ATTACHMENT F-2



Summary of Soil Resources Information
for the Proposed IABR Facility

Luna County, New Mexico
April 2009

Assessment Methods

Based upon the Natural Resources Conservation Service (NRCS) soil survey of Luna County,
New Mexico, a site-specific investigation was conducted to document the nature of the soils at
the proposed IABR site. Between March 5 and 7, 2009, soil observations were made and
sampling was conducted at 10 locations. At the time of the soil investigation, the location of the
IABR facility was not known and soils on all land controlled by Sapphire were investigated. This
consisted of property that has been termed the “eastern” and “western” parcels in this report.
Since that time, the “western” parcels have been selected for the new IABR facility.

Soil was excavated at five locations within the western parcel, and five locations within the
eastern parcels (Figure I). A test pit was excavated at each location to a depth of 12 inches.
A hand-augured borehole was then advanced from 12 inches to 36 inches below surface within
the excavation, except if refusal was encountered at less than 36 inches. At each location, soil
observations were recorded, photographs were taken, and soil samples were collected. At least
three soil samples were collected from each location, corresponding with depths of 0-12, 12-24,
and 24-36 inches, unless specific horizon changes or shallow refusal indicated other sampling
intervals were appropriate.  Soil samples were submitted to A&L Plains Agricultural
Laboratories, Inc. (A&L) for chemical analysis.

Findings

The western parcel of the Sapphire property (site of the proposed IABR) contains two NRCS
soil map units (Figure ). These map units are Stellar silty clay loam (SU), which comprises the
vast majority of the western portion, and a smaller area of the relatively coarse-grained Nickel-
Tres Hermanas complex (NT).

The eastern parcels contain six NRCS soil map units (Figure 1). Most of the eastern parcel is
mapped by NRCS either as the Nickel-Tres Hermanas complex (NT), or as Mohave sandy clay
loam (MU). The bottom of a narrow drainage that runs through the eastern parcel is mapped as
Mimbres and Verhalen soils (MR), a unit that is described by NRCS as being primarily silty clay
loam. Three other map units are depicted by NRCS as isolated areas within the eastern parcel.
These map units are Akela very gravelly loam (AG), the Pintura-Berino (PB) complex which
includes eroded fine sand to loamy sand, and Stellar silty clay loam (SU).

Soil observations made during this study are included in Appendix A and photographs at each
location are presented in Appendix B. The A&L laboratory report is presented in Appendix
C. NRCS reports regarding soils of the Sapphire property are included in Appendix D.
United States Department of Agriculture (USDA) Highly Erodible Land (HEL) determinations
for the property are included in Appendix E.



1.1 Field Observations - Western Parcel (Site of Proposed IABR)

Field investigation of the western parcel conducted during this study included sampling of four
locations across the SU map unit (Sites Bl, B2, B4, and B5, Figure I) and one location in the
smaller NT map unit (Site B6, Figure 1).

The SU map unit was found to be relatively coarse-grained when compared to the NRCS
description. Sandy silt was the primary texture class observed in the SU locations, with
significant gravel layers at locations Bl and B2 near the western end of the western parcel.
Potential soil changes within the SU map unit were indicated by areas dominated by thistle
vegetation, in contrast to the majority of the SU map unit that was covered with bentgrass,
cheatgrass, and minor amounts of yucca (Figure ). No significant topographic changes were
observed within the SU map unit. The observed soil conditions in the smaller NT map unit
were generally consistent with the NRCS description of that unit as a gravelly loam.

1.2 Field Observations - Eastern Parcels

Field investigation of the eastern parcels conducted during this study was designed to sample all
six of the NRCS map units, except the Akela very gravelly loam (AG). AG is mapped only in a
small area along the Mexican border, and is the most coarse-grained map unit on the property,
therefore it was not anticipated that ponds associated with the proposed project would be
constructed in the AG area.

On the eastern parcels, differences in soil materials were observed between each of the five
sampled locations (B8, B9, BI0, Bl2, and BI3, Figure 1), as would be expected based on the
NRCS soil survey showing each location in a separate soil map unit.

1.3 Laboratory Resuits

The soil samples were analyzed by A&L for Sodium Adsorption Ratio (SAR), Electrical
Conductivity (EC), and pH. SAR is used to evaluate the potential for sodium-related dispersion
of clays, which may result in decreased permeability of clay-containing soils. EC is used to
evaluate salt accumulation, and pH is used to determine if soils are acidic or alkaline. Values
obtained for these parameters were within acceptable limits for agricultural use of the property,
and had the following characteristics.

The SAR was moderate to low at most locations, with the exception of relatively-high SAR in all
samples from location B2, in the deepest sample from location B5, and in the surface soil sample
from location B10. The highest SAR value was 13.44 at location B10, which is approaching levels
where sodium-related clay dispersion would be prevalent.

EC values ranged from 0.1 to 2.7 millimhos per centimeter (mmhos/cm). These EC values
indicate that the soils of the property are not saline. Values for pH ranged from 7.8 to 8.8,
which indicates that moderately to strongly alkaline soils are present at all sampled locations,
however none of the samples were extremely alkaline.



1.4 Summary of Soil Resources Findings

Site-specific investigation of the western parcel (location of proposed IABR) indicated that soils
were generally more coarse-grained than the silty clay loam designation given to most of the
western parcel by the NRCS soil survey for Luna County.

In the eastern parcels, greater diversity of soil conditions was observed, which is consistent with
the greater number of map units present in the NRCS soil survey for the area. The following
general characteristics were observed at the five locations excavated in the eastern parcels:

Site B8 — gravelly materials, with increasing clay near the bottom of the excavation.

