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INTRODUCTION 
This report presents the results of the vegetation survey conducted at the proposed International 
Isotopes Fluorine Products, Inc. (IIFP) site located on Section 27, Township 18 South, Range 36 
East, Lea County, New Mexico. Field observations were carried out on October 16, 2010. 
Several data collection methodologies were employed to determine total vegetative cover, 
production of perennial grasses and shrubs, and shrub density at the proposed IIFP site. The 
report summarizes collected data and presents numerical values which can be used to assess 
current vegetation community conditions.  

The majority of plant species and soils present at the proposed IIFP site are typical of Plains-
Mesa Grassland and Desert Grassland Communities (Dick-Peddie 1993). Plains-Mesa Grassland 
and Desert Grassland Communities are characterized by the presence of significant amounts of 
grasses with less than 10% of total cover being forbs and shrubs. Typical grasses for Plains-Mesa 
Grassland and Desert Grassland Communities are Bouteloua species (grama grasses), buffalo 
grass, Galleta grass, Indian ricegrass, Aristida species (three-awn grasses), Sporobolus species 
(drop seed grasses), needle-and-thread grass, and western wheatgrass. Typical shrub species 
present on Plains-Mesa Grassland and Desert Grassland Communities are honey mesquite and 
Echinocereus species (hedgehog cacti).  

Species commonly associated with Desert Grasslands and Plains Mesa Grasslands are present at 
the proposed IIFP site (Appendix B, Species List) due to spatial variations in soil and aspect 
(Dick-Peddie 1993).  

Consultation with the New Mexico Department of Game and Fish and U.S. Fish and Wildlife 
Service indicated that there are currently no threatened or endangered plant species listed for Lea 
County, New Mexico. Additional consultation was sought with the New Mexico Ecological 
Services for potential habitat and known populations of a candidate species (Wright’s Marsh 
Thistle). The nearest location containing known populations of Wright’s Marsh Thistle are in the 
Black River drainage at least 20 miles southwest of Carlsbad, New Mexico and at least 60 miles 
from the proposed IIFP property. Additionally, no potential habitat was found to be present on 
the proposed IIFP site for the Wright’s Marsh Thistle during the vegetation survey.   

METHODOLOGY 
An inventory of vegetative cover, production, and shrub density on the subject property was 
obtained through a series of 100-foot linear transects. Sixteen (16) transects were sited on the 
proposed IIFP property during the 2010 survey (Appendix C). Nine (9) transects were located 
within the proposed facility’s 40-acre controlled area, and seven (7) transects within the 
surrounding owner-controlled area. Transect locations were recorded on the ground through use 
of a GPS unit.  

Cover was estimated by identifying all plant species encountered along each transect and 
counting how many tenths of a foot each species occupied.  Production of palatable grasses was 
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determined through ocular estimation of square test plots accompanied by clipping and weighing 
of all perennial grass species within the test plots. Four plots were located along each of the 
sixteen (16) transects on alternating sides at 25, 50, 75, and 100 feet.  Shrub density was 
estimated by counting the number of each shrub species within a 600 ft2 area along each transect 
(within 3 feet of each side of each transect). 

A detailed description of the survey methodologies may be found in Appendix A.  Copies of all 
field data sheets are on file at the offices of GL Environmental, Inc. in Las Vegas, New Mexico. 

RESULTS 

Cover 
Total vegetative cover (Mean % Cover in Table 1) and relative vegetative cover (Relative Cover) 
are both referred to in this report.  Total vegetative cover represents the percentage of ground 
that has vegetation above it.  The purpose of obtaining total vegetative cover is to distinguish 
living vegetative cover from bare ground or litter. Relative cover is the fraction of total 
vegetative cover that is composed of a certain species or category of plants (e.g. perennial 
grasses). 

