precision is indicated if the absolute difference between the 
LD results is <2xRL (soil and sediment) or <4xRL (plant tisue). 

The LD pairs met the evaluation criteria. 

Metals Only 
 Post Digestion Spikes  
CVR3TR3-3-T01N-SOL (Metals) 
 Serial Dilution  
CVR3TR3-3-T01N-SOL (Metals) 
 
 

No Post Digestion Spike (PDS) (Metals Only) 

With the exceptions listed in Table 4, PDS recoveries were within the 
acceptance limits.  

Serial Dilution (SD) (Metals Only) 

Only the results that were greater than 50 times their respective MDLs were 
appropriate for comparing to the evaluation criterion. With the exceptions 
listed in Table 5, all percent differences (%Ds) between the original sample 
results and the results obtained from the sample-diluted 1:5 were 10%. 

Field Quality Control 
 Trip Blank 
N/A 
 Field Duplicate 
CVR2TR3-1-T01D-SOL / 
CVR2TR3-1-T01N-SOL 
 Field  Blank 
N/A 
 
 

Yes Trip Blank (VOCs Only) 

A trip blank was not submitted for this sampling event as volatile organic 
compounds (VOCs) were not analyzed. Further action was not necessary.  

Field Duplicate (FD) 

The frequency of field duplicates met the quality assurance project plan 
(QAPP) required 1 per 20 samples submitted. 
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Review  
Parameter 

Criteria
Met? 

Comments 

 Rinsate Blank 
RB-02-T01N-SOL  
RB-01-T01N-SOL (200-18471-1) 

The following concentration – dependent criteria were used to evaluate 
field duplicates: 

 If both results were >5xRL, then the RPD should be ≤50% (solid and 
sediment) or ≤30% (aqueous). 

 If both results were ≤5xRL, then the absolute difference between the 
results should agree within ±4xRL   

The field duplicate pairs met the evaluation criteria. 

Field Blank (VOCs Only) 

A field blank was not submitted for this sampling event as VOCs were not 
analyzed.  Further action was not necessary. 

Rinsate Blank 

The frequency of rinsate blank samples met the QAPP required 1 per 20 
samples submitted.  Two rinsate blanks were collected and analyzed for the 
soil samples collected for this sampling event. 

Target analytes were not reported as detected in the rinsate blank samples. 

For aqueous blanks applied to soil/sediment samples, qualification is 
assigned based on comparison of the sample result to the equivalent 
concentration in the blank. The equivalent concentration is determined by 
assuming that all of the analyte present in the blank aliquot analyzed is 
present in the soil sample aliquot analyzed.  Please note that the blank 
analysis may not involve the same weights, volumes, or dilution factors as 
the associated samples, and these factors were taken into consideration. 

Reporting limits met? Yes The metals analysis was performed at dilutions for several samples due to 
matrix effects which is demonstrated by the internal standard recoveries.  
However, no results were reported as non-detect with elevated reporting 
limits. 

Package Completeness Yes The results are usable as qualified for the project objective. The data are 
100% complete. 

Laboratory Performance Review 280-18417-1
Initial Calibration   Yes The initial calibrations met method criteria.  Further action was not 

necessary.    

Initial Calibration 
Verification/Continuing 
Calibration Verification 

Yes Initial and continuing calibration verification (ICV/CCV) recoveries were 
within acceptance range. 

Laboratory Performance 
 Laboratory Control Sample  
 

Yes One laboratory control sample (LCS) per method per analytical batch was 
prepared and analyzed. All of the LCS recoveries were within the 
laboratory determined acceptance limits. These results are indicative of an 
acceptable level of accuracy with respect to the analytical method. 

Target Compound 
Identification 

Yes The analytes reported as identified met method criteria.  Further action was 
not necessary. 

Transcription Errors Yes Transcription errors were not found in this data package. Data qualification 
was not necessary. 

Recalculation Yes Calculation or sample quantitation errors were not found in this data 
package. Data qualification was not necessary. 

> - Greater Than       ≤ - Less Than or Equal to    
°C – Degrees Celsius       ± - Plus or Minus     
% - Percent       %D – Percent Difference   
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%Rs – Percent Recoveries      COC – Chain of Custody    
CCV – Continuing Calibration Verification     FD – Field Duplicate     
ICV – Initial Calibration Verification     LCS – Laboratory Control Sample   
LD – Laboratory Duplicate      MDL – Method Detection Limit    
MS – Matrix Spike       MSD – Matrix Spike Duplicate 
PDS – Post Digestion Spike      QAPP – Quality Assurance Project Plan   
RL – Reporting Limit       RPDs – Relative Percent Difference   
SD – Serial Dilution       VOCs – Volatile Organic Compounds 
 
 

Table 1: Method Rinsate Blank and  
Resultant Data Qualification 

Associated Samples Analyte Concentration Data Qualification 
MB 200-61224/1-A 

CVR2TR3-2-T01N-SOL 
CVR2TR3-1-T01D-SOL 
CVR2TR3-1-T01N-SOL 
CVR3TR3-3-T01N-SOL 
CVR3TR3-2-T01N-SOL 
CVR3TR2-3-T01N-SOL 
CVR3TR3-2-T01N-SOL 
CVR3TR2-1-T01N-SOL 
CVR2TR2-3-T01N-SOL 

Copper 1.07 mg/Kg The associated copper result for the 
associated samples were reported at 
concentrations >5x the concentration of the 
blank contamination; therefore, data 
qualification was not necessary. 

> - Greater Than    mg/Kg – Milligrams per Kilogram    
 
 
 

Table 2: MS Recovery Outliers and  
Resultant Data Qualification

Associated Sample Analyte %R 
(Limits) 

Qualification 

General Chemistry 
CVR3TR3-3-T01N-SOL Sulfate 49/ 51 

(80-120) 
As the potential bias was considered to be low and >35% of all 
MS percent recoveries were outside of acceptance limits, the 
results for all samples, with the exception of sample 
CVR3TR1-1-T01N-SOL (reported in data package 200-18417-
1), were qualified as estimated (J MS-L). 

> - Greater Than   % - Percent   %R – Percent Recovery    
J – Estimated   L – Low Bias   MS – Matrix Spike 
Bold indicates a recovery outside of acceptance limits 
 
 
 
 

Table 3: Post-Digestion Spike Outliers and  
Resultant Data Qualification 

Associated Samples Analyte %R 

(Limits) 

Qualification 

CVR3TR3-3-T01N-SOL Copper 73 
(80-120) 

As the potential bias was considered to be low, the 
associated parent result was qualified as estimated (J 
PDS-L). Molybdenum 73 

(80-120) 
%R – Percent Recovery  J – Estimated   L – Low Bias     
PDS – Post Digestion Spike. 
Bold indicates a recovery or RPD outside of acceptance limits
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Table 4: Serial Dilution Outliers and  
Resultant Data Qualification 

Associated Sample Analyte Parent 
Sample 
Result 

(mg/Kg) 

Serial 
Dilution 
Result 

(mg/Kg) 

%D 
(Limits) 

Qualification 

CVR3TR3-3-T01N-SOL Copper 14.2 17.51 23 
(±10) 

The associated parent sample result 
was qualified as estimated (J SD-L).  
The bias is considered to be low as the 
native sample concentration is less 
than the diluted result. 