Site B9 — silty material to the bottom of the excavation, with no gravel below 8 inches.
Site B10 — silty, slightly moist in some subsurface layers. Gravel was only observed near
the bottom of the excavation.

Site BI2 — very dense gravelly silt.

Site B3 — very gravelly material.

YV VYVVV

The gravel encountered at each location in the eastern parcels was angular or subangular,
except at locations BI2 and BI13, where subrounded gravel was encountered. Subsurface
accumulation of carbonates was observed at many locations on the property, which is in
accordance with the alkaline pH of all soil samples from the property. Dikes were observed
within the eastern portion of the property, including one dike in the south-central area shown
on Figure |, dikes around the eastern-most quarter section of the property that includes
locations B12 and B13, and dikes within the small area south of what is indicated on Figure | as
an elevated non-alluvium. These dikes generally were observed to cause the width of the
mapped alluvial unit (MR) to be wider than shown on the NRCS soil survey. All observed
locations had significant amounts of sand and/or gravel in upper 24 inches of soil, except location
B10 excavated at the bottom of a drainage on the eastern portion of the property.

United States Department of Agriculture (USDA) Highly Erodible Land (HEL) determinations
for the property indicates that soil at the proposed IABR site is highly erodible (Appendix E).
According to USDA, the current soil conservation plan based on agricultural use will need to be
revised to accommodate the algal ponds prior to construction of the IABR facility.



FIGURE |
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APPENDIX A

Soil Sampling Field Forms
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APPENDIX B

Soil Sampling Photographs
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (hitp://soils.usda.gov/sgi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http:/soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272

(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 20086). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.



X
3T
~
<
o

o
2]

w6 .S¥ .L0L wl \S¥ .L0L
k=
o
Q
)
m ——
[0] D o
e wo
Sa S
o®
S
5 o
T— (D 9
[e) 2o
w = ]
E -
o
S
7]
35
(&} 3
S
<
s
ko =3
s B
=
0w
<
=
8 g
(=]
< ~
o
3 I8
| =4
=
[=%
=
o o
< 3
2 M0
= ~
%
8
w
g
- ere
y
L
.///
z<
W LY LOL k¥ LY .L0L

31° 48' 38"
31° 47" 10"



‘Juapine aq Aew sauepunod jun dew jo

Bunjiys Jouiw awos ‘ynsal e sy "sdew assay} uo paleldsip Aiebew
punoibxoeq sy woy siayip Algeqoid paziyibip pue pajidwos

a1am saulj J1os 3y} youm uo dew aseq Jayjo Jo ojoydoypo sy
0661 :peydeibojoyd atem sabeuwn jeuse (s)ajeq

8002 ‘6 990 ‘L UOISIBA  :Bje( ealy Asaing
021X\ MBN ‘Ajuno) eun  :ealy Aenung jioS

‘Mmojaq pajsi| (s)ajep UOISIaA au}
10 se ejep payied SOUN-YASN 8y} Wwoy pajessudb st jonpoud siy L

£8AVN NEL 2uoZ WIN  :wa)sAg djeulpioo)d
AoBepsn-soiukaninsjiosgam/-diy I THN ASAING [0S GepA
SOIAIOS UOJBAISSUOD) $80IN0SaY feinjeN  :dejy jo 8oinog

‘sjuswWaINSeaW
dew sjeinooe o} Josys deuw yoes uo ojeds Jeq ay} uo Ajal asesld

'000'7Z: 1 e paddew alem jOV JnoA asudwiod ey} sAanins jlos ay

108ys (.11 x ,§°8) 821 v Uo pajuud 3 001611 :81eos dep

NOILVINIOANI dVIN

speoy [eoo] et
speoy Jofepy

sajnoy SN h

skemyBiH aye)siaul gt
spey b
uopeyModsuel]

sjeue) pue sweans

sueedQ |
seanjesd Jojef
seniD @

sainjead [eanljod
Byo v
ado|g des)g Hoys St

fino T
sainjea aui jeidedg

Byo ¥
jods j1em A
jods Auois Kiep T

jodg Auoyg
ealy jiods
jodsg olpog
diis Jo aplig
sjowjuis

I o & u # <

jodg pepoi3 Ajeianes

e
v
«©

jods Apueg

&
B

jods suifes

doioinQ Yooy

IS)BAA [eluUBIad
JI3JEA\ SNORUE[[RISI
Auenp) Jo auly
dwems Jo ysiepy

Mmoj4 ene

9 < 4 x e 0 » +

liypue

jodg Ajjenei

=

1d [eAeiD

L 3

uoissaidag peso|d

%

jods Ae|9

5

Hd mouog

jnomolg o
sainjea Julod jerdsdg

spun dep log i

sjiog

(10V) 352183U} jo BRIY L
(Iov) 150183y o vALY

aN=9371 dVIN

Hoday 921n0say |I0S Woisn)




Custom Soil Resource Report

Map Unit Legend

Luna County, New Mexico (NM029}

Map Unit Symbol Map Unit Name Acres in AQI Percent of AQI
BA Berino and Mohave soils 5.0 0.3%
NT Nickel-Tres Hermanos complex 78.2 4.8%
SuU Stellar silty clay loam 1,635.1 94.9%
Totals for Area of Interest 1,618.4 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given ares, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
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Custom Soil Resource Report

intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

11



Custom Soil Resource Report

Luna County, New Mexico

BA—Berino and Mohave soils

Map Unit Setting
Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 180 to 210 days

Map Unit Composition
Berino and similar soils: 65 percent
Mohave and similar soils: 30 percent

Description of Berino

Setting
Landform: Valley floors, fan piedmonts
Landform position (two-dimensional): Footslope, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 7e
Ecological site: Sandy (R042XB012NM)

Typical profile
0 to 5 inches: Loamy sand
5 to 40 inches: Sandy clay loam
40 to 60 inches: Loamy sand