A total of seventeen (18) plant species was observed in cover transects during the 2010 survey 
(Table 1).  The total vegetative cover was 45.1%.  Of this, 97.6% of the relative vegetative cover 
consisted of perennial grasses.  Bouteloua gracilis (blue grama) contributed the largest portion of 
relative cover at 27.8%, followed by Scleropogon brevifolius (burrograss) at 4.3%.  B. eriopoda 
(black grama) and Pleuraphis jamesii (James’ Galleta grass) were the next two largest 
contributors. These species represented 2.6% and 2.7% of the relative vegetative cover, 
respectively.  

Two (2) shrub species occurred in the cover transects. Shrubs contributed 1.2% of the relative 
vegetative cover. Prosopis glandulosa (honey mesquite) was the dominant shrub present with 
0.54% total cover. 

Vegetation species present in cover transects consisted of the following forms: five (5) forb 
species, eleven (11) grass species, and two (2) shrub species. Two forb species were not able to 
be identified during the 2010 IIFP Vegetation Survey due to lack of distinguishing floral 
characteristics. Subsequent surveys and reports will attempt to identify these unknown species. A 
cumulative list of species observed during the sampling has been generated and may be found in 
Appendix C. This list will be added to as new species are identified in future annual reports.    

Frequency 
Cover transects are broken into one hundred (100) one (1) foot segments. The frequency values 
are the fraction of the 100 segments in which a species occurred. Total frequencies (Mean % 
Freq) are occurrences of vegetation with ground, liter, and vegetation taken into account. 
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Relative frequencies (Relative Freq) are percent fractions of occurrence within the vegetation 
community.  

The proposed IIFP site is dominated by perennial grasses with 96.8% of the relative frequency. 
Blue grama accounted for 62.6% of the relative frequency value. Black grama was the second 
greatest contributor with 7.3% of the relative frequency. Forbs totaled 2.5% of the relative 
frequency with Croton texensis (Texas croton) at the greatest value of 1.1%. Shrubs accounted 
for the least relative frequency at 1.2%. Shrub frequency was predominantly honey mesquite at 
1.1% of the relative frequency. 
 
Diversity 
The diversity values (Diversity Value (-H)) and relative diversities (Relative Diversity) are 
measures of ecosystem species diversity. The number indicates how many effective species are 
present within the survey area.  The total vegetative diversity value is 1.56, which indicates that 
the proposed IIFP site is dominated by between one and two species: black grama and blue 
grama, the two species that contributed the highest relative diversity values.  By vegetation type, 
the IIFP site is dominated largely by perennial grasses with 88.4% of the relative diversity. 
Shrubs and forbs contribute minor values to the total diversity value at 0.18 and 11.6%, 
respectively, of the relative diversity. These values are typical of Desert Grasslands and Plains 
Mesa Grasslands.   
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Species Mean Relative Mean Relative Diversity Relative
% Cover Cover % Freq Freq Value(-H) Diversity

Forbs
Croton texensis 0.213 0.005 1.250 0.011 0.050 0.032
    Texas Croton
Helianthus ciliaris 0.056 0.001 0.188 0.002 0.011 0.007
    Texas Blueweed
Grindelia nuda 0.031 0.001 0.125 0.001 0.008 0.005
    Curly-Cup Gumweed
IIFP Unknown #1 0.106 0.002 0.563 0.005 0.027 0.017
    
IIFP Unknown #2 0.113 0.002 0.688 0.006 0.031 0.020
    
Forb Totals 0.519 0.011 2.813 0.025 0.126 0.081
Perennial Grasses
Bouteloua curtipendula 1.944 0.043 5.500 0.049 0.148 0.095
    Side-oats grama
Bouteloua eriopoda 2.606 0.058 7.313 0.065 0.178 0.114
    Black grama
Bouteloua gracilis 27.819 0.617 70.188 0.626 0.293 0.188
    Blue grama
Eragrostis trichodes 0.244 0.005 0.813 0.007 0.036 0.023
    Sand lovegrass
Lycurus setosus 0.294 0.007 1.000 0.009 0.042 0.027
    Bristly wolfstail
Muhlenbergia pungens 1.494 0.033 4.188 0.037 0.123 0.079
    Sandhill muhly
Pascopyrum smithii 0.881 0.020 2.813 0.025 0.092 0.059
    Western wheatgrass
Pleuraphis jamesii 2.688 0.060 5.063 0.045 0.140 0.090
    James' galleta 
Scleropogon brevifolius 4.269 0.095 5.563 0.050 0.149 0.096
    Burrograss
Sporobolus cryptandrus 1.288 0.029 4.000 0.036 0.119 0.076
    Sand dropseed
Stipa comata 0.519 0.011 1.563 0.014 0.060 0.038
    Needle and thread grass
Perennial Grass Totals 44.044 0.976 108.000 0.963 1.380 0.884