Molybdenum 8.3 10.63 28 
(±10) 

%D – Percent Difference  J – Estimated    L – Low Bias   
mg/Kg – Milligrams per Kilogram SD – Serial Dilution  
Bold indicates a %D outside of acceptance limits 
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Chevron 
Questa Tailing-Solar Facility 

Data Review Summary 
 

Sample Delivery Group: 200-18424-1 
Sampling Date:  September 10-11, 2013 
Data Reviewer: Joseph Capotrio   Date Completed:  October 26, 2013 
Peer Reviewer: Sheri Fling    Date Completed:  October 30, 2103 
 

The table below summarizes the data package and sample identifications discussed in this data 
review. 

 

Sample 
Type Lab Identification Matrix 

Analyses 

Field Identification 

M
et

al
s 

(6
01

0C
) 

CVR1TR1-1-T02N-PLTGAW SA 200-18424-1 Tissue X 

CVR1TR1-2-T02N-PLTGAW SA 200-18424-2 Tissue X 

CVR1TR1-3-T02N-PLTGAW SA 200-18424-3 Tissue X 

CVR1TR1-1-T03N-PLTFAW SA 200-18424-4 Tissue X 

CVR1TR1-2-T03N-PLTFAW SA 200-18424-5 Tissue X 

CVR1TR1-2-T03D-PLTFAW FD 200-18424-6 Tissue X 

CVR1TR1-3-T03N-PLTFAW SA 200-18424-7 Tissue X 

CVR1TR2-1-T02N-PLTGAW SA 200-18424-8 Tissue X 

CVR1TR2-2-T02N-PLTGAW SA 200-18424-9 Tissue X 

CVR1TR2-3-T02N-PLTGAW SA 200-18424-10 Tissue X 

CVR1TR2-1-T03N-PLTFAW SA 200-18424-11 Tissue X 

CVR1TR2-2-T03N-PLTFAW SA 200-18424-12 Tissue X 

CVR1TR2-3-T03N-PLTFAW SA 200-18424-13 Tissue X 

CVR1TR3-1-T02N-PLTGAW SA 200-18424-14 Tissue X 

CVR1TR3-2-T02N-PLTGAW SA 200-18424-15 Tissue X 

CVR1TR3-3-T02N-PLTGAW SA 200-18424-16 Tissue X 

CVR1TR3-1-T03N-PLTFAW SA 200-18424-17 Tissue X 

CVR1TR3-2-T03N-PLTFAW SA 200-18424-18 Tissue X 

CVR2TR2-2-T02N-PLTGAW SA 200-18424-28 Tissue Xm 

RB-03-T01N-PLT RB 200-18424-39 Water X 

EQBLK01 LEB 200-18424-74 Tissue X 
Sample Type:  FD – Field Duplicate  LEB – Laboratory Equipment Blank RB – Rinsate Blank  

SA – Sample    
Xm-Matrix Spike/ Matrix Spike Duplicate  

 Metals –  Molybdenum 
 

This report contains the final results of the data validation conducted for soil and plant tissue 
samples collected in September 2013 for the Questa Tailing-Solar Facility.  The sample results were 
presented in 2 soil data packages and 4 plant tissue data packages.  The data review was conducted 
in accordance with the Quality Assurance Project Plan to Chevron Mining Incorporated Questa 
Mine Sampling (URS, September 2013) and evaluation of laboratory criteria, as applicable. 
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All packages were reviewed for the following parameters: sample receipt, holding time, laboratory 
blanks, matrix quality control, laboratory performance, method quality control, field quality control, 
and reporting limits.  In addition, data package 200-18417-1 was reviewed for initial calibration, 
initial calibration verification, continuing calibration verification, target compound identification, 
transcription errors, and recalculation. 
 

General Overall Assessment: 

      Data are usable without qualification. 
  X    Data are usable with qualification (noted below). 
      Some or all data are unusable for any purpose (detailed below).  

Case Narrative Comments: Any case narrative comments concerning data qualification were 
addressed in the table below. 
 

Review  

Parameter 

Criteria

Met? 

Comments 

Chain of Custody & Sample 
Receipt 

No The samples were received by TestAmerica Laboratories in good condition 
and were consistent with the accompanying chain of custody (COC).  The 
cooler temperatures upon receipt were within the recommended 6 degrees 
Celsius (C) temperature criterion.  

The times listed on the sample container for samples CVR1TR1-2-T02N-
PLTGAW and CVR1TR1-3-T03N-PLTFAW did not match the time listed 
on the COC.  The laboratory logged the samples in per the times listed on 
the COC.  Sample integrity was unlikely affected and further action was not 
required. 

Holding Times Yes The samples were analyzed within the required holding times. 

Laboratory Blanks 
 Method Blank 

 Continuing Calibration Blank 

 Laboratory Equipment Blanks 
(EBs) 

EQBLK01 

Yes One method blank per method per analytical batch was reported.  No target 
analytes were detected in any method blanks.   

The laboratory equipment blank results are used to assess contamination 
that may be introduced during the plant tissue homogenization process. The 
total molybdenum result was reported as non-detect in the laboratory 
equipment blank. Further action was not necessary. 

Matrix Quality Control 
 Matrix Spike/ Matrix Spike 

Duplicate  

None 

 Matrix Spike  

CVR2TR2-2-T02N-PLTGAW 
(Molybdenum) 

 Laboratory Duplicate  

CVR2TR2-2-T02N-PLTGAW 
(Molybdenum) 

 

 

 

 

 

Yes Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MSs and/or MSDs were submitted at a project frequency of 1 per 20 
samples.  The MS and/or MSD recoveries were within the laboratory 
acceptance limits. 

When MS and/or MSD issues accounted for less than 35% of the MS 
analyses conducted, applicable data qualification was limited to 
qualification of the parent sample. When >35% of the MS and/or MSD 
results did not meet the laboratory acceptance limits, qualification was 
extended to all associated samples. 

Laboratory Duplicates (LDs) 

The following concentration – dependent criteria were used to evaluate 
laboratory duplicates (LDs): 

 When both the sample and duplicate values are >5x the reporting limit 
(RL), acceptable sampling and analytical precision is indicated by a 
relative percent difference (RPD) between the results of ≤ 35% (soil 
and sediment) or ≤ 50% (plant tissue). 

 Where the result for one or both analytes of the LD pair is <5xRL, 
satisfactory precision is indicated if the absolute difference between the 
LD results is <2xRL (soil and sediment) or <4xRL (plant tissue). 
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Review  

Parameter 

Criteria

Met? 