Description of Mohave

Setting
Landform: Fan piedmonts, valley floors
Landform position (two-dimensional): Backslope, shoulder, footslope
Landform position (three-dimensional); Side slope
Down-slope shape: Linear
Across-slope shape: Linear

12
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Parent material: Alluvium derived from limestone, sandstone, and shale

Properties and qualities

Slope: 0 to 3 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat). Moderately high (0.20 to
0.60 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 40 percent

Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum: 1.0

Available water capacity: High (about 11.3 inches)

Interpretive groups

Land capability classification (irrigated): 2e
Land capability (nonirrigated): 7c
Ecological site: Sandy (R042XB012NM)

Typical profile

0 to 8 inches: Sandy loam
8 to 60 inches: Clay loam

NT—Nickel-Tres Hermanos complex

Map Unit Setting
Elevation: 4,000 to 5,500 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 170 to 210 days

Map Unit Composition
Nickel and similar soils: 65 percent
Tres hermanos and similar soils: 20 percent

Description of Nickel

Setting

Landform: Fan piedmonts, fan remnants

Landform position (two-dimensional): Footslope, backslope, shouider
Landform position (three-dimensional): Side slope, tread

Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Alluvium derived from limestone, sandstone, and shale

Properties and qualities

Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained

13
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 40 percent

Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)

Sodium adsorption ratio, maximum: 13.0

Available water capacity: Low (about 5.5 inches)

Interpretive groups
Land capability (nonirrigated): 7s
Ecological site: Gravelly (R042XB010NM)

Typical profile
0 to 4 inches: Very gravelly sandy loam
4 to 18 inches: Very gravelly loam
18 to 60 inches: Very gravelly loam

Description of Tres Hermanos

Setting
Landform: Alluvial fans, hillslopes
Landform position (two-dimensional): Shoulder, footslope, backslope
Landform position (three-dimensional): Base slope, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 60 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability (nonirrigated): 7s
Ecological site: Gravelly (R042XB010NM)

Typical profile
0 to 3 inches: Gravelly sandy loam

3 to 36 inches: Gravelly clay loam
36 to 60 inches: Very gravelly sandy clay loam
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SU—Stellar silty clay loam

Map Unit Setting
Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 180 to 210 days

Map Unit Composition
Stellar and similar soils: 100 percent

Description of Stellar

Setting
Landform: Hillslopes, basin floors
Landform position (two-dimensional): Footslope, shoulder, backslope
Landform position (three-dimensional): Side slope, riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Properties and qualities

Slope: 0 to 3 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 40 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)

Sodium adsorption ratio, maximum: 1.0

Available water capacity: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 7s
Ecological site: Clayey (R042XB023NM)

Typical profile
0 to 3 inches: Silty clay loam
3 to 37 inches: Clay
37 to 60 inches: Clay loam
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Physical Properties

Soil Physical Properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Saturated Hydraulic Conductivity (Ksat), Standard
Classes (Western Cooper Ranch)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the
design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the soil
component. A "representative” value indicates the expected value of this attribute for
the component. For this soil property, only the representative value is used.

The numeric Ksat values have been grouped according to standard Ksat class limits.
The classes are:

Very low: 0.00 to 0.01
Low: 0.01 to 0.1

Moderately low: 0.1 to 1.0

16
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Moderately high: 1 to 10
High: 10 to 100

Very high: 100 to 705

17
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Custom Soil Resource Report

Table—Saturated Hydraulic Conductivity (Ksat), Standard Classes
(Western Cooper Ranch)

Saturated Hydraulic Conductivity (Ksat), Standard Classes— Summary by Map Unit - Luna County, New Mexico

Map unit symbol Map unit name Rating (micrometers per second) Acres in ADI Percent of ADI

BA Berino and Mohave soils |28.2300 5.0 0.3%

NT Nickel-Tres Hermanos 28.2300 78.2 4.8%
complex

SuU Stellar silty clay loam 2.8200 1,535.1 94.9%

Totals for Area of Interest 1,618.4 100.0%

Rating Options—Saturated Hydraulic Conductivity (Ksat),
Standard Classes (Western Cooper Ranch)

Units of Measure: micrometers per second
Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options: Surface Layer

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Unified Soil Classification (Surface) (Western Cooper
Ranch)

The Unified soil classification system classifies mineral and organic mineral soils for
engineering purposes on the basis of particle-size characteristics, liquid limit, and
plasticity index. It identifies three major soil divisions: (i) coarse-grained soils having
less than 50 percent, by weight, particles smaller than 0.074 mm in diameter; (ii) fine-
grained soils having 50 percent or more, by weight, particles smaller than 0.074 mm
in diameter; and (iii) highly organic soils that demonstrate certain organic
characteristics. These divisions are further subdivided into a total of 15 basic soil
groups. The major soil divisions and basic soil groups are determined on the basis of
estimated or measured values for grain-size distribution and Atterberg limits. ASTM
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D 2487 shows the criteria chart used for classifying soil in the Unified system and the
15 basic soil groups of the system and the plasticity chart for the Unified system.

The various groupings of this classification correlate in a general way with the
engineering behavior of soils. This correlation provides a useful first step in any field
or laboratory investigation for engineering purposes. It can serve to make some
general interpretations relating to probable performance of the soil for engineering
uses.

For each soil horizon in the database one or more Unified soil classifications may be
listed. One is marked as the representative or most commonly occurring. The
representative classification is shown here for the surface layer of the soil.