Herbaceous Totals 44.563 0.988 110.813 0.988 1.506 0.965

Shrubs
Prosopis glandulosa 0.544 0.012 1.250 0.011 0.050 0.032
    Honey mesquite
Echinocereus Sp 0.006 0.000 0.063 0.001 0.004 0.003
    Hedgehog cactus

Shrub Totals 0.550 0.012 1.313 0.012 0.054 0.035

2010 Veg. Cover Totals 45.113 1.000 112.125 1.000 1.560 1.000

Table 1. Cover and Frequency (Sampled 2010)
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Production 
The surveyed production of perennial grasses and shrubs on the proposed IIFP property was 
613.3 pounds per acre at the time of the vegetation survey (Table 2). Perennial grasses accounted 
for 590.7 pounds per acre and shrubs accounted for 22.6 pounds per acre. Production was 
dominated by B. gracilis (blue grama), which accounted for 341.8 lbs/acre or 55.7% of the total 
production.  Please note that while conducting production transects, samplers only clipped or 
estimated growth from the 2010 growing season.  

 

Species Pounds  per Acre
(Dry Weight)

Perennial Grasses
Bouteloua curtipendula 16.69
     Sideoats grama
Bouteloua eriopoda 22.47
     Black grama
Bouteloua gracilis 341.80
     Blue grama
Eragrostis trichodes 5.44
     Sand lovegrass
Lycurus setosus 3.79
     Bristly wolfstail
Muhlenbergia pungens 85.21
     Sandhill muhly
Phleuraphis jamesii 21.20
     James' galleta 
Scleropogon brevifolius 67.83
     Burrograss
Sporobolus cryptandrus 15.69
     Sand dropseed
Stipa comata 10.60
     Needle and thread grass
Grass Sub-Total 590.72
Shrubs
Prosopis glandulosa 1.67
     Honey mesquite
Echinocereus Sp 20.92
     Hedgehog cactus
Shrub Sub-total 22.59
Total Production (lb/ac) 613.31

Table 2.  Production (Sampled 2010)
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Shrub Density  
Total shrub density for the subject property was 140 individuals per acre (Table 3). Three (3) 
shrub species were observed in density transects. Honey mesquite was the most abundant shrub 
with over 130 individuals per acre. Gutierrezia sarathrae (broom snakeweed) and Echinocereus 
sp. (hedgehog cactus) were the second most abundant shrub species with 4-5 individuals per acre 
each.  
 

Shrub Species Individuals
per acre

Gutierrezia sarathrae 4.5
     Broom snakeweed
Echinocereus Sp 4.5
    Hedgehog cactus
Prosopis glandulosa 131.6
     Honey mesquite

Total 140.7

Table 3. Shrub Density (Sampled 2010)

 
 
 
 
SUMMARY 
The plant species identified on the property are typical of Plains-Mesa Grassland and Desert 
Grassland Communities. This community type occurs throughout southeastern New Mexico and 
is not unique to the proposed IIFP site. Consultation with the New Mexico Department of Game 
and Fish and U.S. Fish and Wildlife Service indicated that currently there are no threatened or 
endangered plant species listed for Lea County, New Mexico. 
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Description of Vegetation Sampling Procedures 

Line Intercept 
This method comprises three basic considerations: 
 
1) The sampling unit is a line transect, which is visualized, as having length and vertical 

dimension only; lateral dimension, or width, is not considered. 
2) The direct measurement of the intercept of the plants through which a vertical plane must 

pass. 
3) The random basis of the estimate is obtained through randomization in the location of the 

sampling units. 
 