Comments 

The LD pairs met the evaluation criteria. 

Metals Only 
 Post Digestion Spikes  

CVR2TR2-2-T02N-PLTGAW 
(Molybdenum) 

 Serial Dilution  

CVR2TR2-2-T02N-PLTGAW 
(Molybdenum) 

Yes Post Digestion Spike (PDS) (Metals Only) 

The PDS recoveries were within the acceptance limits.  

Serial Dilution (SD) (Metals Only) 

Only the results that were greater than 50 times their respective MDLs were 
appropriate for comparing to the evaluation criterion. The percent 
differences (%Ds) between the original sample results and the results 
obtained from the sample-diluted 1:5 were 10%. 

Field Quality Control 
 Trip Blank 

N/A 

 Field Duplicate 

CVR1TR1-2-T03N-PLTFAW / 

CVR1TR1-2-T03D-PLTFAW 

 Field  Blank 

N/A 

 Rinsate Blank 

RB-03-T01N-PLT (200-18424-1) 

RB-04-T01N-PLT (200-18424-3) 

RB-05-T01N-PLT (200-18424-2) 

RB-06-T01N-PLT (200-18424-4) 

Yes Trip Blank (VOCs Only) 

A trip blank was not submitted for this sampling event as volatile organic 
compounds (VOCs) were not analyzed. Further action was not necessary.  

Field Duplicate (FD) 

The frequency of field duplicates met the quality assurance project plan 
(QAPP) required 1 per 20 samples submitted. 

The following concentration – dependent criteria were used to evaluate 
field duplicates: 

 If both results were >5xRL, then the RPD should be ≤50% (solid and 
sediment) or  ≤30% (aqueous). 

 If both results were ≤5xRL, then the absolute difference between the 
results should agree within ±4xRL   

The field duplicate pairs met the evaluation criteria. 

Field Blank (VOCs Only) 

A field blank was not submitted for this sampling event as VOCs were not 
analyzed.  Further action was not necessary. 

Rinsate Blank 

The frequency of rinsate blank samples met the QAPP required 1 per 20 
samples submitted.  Four rinsate blanks were collected and analyzed for the 
plant tissue samples collected for this sampling event. 

Target analytes were not reported as detected in the rinsate blank samples. 

For aqueous blanks applied to soil/sediment samples, qualification is 
assigned based on comparison of the sample result to the equivalent 
concentration in the blank. The equivalent concentration is determined by 
assuming that all of the analyte present in the blank aliquot analyzed is 
present in the soil sample aliquot analyzed.  Please note that the blank 
analysis may not involve the same weights, volumes, or dilution factors as 
the associated samples, and these factors were taken into consideration. 

Reporting limits met? Yes No results were reported as non-detect with elevated reporting limits. 

Package Completeness Yes The results are usable as qualified for the project objective. The data are 
100% complete. 

Laboratory Performance Review 280-18417-1 

Initial Calibration   Yes The initial calibrations met method criteria.  Further action was not 
necessary.    

Initial Calibration 
Verification/Continuing 
Calibration Verification 

Yes Initial and continuing calibration verification (ICV/CCV) recoveries were 
within acceptance range. 



    

4 
R:\Projects\22242713_2012_QM_Prog_Suppor\Task_01\2.0_QA_QC\DVR\2013\200-18424-1_DVR.docx 

Review  

Parameter 

Criteria

Met? 

Comments 

Laboratory Performance 
 Laboratory Control Sample  

 

Yes One laboratory control sample (LCS) per method per analytical batch was 
prepared and analyzed. All of the LCS recoveries were within the 
laboratory determined acceptance limits. These results are indicative of an 
acceptable level of accuracy with respect to the analytical method. 

Target Compound 
Identification 

Yes The analytes reported as identified met method criteria.  Further action was 
not necessary. 

Transcription Errors Yes Transcription errors were not found in this data package. Data qualification 
was not necessary. 

Recalculation Yes Calculation or sample quantitation errors were not found in this data 
package. Data qualification was not necessary. 

> - Greater Than       ≤ - Less Than or Equal to    
°C – Degrees Celsius       ± - Plus or Minus     
% - Percent       %D – Percent Difference   
%Rs – Percent Recoveries      COC – Chain of Custody    
CCV – Continuing Calibration Verification     FD – Field Duplicate     
ICV – Initial Calibration Verification     LCS – Laboratory Control Sample   
LD – Laboratory Duplicate      MDL – Method Detection Limit    
MS – Matrix Spike       MSD – Matrix Spike Duplicate 
PDS – Post Digestion Spike      QAPP – Quality Assurance Project Plan   
RL – Reporting Limit       RPDs – Relative Percent Difference   
SD – Serial Dilution       VOCs – Volatile Organic Compounds 
 
 
 
 
 
 
 
 
 
 
 
 
 



    

1 
R:\Projects\22242713_2012_QM_Prog_Suppor\Task_01\2.0_QA_QC\DVR\2013\200-18424-2_DVR.docx 

Chevron 
Questa Tailing-Solar Facility 

Data Review Summary 
 

Sample Delivery Group: 200-18424-2 
Sampling Date:  September 10-11, 2013 
Data Reviewer: Joseph Capotrio   Date Completed:  October 26, 2013 
Peer Reviewer: Sheri Fling    Date Completed:  October 30, 2013 
 

The table below summarizes the data package and sample identifications discussed in this data 
review. 

 

Sample Type Lab Identification Matrix 

Analyses 

Field Identification 

M
et

al
s 

(6
01

0C
) 

CVR1TR3-3-T03N-PLTFAW SA 200-18424-19 Tissue X 

CVR2TR1-1-T02N-PLTGAW SA 200-18424-20 Tissue X 

CVR2TR1-2-T02N-PLTGAW SA 200-18424-21 Tissue X 

CVR2TR1-3-T02N-PLTGAW SA 200-18424-22 Tissue X 

CVR2TR1-1-T03N-PLTFAW SA 200-18424-23 Tissue X 

CVR2TR1-2-T03N-PLTFAW SA 200-18424-24 Tissue X 

CVR2TR1-3-T03N-PLTFAW SA 200-18424-25 Tissue X 

CVR2TR2-1-T02N-PLTGAW SA 200-18424-26 Tissue X 

CVR2TR2-1-T02D-PLTGAW FD 200-18424-27 Tissue X 

CVR2TR2-3-T02N-PLTGAW SA 200-18424-29 Tissue X 

CVR2TR2-1-T03N-PLTFAW SA 200-18424-30 Tissue X 

CVR2TR2-2-T03N-PLTFAW SA 200-18424-31 Tissue X 

CVR2TR2-3-T03N-PLTFAW SA 200-18424-32 Tissue X 

CVR2TR2-1-T04N-PLTSAW SA 200-18424-33 Tissue X 

CVR2TR2-2-T04N-PLTSAW SA 200-18424-34 Tissue X 

CVR2TR2-3-T04N-PLTSAW SA 200-18424-35 Tissue X 

CVR2TR3-1-T02N-PLTGAW SA 200-18424-36 Tissue X 

CVR2TR3-2-T02N-PLTGAW SA 200-18424-37 Tissue X 

RB-05-T01N-PLT RB 200-18424-40 Water X 

CVR3TR2-1-T04N-PLTSAW SA 200-18424-50 Tissue Xm 

EQBLK02 LEB 200-18424-75 Tissue X 
Sample Type:  FD – Field Duplicate  LEB – Laboratory Equipment Blank RB – Rinsate Blank  