21



000'9 000'% 0002 000'} 0

jeod — N

3 00S'L 000°} 005 052 0 S
5]

o sI9N T —— N h
»

2 J89us (L} X ,5°8) 821s ¥ Uo pajuud 41 00v'61:L Bfeds dew N

0089€2 00v9€Z 0009€T
Wl Ly ol WL LY ale
WLV 8 o1E W8E 8V .lE

.
=)
N
»
~
IS
e

W8 St LOL

(youey 18doo) wisisapp) (@oBMNSY UORINYISSE|D |I0S Payiun--dep
Hoday 821nos 0S wojsn)



"JuapiAe aq Aew sauepunog jun dew jo

Buyiys Jouiw awos ‘)nsal e sy ‘sdew asay) uo pakejdsip Aiebew
punoibxoeq ayj woyy siayip Aiqeqoid paziyibip pue pajdwod
a19m saul J1os ay} yoiym uo dew aseq Jayjo Jo ojoydoyuo ay |

9661 :paydeisbojoyd alem sebews jeuse (s)sreq

8002 '6 9901 ‘2 UOISIOA  ‘ele( ealy ASAINg
001X MeN ‘AlUn0) eun  :ealy ASAINg |I0S

"mojaq pajsy| (s)ajep uoision ay) jo
SE Bjep payined SOUN-YASN 8y} woy pajessuab s jonpoud siy)

€8QVN NEL 8UOZ WIN  :WSJSAS ajeulpioo)d
AoBepsnsolurAaninsjiosgamydpy TN ASAINS [10S oA
S0IAIS UOHBAIZSUO)) $80IN0say [einjeN  :dejy Jo 8oinog

‘sjuswisInseaw
dew ajeIno9oe 10} }93Ys dew yors uo 9jeos Jeq ayj uo Aol aseald

‘000°v2:L
1e paddew altem [OV JNoA asudwod yey} skanins jios ay |

Jo8ys (,L1 x ,5'8) 821 ¥ U0 pajuud Ji 00¥'61:1 :2eds dep

NOILVINYOLNI dVIN

spey +
uonepodsues)

sjeue) pue sweang

sueasQ e
sasmead J8jep
semp &

sainjead feanljod
djgejieAe Jou 10 pajel JON

ws-ms [

OSMS .

Ms

WS-dS

08-dS

ds

Ws

WS-0$

oS

Ld

10

(pesodoud) 1-HO

HO

(pesodoud) 11N

a
i
&
2
&4
B
£
a

speoy |ed07] for o) (pasodoud) O

speoy Jofepy (pasodoud) -1
s8noy SN ik (pesodoud) v-1n

shemybiH s)eisisjuf w st N

aN3o31 dVIN

(pesodoud) |-HIW
(pesodoud) O-HIN
(pasodoud) M-HI
(pesodoid) y-HIN
HIN

WO-MO

29MO

MO

N9-dD

09-d9

do

)

Wo-09

29

(pesodoud) 1-10
(pesodoud) 0-10
N1
(pesodoud) ¥-10
(pesodoud) v-10
19

HO

(10V) 15218 jo BRLY

|
.

NN

-

(ilov) 1s2103u] j0 eAUY

poday 20Inosay [I0g wojsn)




Table—Unified Soil Classification (Surface) (Western Cooper

Custom Soil Resource Report

Ranch)
Unified Soil Classification (Surface)-- Summary by Map Unit — Luna County, New Mexico
Map unit symbol Map unit name Rating Acres in ADI Percent of AO!I
BA Berino and Mohave soils SM 5.0 0.3%
NT Nickel-Tres Hermanos GC-GM 78.2 4.8%
complex
SuU Stellar silty clay loam CL 1,5635.1 94.9%
Totals for Area of Interest 1,618.4 100.0%

Rating Options—Unified Soil Classification (Surface) (Western
Cooper Ranch)

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Layer Options: Surface Layer
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Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Land Classifications

This folder contains a collection of tabular reports that present a variety of soil
groupings. The reports (tables) include all selected map units and components for
each map unit. Land classifications are specified land use and management groupings
that are assigned to soil areas because combinations of soil have similar behavior for
specified practices. Most are based on soil properties and other factors that directly
influence the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Taxonomic Classification of the Soils (Western Cooper
Ranch)

The system of soil classification used by the National Cooperative Soil Survey has six
categories (Soil Survey Staff, 1999 and 2003). Beginning with the broadest, these
categories are the order, suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the field or inferred from those
observations or from laboratory measurements. This table shows the classification of
the soils in the survey area. The categories are defined in the following paragraphs.

ORDER. Twelve soil orders are recognized. The differences among orders reflect the
dominant soil-forming processes and the degree of soil formation. Each order is
identified by a word ending in sol. An example is Alfisols.

SUBORDER. Each order is divided into suborders primarily on the basis of properties
that influence soil genesis and are important to plant growth or properties that reflect
the most important variables within the orders. The last syllable in the name of a
suborder indicates the order. An example is Udalfs (Ud, meaning humid, plus alfs,
from Alfisols).

GREAT GROUP. Each suborder is divided into great groups on the basis of close
similarities in kind, arrangement, and degree of development of pedogenic horizons;
soil moisture and temperature regimes; type of saturation; and base status. Each great
group is identified by the name of a suborder and by a prefix that indicates a property
of the soil. An example is Hapludalfs (Hap/, meaning minimal horizonation, plus
udalfs, the suborder of the Alfisols that has a udic moisture regime).

SUBGROUP. Each great group has a typic subgroup. Other subgroups are
intergrades or extragrades. The typic subgroup is the central concept of the great
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group; it is not necessarily the most extensive. Intergrades are transitions to other
orders, suborders, or great groups. Extragrades have some properties that are not
representative of the great group but do not indicate transitions to any other taxonomic
class. Each subgroup is identified by one or more adjectives preceding the name of
the great group. The adjective Typic identifies the subgroup that typifies the great
group. An example is Typic Hapludalfs.