The setup and data collection involve the following: 
 
Transect locations are determined randomly from a grid system overlay placed over the most 
current map showing areas to be sampled.  A 100-foot tape, subdivided into 1.0-foot intervals, is 
then stretched between two points at the position found on the map.  The sampler moves along 
the line, and for each interval, records the plant species found and the distance it covers along 
that portion of the line intercept.  Measurements of individual plants are read to the nearest inch.  
The sampler considers only those plants or seedlings touched by the line or lying under or over 
it.  For floral canopies below eye level, the distance each species covers along the line at ground 
level will be measured.  For canopies above eye level, the distance covered by the downward 
projection of the foliage will be measured.  Multiple vegetation levels are included for cover 
measurements. 
 
The advantages of this method are that it is objective and relatively accurate (Canfield 1941).  
Bias is reduced since it is based on actual measurements of the plants growing in randomly 
located and clearly defined sampling units.  It is accurate in mixed plant communities and suited 
for measuring low vegetation.  By direct measurement of small samples, it will obtain estimates 
of known reliability concerning the vegetation, its composition and ecological structure. 
 
The measurements which are calculated from the line intercept transect are: 
 
cover  = total intercept length, species A X 100 
                                    total transect length 
 
relative  = total intercept length, species A X 100 
cover   total intercept length, all species 
 
frequency = intervals in which species occur X 100 
                                    total number of transect intervals 
 
relative  =      frequency value, species A   X 100 
frequency  total frequency value, all species 
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Belt Transect (Shrub Density)  
This sampling method is used to typify cross-sectional areas of vegetative plant communities.  
This type of transect, because of its continuity through an area, is used to relate changes in 
vegetation with changes in the environment.  The primary purpose of this transect is to record the 
relative number of trees, perennial shrubs and seedlings of these species in an area.  The size of 
the belt transect is determined by the size, spacing and distribution of the plants. 
 
Density = number of individuals/unit area 
 
The setup and data collection involve the following: 
 
Transect locations are determined randomly from a grid system overlay placed over the most 
current map showing revegetated areas.  A 100-foot tape is then stretched between two points at 
the location on the map.  The sampler moves down one side of the tape and comes back on the 
other counting all shrub and woody species in an area three feet perpendicular to the tape. 
 
This samples an area 6 feet wide by 100 feet long or 600 square feet.  Data is reported as number 
of individuals per acre. 
 
Production 
Measurements of productivity will be made using a double sampling technique. This method is 
used and accepted by the United States Department of Agriculture and the Department of the 
Interior. This technique involves both random ocular estimates of plant biomass and fewer 
numbers of random clipped observations taken from the ocularly estimated points. Yields are 
corrected to oven dried weights before reporting so all figures are reported in pounds of dry 
matter per acre. 
 
Measurements of production for the sampled plant community are predicted from the regression 
of estimated and clipped plots of the corrected yields by the following equation (Cook Bonham 
1977):  
 
 

Y  =  a  +  b  (x), where 
 
 Y = adjusted yield of all plots with X values 
  a = slope-intercept 
  b = regression coefficient 
  x = average ocular estimate weight in regression samples 
 

a  =  y   -  b x              b  =  2

)(
x
yx

∑
∑  

 
2x∑  =  2X∑   -  

n
X 2)(∑  
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)( yx∑   =  )(YX∑   -  )( Y∑
n
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n = number of observations 

 
A coefficient of determination (r-squared) will also be determined for estimated versus clipped 
weights. Values greater than 80% will indicate that no adjustment of estimated weights is 
necessary. 
 

r2  =  
))(( 22 yx

xy

∑∑

∑  

 
 
The setup and data collection involve the following: 
 
Transect locations are determined randomly from a grid system overlay placed over the most 
current map showing areas to be sampled. A 100-foot tape, subdivided into 1.0-foot intervals, is 
then stretched between two points at the position found on the map.  Production quadrat size is a 
0.25 m2. Four points are located along the tape at 25, 50, 75, and 100 feet.  Weights in grams per 
plot are estimated ocularly by species. Clipped plots are estimated ocularly, then clipped and 
weighed by species. 
 