SA – Sample    
Xm-Matrix Spike/ Matrix Spike Duplicate  

 Metals –  Molybdenum 
 

This report contains the final results of the data validation conducted for soil and plant tissue 
samples collected in September 2013 for the Questa Tailing-Solar Facility.  The sample results were 
presented in 2 soil data packages and 4 plant tissue data packages.  The data review was conducted 
in accordance with the Quality Assurance Project Plan to Chevron Mining Incorporated Questa 
Mine Sampling (URS, September 2013) and evaluation of laboratory criteria, as applicable. 
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All packages were reviewed for the following parameters: sample receipt, holding time, laboratory 
blanks, matrix quality control, laboratory performance, method quality control, field quality control, 
and reporting limits.  In addition, data package 200-18417-1 was reviewed for initial calibration, 
initial calibration verification, continuing calibration verification, target compound identification, 
transcription errors, and recalculation. 
 

General Overall Assessment: 

      Data are usable without qualification. 
  X    Data are usable with qualification (noted below). 
      Some or all data are unusable for any purpose (detailed below).  

Case Narrative Comments: Any case narrative comments concerning data qualification were 
addressed in the table below. 
 

Review  
Parameter 

Criteria
Met? 

Comments 

Chain of Custody & Sample 
Receipt 

Yes The samples were received by TestAmerica Laboratories in good condition 
and were consistent with the accompanying chain of custody (COC).  The 
cooler temperatures upon receipt were within the recommended 6 degrees 
Celsius (C) temperature criterion.  

Holding Times Yes The samples were analyzed within the required holding times. 

Laboratory Blanks 
 Method Blank 

 Continuing Calibration Blank 

 Laboratory Equipment Blanks 
(EBs) 

EQBLK02 

Yes One method blank per method per analytical batch was reported.  No target 
analytes were detected in any method blanks.   

The laboratory equipment blank results are used to assess contamination 
that may be introduced during the plant tissue homogenization process. The 
total molybdenum result was reported as non-detect in the laboratory 
equipment blank. Further action was not necessary. 

Matrix Quality Control 
 Matrix Spike/ Matrix Spike 

Duplicate  

None 

 Matrix Spike  

CVR3TR2-1-T04N-PLTSAW 
(Molybdenum) 

 Laboratory Duplicate  

CVR3TR2-1-T04N-PLTSAW 
(Molybdenum) 

 

 

 

 

 

No Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MSs and/or MSDs were submitted at a project frequency of 1 per 20 
samples.  With the exceptions listed in Table 1, the MS and/or MSD 
recoveries were within the laboratory acceptance limits. 

When MS and/or MSD issues accounted for less than 35% of the MS 
analyses conducted, applicable data qualification was limited to 
qualification of the parent sample. When >35% of the MS and/or MSD 
results did not meet the laboratory acceptance limits, qualification was 
extended to all associated samples. 

Laboratory Duplicates (LDs) 

The following concentration – dependent criteria were used to evaluate 
laboratory duplicates (LDs): 

 When both the sample and duplicate values are >5x the reporting limit 
(RL), acceptable sampling and analytical precision is indicated by a 
relative percent difference (RPD) between the results of ≤ 35% (soil 
and sediment) or ≤ 50% (plant tissue). 

 Where the result for one or both analytes of the LD pair is <5xRL, 
satisfactory precision is indicated if the absolute difference between the 
LD results is <2xRL (soil and sediment) or <4xRL (plant tissue). 

With the exception listed in Table 2, the LD pairs met the evaluation 
criteria. 

Metals Only 
 Post Digestion Spikes  

CVR3TR2-1-T04N-PLTSAW 

No Post Digestion Spike (PDS) (Metals Only) 

The PDS recoveries were within the acceptance limits.  

Serial Dilution (SD) (Metals Only) 
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Review  
Parameter 

Criteria
Met? 

Comments 

(Molybdenum) 

 Serial Dilution  

CVR3TR2-1-T04N-PLTSAW 
(Molybdenum) 

Only the results that were greater than 50 times their respective MDLs were 
appropriate for comparing to the evaluation criterion. With the exceptions 
listed in Table 3, all percent differences (%Ds) between the original sample 
results and the results obtained from the sample-diluted 1:5 were 10%. 

Field Quality Control 
 Trip Blank 

N/A 

 Field Duplicate 

CVR2TR2-1-T02N-PLTGAW / 

CVR2TR2-1-T02D-PLTGAW 

 Field  Blank 

N/A 

 Rinsate Blank 

RB-03-T01N-PLT (200-18424-1) 

RB-04-T01N-PLT (200-18424-3) 

RB-05-T01N-PLT (200-18424-2) 

RB-06-T01N-PLT (200-18424-4) 

Yes Trip Blank (VOCs Only) 

A trip blank was not submitted for this sampling event as volatile organic 
compounds (VOCs) were not analyzed. Further action was not necessary.  

Field Duplicate (FD) 

The frequency of field duplicates met the quality assurance project plan 
(QAPP) required 1 per 20 samples submitted. 

The following concentration – dependent criteria were used to evaluate 
field duplicates: 

 If both results were >5xRL, then the RPD should be ≤50% (solid and 
sediment) or  ≤30% (aqueous). 

 If both results were ≤5xRL, then the absolute difference between the 
results should agree within ±4xRL   

The field duplicate pairs met the evaluation criteria. 

Field Blank (VOCs Only) 

A field blank was not submitted for this sampling event as VOCs were not 
analyzed.  Further action was not necessary. 

Rinsate Blank 

The frequency of rinsate blank samples met the QAPP required 1 per 20 
samples submitted.  Four rinsate blanks were collected and analyzed for the 
plant tissue samples collected for this sampling event. 

Target analytes were not reported as detected in the rinsate blank samples. 

For aqueous blanks applied to soil/sediment samples, qualification is 
assigned based on comparison of the sample result to the equivalent 
concentration in the blank. The equivalent concentration is determined by 
assuming that all of the analyte present in the blank aliquot analyzed is 
present in the soil sample aliquot analyzed.  Please note that the blank 
analysis may not involve the same weights, volumes, or dilution factors as 
the associated samples, and these factors were taken into consideration. 

Reporting limits met? Yes No results were reported as non-detect with elevated reporting limits. 