FAMILY. Families are established within a subgroup on the basis of physical and
chemical properties and other characteristics that affect management. Generally, the
properties are those of horizons below plow depth where there is much biological
activity. Among the properties and characteristics considered are particle-size class,
mineralogy class, cation-exchange activity class, soil temperature regime, soil depth,
and reaction class. A family name consists of the name of a subgroup preceded by
terms that indicate soil properties. An example is fine-loamy, mixed, active, mesic
Typic Hapludalfs.

SERIES. The series consists of soils within a family that have horizons similar in color,
texture, structure, reaction, consistence, mineral and chemical composition, and
arrangement in the profile.

References:

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service. (The soils in a given survey
area may have been classified according to earlier editions of this publication.)

Report—Taxonomic Classification of the Soils (Western Cooper
Ranch)

[An asterisk by the soil name indicates a taxadjunct to the series]

Taxonomic Classification of the Soils~ Luna County, New Mexico

Soil name Family or higher taxonomic classification
Berino Fine-loamy, mixed, thermic Typic Haplargids
Mohave Fine-loamy, mixed, thermic Typic Haplargids
Nickel Loamy-skeletal, mixed, thermic Typic Calciorthids
Stellar Fine, mixed, thermic Ustollic Haplargids
Tres Hermanos Fine-loamy, mixed, thermic Typic Haplargids

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil physical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.
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Engineering Properties (Western Cooper Ranch)

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the fraction
of the soil that is less than 2 millimeters in diameter. "Loam," for example, is soil that
is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. If the
content of particles coarser than sand is 15 percent or more, an appropriate modifier
is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of State
Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of the
fraction less than 3 inches in diameter and according to plasticity index, liquid limit,
and organic matter content. Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and OH;
and highly organic soils as PT. Soils exhibiting engineering properties of two groups
can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect roadway
construction and maintenance. In this system, the fraction of a mineral soil that is less
than 3 inches in diameter is classified in one of seven groups from A-1 through A-7
on the basis of particle-size distribution, liquid limit, and plasticity index. Soils in group
A-1 are coarse grained and low in content of fines (silt and clay). At the other extreme,
soils in group A-7 are fine grained. Highly organic soils are classified in group A-8 on
the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified as
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refinement,
the suitability of a soil as subgrade material can be indicated by a group index number.
Group index numbers range from 0 for the best subgrade material to 20 or higher for
the poorest.

Rock fragments larger than 10 inches in diameter and 3 to 10 inches in diameter are
indicated as a percentage of the total soil on a dry-weight basis. The percentages are
estimates determined mainly by converting volume percentage in the field to weight
percentage.

Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests of
soils sampled in the survey area and in nearby areas and on estimates made in the
field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity characteristics
of a soil. The estimates are based on test data from the survey area or from nearby
areas and on field examination.

References:
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American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.

28



6¢

9l I
25 av-5¢ 08-04 56-98 00196 001 8 0 gvrY 10710 wieo; ‘weol Aeis 09-8
NS ‘NS
Ol-dN 0e-02 gz £1-85 00L-0L 0062 i} 0Py ey 0808 weo Apueg 20 srBUOW
NS
9l 0zZ-01 GZ-Gl G/-6G| 00L-G6| 00L-G6 0 0 v-2-v| -0S ‘NS pues Aweon 09-0%
10 ‘NS weoj ‘weoj
GG 6e-02 09-G¢ 08-G9| 00L-G6| 001-G6 0 0| 9v'vv| -08'0S| Apues ‘weo| Aejo Apueg o¥-§
WS
dN 00 Ge-0l G6-0G6| 001-G6| 00L-S6 0 0 ¥-ZV| -MS ‘NS pues Aweon 50 oupeg
s|los
OABUOW pue oulldg—yg
3d 1od 1od u
. sayauy sayouy
00¢ or 0i ¥ 0l-€ 0l< QLHSYY | payiuny
Xopui g sluey
Auonseld | pinbi —gaquinu arals Buissed abejussiog sjuowibes 4 uonesyisse|y [AMXeY Yasn ydog | 1108 puk joquiks jun dew

0oIXOP MaN ‘Aiuno eun- —soruadosd Bupseuibuz

uoday @2inosay [10S wojsn)




0¢

9-/-V 10 ‘08 weoj Aejo Ajjaaelb ‘weo|
GZ-S 05-0€ 0L-Sv 001-9S 00L-09 001-99 -0 0| ‘OV PV "IN'NO Kepo Apues ‘wieo| AejD 09-/¢€
10
0e-S1 09-0% 06-Gv G6-08 00l ool 0 0|9V '92V| ‘HO 'OS|weojAep ‘Aejo Apues ‘Ae|D 1€-¢
0c-0L 0¥-0¢ G6-0L 001-06 ool (00] 0 0 9-v 10 weoj Aepo Ais €-0 lejgis
weoj Aep Ayis Jejlo)IS—nNS
613, wieg; Apues
)1 Ajloaeib Ason wieoy w
r-Z-y 09 Aepo Apues Ajjonest |
015 ocgzi  080L  SkGz 0508 §GGE 510, 0| eiY 09MO| Ao weojAeneid iep  09-9¢ L
613 wieo; Aepp |
$1-01 §6-62 56-6¢ 05y 61-56 08-09 610 0 oY D08, Ajeneib ‘weoj Ajenein g9e-¢ |
v | WSMS
Y ‘nS ,
GdN $202 001 0g-ge G165 08-09 $0 0 iy 08 WS wieo| Apues Aereis) €0 souBLLBY $81}1
2999 weoj Ajjonelb Ajpwanxa
vV MO ‘weo| Apues Ajjonelb
01§ 08-52 0e-§ 0+-01 G5-Gl 09-02 G1-0L 0 ‘el | ‘WD-09| Aien ‘weoj Ajeneld Aiap 0981
v |0S'09 weo| Apues auy
‘b-Z-V | ‘NS-0S Ajjeneib ‘weoj Ajjonelb
0L-§ 0¢e-G2 0102 05-0¢ 0L-0v GL-Sv GL-0L 0 ‘-l-V| ‘W09 Kion ‘weoj Aleaeis 8l
ND
q-1-v ‘o
0L-dN 0¢-0¢ §€-0¢ Sy-0€ §5-0 09-Sv G1-01 0 ‘v-z-¥| -09 ‘09| weo] Apues Ajjoneib Aisp -0 [9XOIN
xa]dwo9o souewIoH
sal]-[o¥oIN—LN
d d d uy
soysul | seyou
g0e {1174 ol v 117 Oi< OLHSYY | Psyiun
xepui g aweu
Aonseld | pinbiq —jaquinu oAsls Buissed obejuasiay syuowbesq uonesjiIsse| 2inIxo} yasn ydeg | j10s pue joquiks yun dew