A ratio of one (1) clipped plot to four (4) ocular plots will be used at each sampling site to 
generate all productivity data. Productivity values will be obtained for each species. 
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Sampling Adequacy 
 
Preliminary measurements will be sampled and used as the means and variances representative 
of each plant community. The cover, density and productivity estimates of all herbaceous, shrub 
and tree species are then incorporated into the following formula for the determination of an 
adequate sample size by the following formula (Snedecor Cochran 1967): 
 
 

m  =  2

22

)( DX
st

∗
∗  , where: 

  
 m = the minimum number of observations needed 
  t  = a table value for a given level of confidence (90%) 
 D = the level of accuracy desired for the estimate of the mean (+/- 10%)  
 X = individual observations, and 
  s  = the variance estimated from preliminary vegetation sampling: 
 

s2  =  
1

)( 2
2

−

∑
−∑

n
n
XX

 

 
 
 

mean  =  X  =  
n

XXX n+++ •••21  

 
A minimum of 5 and a maximum of 40 sampling transects and/or productivity clippings will be 
set as the minimum and maximum required for representation of each plant community. In the 
event the required observations exceed the ceiling limit, the information collected from the 40 
samplings of the required task (i.e., sampling transect or productivity clipping) will be used as 
the estimated parameters of that community for that sampling period.  
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Observed Species List 
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List of species observed on the Proposed IIFP Site 

 
Forbs
Scientific Name Common Name
Croton texensis Texas Croton
Helianthus ciliaris Texas Blueweed
Grindelia nuda Curly-Cup Gumweed

Grasses
Scientific Name Common Name
Bouteloua curtipendula Side-oats grama
Bouteloua eriopoda Black grama
Bouteloua gracilis Blue grama
Eragrostis trichodes Sand lovegrass
Lycurus setosus Bristly wolfstail
Muhlenbergia pungens Sandhill muhly
Pascopyrum smithii Western wheatgrass
Pleuraphis jamesii James' galleta 
Scleropogon brevifolius Burrograss
Sporobolus cryptandrus Sand dropseed
Stipa comata Needle and thread grass

Shrubs
Scientific Name Common Name
Prosopis glandulosa Honey mesquite
Echinocereus Sp Hedgehog cactus
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APPENDIX C 
 

Transect Locations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



20 10 Vegetation Survey Report 

8 
§ 

i 
o 
o 
en .... 
N 
II) 
M 

§ 
~ 
o 
o 
II) .... 
N 
II) 
M 

; 
o 
o 
M .... 
N 

~ 

I 
o 
o o .... 
N 
II) 
M 

i 
o o r-.. o 
N 
~ 

i 
o 
o 
~ 
o 
N 
II) 
M 

International Isotopes Fluorine Products 
Ecological Vegetation Survey 

- Section 27 Boundary 

IIFP Facil~y Boundary 

Transect Locations 

GL Environmental, Inc. 

o 

18 

International Isotopes Fluorine Products, Inc. 

N 

A 
500 1,000 

I 

November 22 , 2010 
UTM< NAD 83, Zone 13 

2,000 Feet 
I 

November 29, 2010 


	Letter to IIFP Concerning Veg and T&E Reptiles.doc
	IIFP_2010_veg_report
	IIFP_SandDuneLizard_02Dec2010
	Draft USACE Waters of the US Jurisdictional Determination Letter
	IIFP_US Army Corp Letter
	IIFP_404_map_1
	IIFP_404_map_2
	IIFP_404_map_3
	IIFP_USACE_jd_form_uplands

	IIFP Project Gantt Chart