Package Completeness Yes The results are usable as qualified for the project objective. The data are 
100% complete. 

Laboratory Performance Review 280-18417-1 

Initial Calibration   Yes The initial calibrations met method criteria.  Further action was not 
necessary.    

Initial Calibration 
Verification/Continuing 
Calibration Verification 

Yes Initial and continuing calibration verification (ICV/CCV) recoveries were 
within acceptance range. 

Laboratory Performance 
 Laboratory Control Sample  

 

Yes One laboratory control sample (LCS) per method per analytical batch was 
prepared and analyzed. All of the LCS recoveries were within the 
laboratory determined acceptance limits. These results are indicative of an 
acceptable level of accuracy with respect to the analytical method. 

Target Compound 
Identification 

Yes The analytes reported as identified met method criteria.  Further action was 
not necessary. 

Transcription Errors Yes Transcription errors were not found in this data package. Data qualification 
was not necessary. 
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Review  
Parameter 

Criteria
Met? 

Comments 

Recalculation Yes Calculation or sample quantitation errors were not found in this data 
package. Data qualification was not necessary. 

> - Greater Than       ≤ - Less Than or Equal to    
°C – Degrees Celsius       ± - Plus or Minus     
% - Percent       %D – Percent Difference   
%Rs – Percent Recoveries      COC – Chain of Custody    
CCV – Continuing Calibration Verification     FD – Field Duplicate     
ICV – Initial Calibration Verification     LCS – Laboratory Control Sample   
LD – Laboratory Duplicate      MDL – Method Detection Limit    
MS – Matrix Spike       MSD – Matrix Spike Duplicate 
PDS – Post Digestion Spike      QAPP – Quality Assurance Project Plan   
RL – Reporting Limit       RPDs – Relative Percent Difference   
SD – Serial Dilution       VOCs – Volatile Organic Compounds 
 
 

Table 1: MS Recovery Outliers and  
Resultant Data Qualification

Associated Sample Analyte %R 
(Limits) 

Qualification 

CVR3TR2-1-T04N-PLTSAW Molybdenum 123.5 
(80-120) 

As the potential bias was considered to be high the 
detected molybdenum result for sample CVR3TR3-3-
T01N-SOL was qualified as estimated (J MS-L). 

> - Greater Than   % - Percent   %R – Percent Recovery    
J – Estimated   L – Low Bias   MS – Matrix Spike 
Bold indicates a recovery outside of acceptance limits 
 
 

Table 2: Laboratory Duplicate Outliers and  
Resultant Data Qualification 

Laboratory Duplicate Analyte Parent 
Result 

(mg/kg) 

LD 
Result 

(mg/kg) 

Criteria 
not Met 

Data Qualification 

CVR3TR2-1-T04N-PLTSAW Molybdenum 8.5 14.8 RPD 
≤ 35% 

As the RPD between the laboratory 
duplicate pair results exceeded 2x 
the RL, the associated 
molybdenum result for sample  
CVR3TR1-1-T01N-SOL  was 
qualified as estimated (J D-I). 

>- Greater Than   % - Percent   D –Duplicate     
I - Indeterminate    J - Estimated   mg/Kg – Milligrams per Kilogram  
RL – Reporting Limit   RPD – Relative Percent Difference 
 
 
 

Table 3: Serial Dilution Outliers and  
Resultant Data Qualification 

Associated Sample Analyte Parent 
Sample 
Result 

(mg/Kg) 

Serial 
Dilution 
Result 

(mg/Kg) 

%D 
(Limits) 

Qualification 

CVR3TR2-1-T04N-PLTSAW Molybdenum 4.6 5.69 25 
(±10) 

The associated sample results were 
qualified as estimated (J SD-L).  
The bias is considered to be low as 
the native sample concentration is 
less than the diluted result. 

%D – Percent Difference  J – Estimated    L – Low Bias   
mg/Kg – Milligrams per Kilogram SD – Serial Dilution  
Bold indicates a %D outside of acceptance limits 
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Chevron 
Questa Tailing-Solar Facility 

Data Review Summary 
 

Sample Delivery Group: 200-18424-3 
Sampling Date:  September 9-11, 2013 
Data Reviewer: Joseph Capotrio   Date Completed:  October 26, 2013 
Peer Reviewer: Sheri Fling    Date Completed:  October 30, 2013 
 

The table below summarizes the data package and sample identifications discussed in this data 
review. 

 

Sample Type Lab Identification Matrix 

Analyses 

Field Identification 

M
et

al
s 

(6
01

0C
) 

CVR2TR3-3-T02N-PLTGAW SA 200-18424-38 Tissue X 

CVR3TR1-1-T04N-PLTSAW SA 200-18424-41 Tissue X 

CVR3TR1-2-T04N-PLTSAW SA 200-18424-42 Tissue X 

CVR3TR1-3-T04N-PLTSAW SA 200-18424-43 Tissue X 

CVR3TR2-1-T02N-PLTGAW SA 200-18424-44 Tissue X 

CVR3TR2-2-T02N-PLTGAW SA 200-18424-45 Tissue X 

CVR3TR2-3-T02N-PLTGAW SA 200-18424-46 Tissue X 

CVR3TR2-1-T03N-PLTFAW SA 200-18424-47 Tissue X 

CVR3TR2-2-T03N-PLTFAW SA 200-18424-48 Tissue X 

CVR3TR2-3-T03N-PLTFAW SA 200-18424-49 Tissue X 

CVR3TR2-3-T04N-PLTSAW SA 200-18424-51 Tissue X 

CVR3TR2-3-T04D-PLTSAW FD 200-18424-52 Tissue X 

CVR3TR3-1-T02N-PLTGAW SA 200-18424-53 Tissue X 

CVR3TR3-2-T02N-PLTGAW SA 200-18424-54 Tissue X 

CVR3TR3-3-T02N-PLTGAW SA 200-18424-55 Tissue X 

CVR3TR3-1-T03N-PLTFAW SA 200-18424-56 Tissue X 

CVR3TR3-2-T03N-PLTFAW SA 200-18424-57 Tissue X 

CVR3TR3-3-T03N-PLTFAW SA 200-18424-58 Tissue X 

RB-04-T01N-PLT RB 200-18424-62 Water X 

CVR2TR3-3-T03N-PLTFAW SA 200-18424-67 Tissue Xm 

EQBLK03 LEB 200-18424-76 Tissue X 
Sample Type:  FD – Field Duplicate  LEB – Laboratory Equipment Blank RB – Rinsate Blank  

SA – Sample    
Xm-Matrix Spike/ Matrix Spike Duplicate  

 Metals –  Molybdenum 
 

This report contains the final results of the data validation conducted for soil and plant tissue 
samples collected in September 2013 for the Questa Tailing-Solar Facility.  The sample results were 
presented in 2 soil data packages and 4 plant tissue data packages.  The data review was conducted 
in accordance with the Quality Assurance Project Plan to Chevron Mining Incorporated Questa 
Mine Sampling (URS, September 2013) and evaluation of laboratory criteria, as applicable. 
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All packages were reviewed for the following parameters: sample receipt, holding time, laboratory 
blanks, matrix quality control, laboratory performance, method quality control, field quality control, 
and reporting limits.  In addition, data package 200-18417-1 was reviewed for initial calibration, 
initial calibration verification, continuing calibration verification, target compound identification, 
transcription errors, and recalculation. 
 