ooixep maN ‘Quncs eunt -seedold Bupeauibug

uoday adinosay |i0S wojsny



References

American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife Service
FWS/OBS-79/31.

Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18. htip://soils.usda.gov/

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service,
U.S. Department of Agriculture Handbook 436. http://scils.usda.gov/

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service. hiip://soils.usda.gov/

Tiner, RW., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and
Delaware Department of Natural Resources and Environmental Control, Wetlands
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of
Engineers wetlands delineation manual. Waterways Experiment Station Technical
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service.
National forestry manual. htip:/soils.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
National range and pasture handbook. hitp://www.gli.nrcs.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. http://soils.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
2006. Land resource regions and major land resource areas of the United States, the
Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 296.
hittp://soils.usda.gov/

31



Custom Soil Resource Report

United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210.

32



USDA United States
= Department of
Agriculture

Natural
Resources
Conservation
Service

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource
Report for

Luna County,
New Mexico



Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soiis.usda.gov/sqgi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (htip://offices.sc.egov.usda.gov/iocator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272

(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Luna County, New Mexico {(NM029)

Map Unit Symbol Map Unit Name Acres in AOL Percent of ADI

AG Akela very gravelly loam, 0 to 10 53.2 1.3%
percent slopes

BA Berino and Mohave soils 38.4 1.0%

MR Mimbres and Verhalen soils 278.7 7.0%

MU Mohave sandy clay loam, 0 to 3 1,427.1 35.9%
percent slopes

NK Nickel very gravelly sandy loam, 3 to 30.1 0.8%
9 percent slopes

NT Nickel-Tres Hermanos complex 734.7 18.5%

PB Pintura-Berino complex, eroded 606.5 15.3%

SO Sonoita gravelly sandy loam 366.2 9.2%

SuU Stellar silty clay loam 163.4 4.1%

Subtotals for Soil Survey Area 3,698.3 93.1%

Totals for Area of Interest 3,974.2 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
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contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Luna County, New Mexico

AG—Akela very gravelly loam, 0 to 10 percent slopes

Map Unit Setting
Elevation: 4,500 to 5,500 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 170 to 210 days

Map Unit Composition
Akela and similar soils: 95 percent

Description of Akela

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous, metamorphic and sedimentary rock

Properties and qualities
Slope: 0 to 10 percent
Depth to restrictive feature: 4 to 20 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability (nonirrigated): 7s
Ecological site: Malpais (R042XB037NM)

Typical profile
0 to 3 inches: Very gravelly loam
3 to 18 inches: Very gravelly loam
18 to 60 inches: Bedrock

BA—Berino and Mohave soils
Map Unit Setting

Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 8 to 11 inches
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Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 180 to 210 days

Map Unit Composition
Berino and similar soils: 65 percent
Mohave and similar soils: 30 percent

Description of Berino

Setting
Landform: Valley floors, fan piedmonts
Landform position (two-dimensional): Footslope, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Properties and qualities
Siope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): Te
Ecological site: Sandy (R042XB012NM)

Typical profile
0 to 5 inches: Loamy sand
5 to 40 inches: Sandy clay loam
40 to 60 inches: Loamy sand

Description of Mohave

Setting
Landform: Fan piedmonts, valley floors
Landform position (two-dimensional): Backslope, shoulder, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone, sandstone, and shale

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.60 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0

Available water capacity: High (about 11.3 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 7¢
Ecological site: Sandy (R042XB012NM)

Typical profile
0 to 8 inches: Sandy loam
8 to 60 inches: Clay loam

MR—Mimbres and Verhalen soils

Map Unit Setting
Elevation: 3,800 to 6,000 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 55 to 62 degrees F
Frost-free period: 170 to 210 days

Map Unit Composition
Mimbres and similar soils: 50 percent
Verhalen and similar soils: 45 percent

Description of Mimbres

Setting
Landform: Alluvial fans, stream terraces, valley floor remnants
Landform position (three-dimensional): Tread, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium derived from limestone, sandstone, and shale

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 12.0
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Available water capacity: High (about 10.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 7c
Ecological site: Bottomland (R042XB018NM)

Typical profile
0 to 3 inches: Silty clay loam
3 to 42 inches: Silty clay loam
42 to 60 inches: Sandy clay loam

Description of Verhalen

Setting
Landform: Alluvial fans, stream terraces, valley floor remnants
Landform position (three-dimensional): Tread, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium derived from limestone, sandstone, and shale

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum content: 25 percent
Gypsum, maximum content: 5 percent
Maximum salinity: Nonsaline to slightly saline (2.0 to 8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 2.0
Available water capacity: High (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): 2s
Land capability (nonirrigated): 6s
Ecological site: Bottomland (R042XB018NM)

Typical profile
0 to 5 inches: Silty clay loam
5 to 60 inches: Clay

MU—Mohave sandy clay loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 3,800 to 6,000 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 180 to 210 days
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Map Unit Composition
Mohave and similar soils: 100 percent

Description of Mohave

Setting
Landform: Alluvial fans, hillslopes
Landform position (two-dimensional): Backslope, shoulder, footslope
Landform position (three-dimensional): Base slope, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone, sandstone, and shale

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to

0.60 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 7c
Ecological site: Loamy (R042XB014NM)

Typical profile
0 to 8 inches: Sandy clay loam
8 to 60 inches: Clay loam

NK—Nickel very gravelly sandy loam, 3 to 9 percent slopes

Map Unit Setting
Elevation: 4,000 to 6,000 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 170 to 210 days

Map Unit Composition
Nickel and similar soils: 100 percent
Description of Nickel

Setting
Landform: Fan piedmonts, fan remnants
Landform position (two-dimensional): Shoulder, footslope, backslope
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Landform position (three-dimensional): Side slope, tread

Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Alluvium derived from limestone, sandstone, and shale

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 13.0
Available water capacity: Low (about 5.5 inches)

Interpretive groups
Land capability (nonirrigated): 7s
Ecological site: Gravelly (R042XB010NM)

Typical profile
0 to 4 inches: Very gravelly sandy loam
4 to 18 inches: Very gravelly loam
18 to 60 inches: Very gravelly loam

NT—Nickel-Tres Hermanos complex

Map Unit Setting
Elevation: 4,000 to 5,500 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 170 to 210 days

Map Unit Composition
Nickel and similar soils: 65 percent
Tres hermanos and similar soils: 20 percent

Description of Nickel

Setting
Landform: Fan piedmonts, fan remnants
Landform position (two-dimensional): Footslope, backslope, shoulder
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone, sandstone, and shale

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 40 percent

Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)

Sodium adsorption ratio, maximum: 13.0

Available water capacily: Low (about 5.5 inches)

Interpretive groups
Land capability (nonirrigated): 7s
Ecological site: Gravelly (R042XB010NM)

Typical profile
0 to 4 inches: Very gravelly sandy loam
4 to 18 inches: Very gravelly loam
18 to 60 inches: Very gravelly loam

Description of Tres Hermanos

Setting
Landform: Alluvial fans, hillslopes
Landform position (two-dimensional): Shoulder, footslope, backslope
Landform position (three-dimensional): Base slope, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 60 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Moderate (about 6.5 inches)

interpretive groups
Land capability classification (irrigated): 3s
Land capability (nonirrigated): 7s
Ecological site: Gravelly (R042XB010NM)

Typical profile
0 to 3 inches: Gravelly sandy loam
3 to 36 inches: Gravelly clay loam
36 to 60 inches: Very gravelly sandy clay loam
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PB—Pintura-Berino complex, eroded

Map Unit Setting
Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 62 degrees F
Frost-free period: 180 to 210 days

Map Unit Composition
Pintura and similar soils: 50 percent
Berino and similar soils: 40 percent

Description of Pintura

Setting
Landform: Fan piedmonts, valley floors
Landform position (two-dimensional): Backslope, footslope, shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Hummocks of alluvium derived from calcareous sandstone

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00

to 20.00 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Low (about 4.2 inches)

Interpretive groups
Land capability (nonirrigated): 7e
Ecological site: Sandy (R042XB012NM)

Typical profile
0 to 2 inches: Fine sand
2 to 60 inches: Fine sand

Description of Berino

Setting
Landform: Fan piedmonts, valley floors
Landform position (two-dimensional): Footslope, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear

19



Custom Soil Resource Report

Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 7e
Ecological site: Sandy (R042XB012NM)

Typical profile
0 to 5 inches: Loamy sand
5 to 40 inches: Sandy clay loam
40 to 60 inches: Loamy sand

SO—Sonoita gravelly sandy loam

Map Unit Setting
Elevation: 4,200 to 5,700 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 180 to 210 days

Map Unit Composition
Sonoita and similar soils: 100 percent

Description of Sonoita

Setting
Landform: Hillslopes, terraces
Landform position (two-dimensional): Footslope, shoulder, backslope
Landform position (three-dimensional): Side slope, riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 5 percent

Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum: 1.0

Available water capacity: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 7s
Ecological site: Gravelly Loam (R042XB035NM)

Typical profile
0 to 3 inches: Gravelly sandy loam
3 to 60 inches: Sandy loam

SU—Stellar silty clay loam

Map Unit Setting
Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 62 degrees F
Frost-free period: 180 to 210 days

Map Unit Composition
Stellar and similar soils: 100 percent

Description of Stellar

Setting
Landform: Hillslopes, basin floors
Landform position (two-dimensional): Footslope, shoulder, backslope
Landform position (three-dimensional): Side slope, riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
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Available water capacity: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 7s
Ecological site: Clayey (R042XB023NM)

Typical profile
0 fo 3 inches: Silty clay loam
3 to 37 inches: Clay
37 to 60 inches: Clay loam

22



Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Physical Properties

Soil Physical Properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Saturated Hydraulic Conductivity (Ksat), Standard
Classes (Eastern Cooper Ranch)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the
design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the soil
component. A "representative” value indicates the expected value of this attribute for
the component. For this soil property, only the representative value is used.