General Overall Assessment: 

      Data are usable without qualification. 
  X    Data are usable with qualification (noted below). 
      Some or all data are unusable for any purpose (detailed below).  
 

Case Narrative Comments: Any case narrative comments concerning data qualification were 
addressed in the table below. 
 

Review  
Parameter 

Criteria
Met? 

Comments 

Chain of Custody & Sample 
Receipt 

Yes The samples were received by TestAmerica Laboratories in good condition 
and were consistent with the accompanying chain of custody (COC).  The 
cooler temperatures upon receipt were within the recommended 6 degrees 
Celsius (C) temperature criterion.  

Holding Times Yes The samples were analyzed within the required holding times. 

Laboratory Blanks 
 Method Blank 

 Continuing Calibration Blank 

 Laboratory Equipment Blanks 
(EBs) 

EQBLK03 

Yes One method blank per method per analytical batch was reported.  No target 
analytes were detected in any method blanks.   

The laboratory equipment blank results are used to assess contamination 
that may be introduced during the plant tissue homogenization process. The 
total molybdenum result was reported as non-detect in the laboratory 
equipment blank. Further action was not necessary. 

Matrix Quality Control 
 Matrix Spike/ Matrix Spike 

Duplicate  

None 

 Matrix Spike  

CVR2TR3-3-T03N-PLTFAW 
(Molybdenum) 

 Laboratory Duplicate  

CVR2TR3-3-T03N-PLTFAW 
(Molybdenum) 

 

 

 

 

 

No Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MSs and/or MSDs were submitted at a project frequency of 1 per 20 
samples.  With the exceptions listed in Table 1, the MS and/or MSD 
recoveries were within the laboratory acceptance limits. 

When MS and/or MSD issues accounted for less than 35% of the MS 
analyses conducted, applicable data qualification was limited to 
qualification of the parent sample. When >35% of the MS and/or MSD 
results did not meet the laboratory acceptance limits, qualification was 
extended to all associated samples. 

Laboratory Duplicates (LDs) 

The following concentration – dependent criteria were used to evaluate 
laboratory duplicates (LDs): 

 When both the sample and duplicate values are >5x the reporting limit 
(RL), acceptable sampling and analytical precision is indicated by a 
relative percent difference (RPD) between the results of ≤ 35% (soil 
and sediment) or ≤ 50% (plant tissue). 

 Where the result for one or both analytes of the LD pair is <5xRL, 
satisfactory precision is indicated if the absolute difference between the 
LD results is <2xRL (soil and sediment) or <4xRL (plant tissue). 

The LD pairs met the evaluation criteria. 

Metals Only 
 Post Digestion Spikes  

CVR2TR3-3-T03N-PLTFAW 

No Post Digestion Spike (PDS) (Metals Only) 

The PDS recoveries were within the acceptance limits.  
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Review  
Parameter 

Criteria
Met? 

Comments 

(Molybdenum) 

 Serial Dilution  

CVR2TR3-3-T03N-PLTFAW 
(Molybdenum) 

Serial Dilution (SD) (Metals Only) 

Only the results that were greater than 50 times their respective MDLs were 
appropriate for comparing to the evaluation criterion. The percent 
differences (%Ds) between the original sample results and the results 
obtained from the sample-diluted 1:5 were 10%. 

Field Quality Control 
 Trip Blank 

N/A 

 Field Duplicate 

CVR3TR2-3-T04N-PLTSAW / 

CVR3TR2-3-T04D-PLTSAW 

 Field  Blank 

N/A 

 Rinsate Blank 

RB-03-T01N-PLT (200-18424-1) 

RB-04-T01N-PLT (200-18424-3) 

RB-05-T01N-PLT (200-18424-2) 

RB-06-T01N-PLT (200-18424-4) 

No Trip Blank (VOCs Only) 

A trip blank was not submitted for this sampling event as volatile organic 
compounds (VOCs) were not analyzed. Further action was not necessary.  

Field Duplicate (FD) 

The frequency of field duplicates met the quality assurance project plan 
(QAPP) required 1 per 20 samples submitted. 

The following concentration – dependent criteria were used to evaluate 
field duplicates: 

 If both results were >5xRL, then the RPD should be ≤50% (solid and 
sediment) or  ≤30% (aqueous). 

 If both results were ≤5xRL, then the absolute difference between the 
results should agree within ±4xRL   

With the exceptions listed in Table 2, the field duplicate pairs met the 
evaluation criteria. 

Field Blank (VOCs Only) 

A field blank was not submitted for this sampling event as VOCs were not 
analyzed.  Further action was not necessary. 

Rinsate Blank 

The frequency of rinsate blank samples met the QAPP required 1 per 20 
samples submitted.  Four rinsate blanks were collected and analyzed for the 
plant tissue samples collected for this sampling event. 

Target analytes were not reported as detected in the rinsate blank samples. 

For aqueous blanks applied to soil/sediment samples, qualification is 
assigned based on comparison of the sample result to the equivalent 
concentration in the blank. The equivalent concentration is determined by 
assuming that all of the analyte present in the blank aliquot analyzed is 
present in the soil sample aliquot analyzed.  Please note that the blank 
analysis may not involve the same weights, volumes, or dilution factors as 
the associated samples, and these factors were taken into consideration. 

Reporting limits met? Yes No results were reported as non-detect with elevated reporting limits. 

Package Completeness Yes The results are usable as qualified for the project objective. The data are 
100% complete. 

Laboratory Performance Review 280-18417-1 

Initial Calibration   Yes The initial calibrations met method criteria.  Further action was not 
necessary.    

Initial Calibration 
Verification/Continuing 
Calibration Verification 

Yes Initial and continuing calibration verification (ICV/CCV) recoveries were 
within acceptance range. 

Laboratory Performance 
 Laboratory Control Sample  

 

Yes One laboratory control sample (LCS) per method per analytical batch was 
prepared and analyzed. All of the LCS recoveries were within the 
laboratory determined acceptance limits. These results are indicative of an 
acceptable level of accuracy with respect to the analytical method. 

Target Compound 
Identification 

Yes The analytes reported as identified met method criteria.  Further action was 
not necessary. 
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Review  
Parameter 

Criteria
Met? 

Comments 

Transcription Errors Yes Transcription errors were not found in this data package. Data qualification 
was not necessary. 

Recalculation Yes Calculation or sample quantitation errors were not found in this data 
package. Data qualification was not necessary. 

> - Greater Than       ≤ - Less Than or Equal to    
°C – Degrees Celsius       ± - Plus or Minus     
% - Percent       %D – Percent Difference   
%Rs – Percent Recoveries      COC – Chain of Custody    
CCV – Continuing Calibration Verification     FD – Field Duplicate     
ICV – Initial Calibration Verification     LCS – Laboratory Control Sample   
LD – Laboratory Duplicate      MDL – Method Detection Limit    
MS – Matrix Spike       MSD – Matrix Spike Duplicate 
PDS – Post Digestion Spike      QAPP – Quality Assurance Project Plan   
RL – Reporting Limit       RPDs – Relative Percent Difference   
SD – Serial Dilution       VOCs – Volatile Organic Compounds 
 
 
 
 
 

Table 1: Post-Digestion Spike Outliers and  
Resultant Data Qualification 

Associated Samples Analyte %R 

(Limits) 

Qualification 

CVR2TR3-3-T03N-PLTFAW Molybdenum 123.0 
(80-120) 

As the potential bias was considered to be 
high, the associated results were qualified 
as estimated (J PDS-H). 

%R – Percent Recovery  J – Estimated   L – Low Bias     
PDS – Post Digestion Spike. 
Bold indicates a recovery or RPD outside of acceptance limits

 
 
 
 
 

Table 2: Field Duplicate Outliers and  
Resultant Data Qualification 

Field Duplicate Analyte Parent 
Result 

(mg/kg) 

FD 
Result 

(mg/kg) 

Criteria 
not Met 

Data Qualification 

CVR3TR2-3-T04N-PLTSAW/ 
CVR3TR2-3-T04D-PLTSAW 

Molybdenum 9.8 20.0 RPD 
≤ 50% 
(68%) 

As the RPD between the field 
duplicate pair results exceeded 
50%, the associated molybdenum 
result for samples CVR3TR2-3-
T04N-PLTSAW and CVR3TR2-3-
T04D-PLTSAW was qualified as 
estimated (J FD-I). As >35% of the 
field duplicated did not meet the 
criteria, qualification was extended 
to all tissue molybdenum results. 

>- Greater Than   % - Percent   D –Duplicate     
I - Indeterminate    J - Estimated   mg/Kg – Milligrams per Kilogram  
RL – Reporting Limit   RPD – Relative Percent Difference 
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Chevron 
Questa Tailing-Solar Facility 

Data Review Summary 
 

Sample Delivery Group: 200-18424-4 
Sampling Date:  September 9-11, 2013 
Data Reviewer: Joseph Capotrio   Date Completed:  October 26, 2013 
Peer Reviewer: Sheri Fling    Date Completed:  October 30, 2013 
 

The table below summarizes the data package and sample identifications discussed in this data 
review. 

 

Sample 
Type Lab Identification Matrix 

Analyses 

Field Identification 

M
et

al
s 

(6
01

0C
) 

CVR3TR3-1-T04N-PLTSAW SA 200-18424-59 Tissue X 

CVR3TR3-2-T04N-PLTSAW SA 200-18424-60 Tissue X 

CVR3TR3-3-T04N-PLTSAW SA 200-18424-61 Tissue X 

RB-06-T01N-PLT RB 200-18424-63 Water X 

CVR2TR3-1-T03N-PLTFAW SA 200-18424-64 Tissue X 

CVR2TR3-2-T03N-PLTFAW SA 200-18424-65 Tissue X 

CVR2TR3-2-T03D-PLTFAW FD 200-18424-66 Tissue X 

CVR3TR1-1-T02N-PLTGAW SA 200-18424-68 Tissue X 

CVR3TR1-2-T02N-PLTGAW SA 200-18424-69 Tissue X 

CVR3TR1-3-T02N-PLTGAW SA 200-18424-70 Tissue X 

CVR3TR1-1-T03N-PLTFAW SA 200-18424-71 Tissue Xm

CVR3TR1-2-T03N-PLTFAW SA 200-18424-72 Tissue X 

CVR3TR1-3-T03N-PLTFAW SA 200-18424-73 Tissue X 

EQBLK04 LEB 200-18424-77 Tissue X 
Sample Type:  FD – Field Duplicate  LEB – Laboratory Equipment Blank RB – Rinsate Blank  

SA – Sample    
Xm-Matrix Spike/ Matrix Spike Duplicate  

 Metals –  Molybdenum 
 

This report contains the final results of the data validation conducted for soil and plant tissue 
samples collected in September 2013 for the Questa Tailing-Solar Facility.  The sample results were 
presented in 2 soil data packages and 4 plant tissue data packages.  The data review was conducted 
in accordance with the Quality Assurance Project Plan to Chevron Mining Incorporated Questa 
Mine Sampling (URS, September 2013) and evaluation of laboratory criteria, as applicable. 
 

All packages were reviewed for the following parameters: sample receipt, holding time, laboratory 
blanks, matrix quality control, laboratory performance, method quality control, field quality control, 
and reporting limits.  In addition, data package 200-18417-1 was reviewed for initial calibration, 
initial calibration verification, continuing calibration verification, target compound identification, 
transcription errors, and recalculation. 
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General Overall Assessment: 

      Data are usable without qualification. 
  X    Data are usable with qualification (noted below). 
      Some or all data are unusable for any purpose (detailed below).  

Case Narrative Comments: Any case narrative comments concerning data qualification were 
addressed in the table below. 
 

Review  

Parameter 

Criteria

Met? 

Comments 

Chain of Custody & Sample 
Receipt 

Yes The samples were received by TestAmerica Laboratories in good condition 
and were consistent with the accompanying chain of custody (COC).  The 
cooler temperatures upon receipt were within the recommended 6 degrees 
Celsius (C) temperature criterion.  

Holding Times Yes The samples were analyzed within the required holding times. 

Laboratory Blanks 
 Method Blank 

 Continuing Calibration Blank 

 Laboratory Equipment Blanks 
(EBs) 

 EQBLK04 

Yes One method blank per method per analytical batch was reported.  No target 
analytes were detected in any method blanks.   

The laboratory equipment blank results are used to assess contamination 
that may be introduced during the plant tissue homogenization process. The 
total molybdenum result was reported as non-detect in the laboratory 
equipment blank. Further action was not necessary. 

Matrix Quality Control 
 Matrix Spike/ Matrix Spike 

Duplicate  

None 

 Matrix Spike  

CVR3TR1-1-T03N-PLTFAW 
(Molybdenum) 
RB-06-T01N-PLT (Molybdenum) 

 Laboratory Duplicate  

RB-06-T01N-PLT (Molybdenum) 

 

Yes Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MSs and/or MSDs were submitted at a project frequency of 1 per 20 
samples.  The MS and/or MSD recoveries were within the laboratory 
acceptance limits. 

When MS and/or MSD issues accounted for less than 35% of the MS 
analyses conducted, applicable data qualification was limited to 
qualification of the parent sample. When >35% of the MS and/or MSD 
results did not meet the laboratory acceptance limits, qualification was 
extended to all associated samples. 

Laboratory Duplicates (LDs) 

The following concentration – dependent criteria were used to evaluate 
laboratory duplicates (LDs): 

 When both the sample and duplicate values are >5x the reporting limit 
(RL), acceptable sampling and analytical precision is indicated by a 
relative percent difference (RPD) between the results of ≤ 35% (soil 
and sediment) or ≤ 50% (plant tissue). 

 Where the result for one or both analytes of the LD pair is <5xRL, 
satisfactory precision is indicated if the absolute difference between the 
LD results is <2xRL (soil and sediment) or <4xRL (plant tissue). 

The LD pairs met the evaluation criteria. 

Metals Only 
 Post Digestion Spikes  

CVR3TR1-1-T03N-PLTFAW 
(Molybdenum) 
RB-06-T01N-PLT (Molybdenum) 

 Serial Dilution  

CVR3TR1-1-T03N-PLTFAW 
(Molybdenum) 
RB-06-T01N-PLT (Molybdenum) 

Yes Post Digestion Spike (PDS) (Metals Only) 

The PDS recoveries were within the acceptance limits.  

Serial Dilution (SD) (Metals Only) 

Only the results that were greater than 50 times their respective MDLs were 
appropriate for comparing to the evaluation criterion. The percent 
differences (%Ds) between the original sample results and the results 
obtained from the sample-diluted 1:5 were 10%. 
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Review  

Parameter 

Criteria

Met? 

Comments 

Field Quality Control 
 Trip Blank 

N/A 

 Field Duplicate 

CVR2TR3-2-T03D-PLTFAW / 

CVR2TR3-2-T03D-PLTFAW 

 Field  Blank 

N/A 

 Rinsate Blank 

RB-03-T01N-PLT (200-18424-1) 

RB-04-T01N-PLT (200-18424-3) 

RB-05-T01N-PLT (200-18424-2) 

RB-06-T01N-PLT (200-18424-4) 

Yes Trip Blank (VOCs Only) 

A trip blank was not submitted for this sampling event as volatile organic 
compounds (VOCs) were not analyzed. Further action was not necessary.  

Field Duplicate (FD) 

The frequency of field duplicates met the quality assurance project plan 
(QAPP) required 1 per 20 samples submitted. 

The following concentration – dependent criteria were used to evaluate 
field duplicates: 

 If both results were >5xRL, then the RPD should be ≤50% (solid and 
sediment) or ≤30% (aqueous). 

 If both results were ≤5xRL, then the absolute difference between the 
results should agree within ±4xRL   

With the exceptions listed in Table 1, the field duplicate pairs met the 
evaluation criteria. 

Field Blank (VOCs Only) 

A field blank was not submitted for this sampling event as VOCs were not 
analyzed.  Further action was not necessary. 

Rinsate Blank 

The frequency of rinsate blank samples met the QAPP required 1 per 20 
samples submitted.  Four rinsate blanks were collected and analyzed for the 
plant tissue samples collected for this sampling event. 

Target analytes were not reported as detected in the rinsate blank samples. 

For aqueous blanks applied to soil/sediment samples, qualification is 
assigned based on comparison of the sample result to the equivalent 
concentration in the blank. The equivalent concentration is determined by 
assuming that all of the analyte present in the blank aliquot analyzed is 
present in the soil sample aliquot analyzed.  Please note that the blank 
analysis may not involve the same weights, volumes, or dilution factors as 
the associated samples, and these factors were taken into consideration. 

Reporting limits met? Yes No results were reported as non-detect with elevated reporting limits. 

Package Completeness Yes The results are usable as qualified for the project objective. The data are 
100% complete. 

Laboratory Performance Review 280-18417-1 

Initial Calibration   Yes The initial calibrations met method criteria.  Further action was not 
necessary.    

Initial Calibration 
Verification/Continuing 
Calibration Verification 

Yes Initial and continuing calibration verification (ICV/CCV) recoveries were 
within acceptance range. 

Laboratory Performance 
 Laboratory Control Sample  

 

Yes One laboratory control sample (LCS) per method per analytical batch was 
prepared and analyzed. All of the LCS recoveries were within the 
laboratory determined acceptance limits. These results are indicative of an 
acceptable level of accuracy with respect to the analytical method. 

Target Compound 
Identification 

Yes The analytes reported as identified met method criteria.  Further action was 
not necessary. 

Transcription Errors Yes Transcription errors were not found in this data package. Data qualification 
was not necessary. 

Recalculation Yes Calculation or sample quantitation errors were not found in this data 
package. Data qualification was not necessary. 

> - Greater Than       ≤ - Less Than or Equal to    
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°C – Degrees Celsius       ± - Plus or Minus     
% - Percent       %D – Percent Difference   
%Rs – Percent Recoveries      COC – Chain of Custody    
CCV – Continuing Calibration Verification     FD – Field Duplicate     
ICV – Initial Calibration Verification     LCS – Laboratory Control Sample   
LD – Laboratory Duplicate      MDL – Method Detection Limit    
MS – Matrix Spike       MSD – Matrix Spike Duplicate 
PDS – Post Digestion Spike      QAPP – Quality Assurance Project Plan   
RL – Reporting Limit       RPDs – Relative Percent Difference   
SD – Serial Dilution       VOCs – Volatile Organic Compounds 
 
 
 
 

Table 1: Field Duplicate Outliers and  
Resultant Data Qualification 

Field Duplicate Analyte Parent 
Result 

(mg/kg) 

FD 
Result 

(mg/kg) 

Criteria 
not Met 

Data Qualification 

CVR2TR3-2-T03N-PLTFAW/ 
CVR2TR3-2-T03D-PLTFAW 

Molybdenum 35.8 61.7 RPD 
≤ 50% 
(53%) 

As the RPD between the field 
duplicate pair results exceeded 
50%, the associated molybdenum 
result for samples CVR2TR3-2-
T03N-PLTFAW and CVR2TR3-2-
T03D-PLTFAW was qualified as 
estimated (J FD-I).  As >35% of 
the field duplicated did not meet 
the criteria, qualification was 
extended to all tissue molybdenum 
results. 

>- Greater Than   % - Percent   D –Duplicate     
I - Indeterminate    J - Estimated   mg/Kg – Milligrams per Kilogram  
RL – Reporting Limit   RPD – Relative Percent Difference 
 
 
 
 
 
 
 
 

























































































































































































































































































 Appendix F 

 Laboratory Data Packages (TestAmerica) 

 R:\Projects\22242713_2012_QM_Prog_Suppor\Task_01\7.0_Project_Working_files\August 2013 Soil_Veg Sampling\Field Activities Report\Text\Field Activities Report_Apr_2014.doc    F-1 



 

 

Appendix F – Laboratory Data Packages are provided under separate cover. 
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