The numeric Ksat values have been grouped according to standard Ksat class limits.
The classes are:

Very low: 0.00 to 0.01
Low: 0.01 to 0.1

Moderately low: 0.1 to 1.0
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Moderately high: 1 to 10
High: 10 to 100

Very high: 100 to 705
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Table—Saturated Hydraulic Conductivity (Ksat), Standard Classes
(Eastern Cooper Ranch)

Saturated Hydraulic Conductivity (Ksat), Standard Classes— Summary by Map Unit — Luna County, New Mexico

Map unit symbol Map unit name Rating {micrometers per second) Acres in AOH Percent of A}

AG Akela very gravelly loam, |9.1700 53.2 1.3%
0 to 10 percent slopes

BA Berino and Mohave soils {28.2300 38.4 1.0%

MR Mimbres and Verhalen  }2.8200 278.7 7.0%
soils

MU Mohave sandy clay loam, |2.8200 1,427 1 35.9%
0 to 3 percent slopes

NK Nickel very gravelly sandy | 28.2300 30.1 0.8%
loam, 3 to 9 percent
slopes

NT Nickel-Tres Hermanos 28.2300 734.7 18.5%
complex

PB Pintura-Berino complex, |91.7400 606.5 15.3%
eroded

SO Sonoita gravelly sandy  {28.2300 366.2 9.2%
loam

SuU Stellar silty clay loam 2.8200 163.4 4.1%

Subtotals for Soil Survey Area 3,698.3 93.1%

Totals for Area of Interest 3,974.2 100.0%

Rating Options—Saturated Hydraulic Conductivity (Ksat),
Standard Classes (Eastern Cooper Ranch)

Units of Measure: micrometers per second
Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options: Surface Layer

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.
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Unified Soil Classification (Surface) (Eastern Cooper
Ranch)

The Unified soil classification system classifies mineral and organic mineral soils for
engineering purposes on the basis of particle-size characteristics, liquid limit, and
plasticity index. It identifies three major soil divisions: (i) coarse-grained soils having
less than 50 percent, by weight, particles smaller than 0.074 mm in diameter; (ii) fine-
grained soils having 50 percent or more, by weight, particles smaller than 0.074 mm
in diameter; and (iii) highly organic soils that demonstrate certain organic
characteristics. These divisions are further subdivided into a total of 15 basic soil
groups. The major soil divisions and basic soil groups are determined on the basis of
estimated or measured values for grain-size distribution and Atterberg limits. ASTM
D 2487 shows the criteria chart used for classifying soil in the Unified system and the
15 basic soil groups of the system and the plasticity chart for the Unified system.

The various groupings of this classification correlate in a general way with the
engineering behavior of soils. This correlation provides a useful first step in any field
or laboratory investigation for engineering purposes. It can serve to make some
general interpretations relating to probable performance of the soil for engineering
uses.

For each soil horizon in the database one or more Unified soil classifications may be
listed. One is marked as the representative or most commonly occurring. The
representative classification is shown here for the surface layer of the soil.
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Table—Unified Soil Classification (Surface) (Eastern Cooper

Ranch)
Unified Soll Classification (Surface)- Summary by Map Unit — Luna County, New Mexico
Map unit symbol Map unit name Rating Acres in AOI Percent of ADI
AG Akela very gravelly loam, 0to |GM 53.2 1.3%
10 percent slopes
BA Berino and Mohave soils SM 38.4 1.0%
MR Mimbres and Verhalen soils |CL 278.7 7.0%
MU Mohave sandy clay loam, 0to |CL 1,427.1 35.9%
3 percent slopes
NK Nickel very gravelly sandy GC-GM 30.1 0.8%
loam, 3 to 9 percent slopes
NT Nickel-Tres Hermanos GC-GM 734.7 18.5%
complex
PB Pintura-Berino complex, SM 606.5 15.3%
eroded
SO Sonoita gravelly sandy loam | SC-SM 366.2 9.2%
SuU Stellar silty clay loam CL 163.4 4.1%
Subtotals for Soil Survey Area 3,698.3 93.1%
Totals for Area of Interest 3,974.2 100.0%

Rating Options—Unified Soil Classification (Surface) (Eastern
Cooper Ranch)

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

Layer Options: Surface Layer
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Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Land Classifications

This folder contains a collection of tabular reports that present a variety of soil
groupings. The reports (tables) include all selected map units and components for
each map unit. Land classifications are specified land use and management groupings
that are assigned to soil areas because combinations of soil have similar behavior for
specified practices. Most are based on soil properties and other factors that directly
influence the specific use of the soil. Example classifications include ecological site
classification, farmiand classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Taxonomic Classification of the Soils (Eastern Cooper
Ranch)

The system of soil classification used by the National Cooperative Soil Survey has six
categories (Soil Survey Staff, 1999 and 2003). Beginning with the broadest, these
categories are the order, suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the field or inferred from those
observations or from laboratory measurements. This table shows the classification of
the soils in the survey area. The categories are defined in the following paragraphs.

ORDER. Twelve soil orders are recognized. The differences among orders reflect the
dominant soil-forming processes and the degree of soil formation. Each order is
identified by a word ending in sol. An example is Alfisols.

SUBORDER. Each order is divided into suborders primarily on the basis of properties
that influence soil genesis and are important to plant growth or properties that reflect
the most important variables within the orders. The last syllable in the name of a
suborder indicates the order. An example is Udalfs (Ud, meaning humid, plus alfs,
from Alfisols).

GREAT GROUP. Each suborder is divided into great groups on the basis of close
similarities in kind, arrangement, and degree of development of pedogenic horizons;
soil moisture and temperature regimes; type of saturation; and base status. Each great
group is identified by the name of a suborder and by a prefix that indicates a property
of the soil. An example is Hapludalfs (Hap/, meaning minimal horizonation, plus
udalfs, the suborder of the Alfisols that has a udic moisture regime).

SUBGROUP. Each great group has a typic subgroup. Other subgroups are
intergrades or extragrades. The typic subgroup is the central concept of the great
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group; it is not necessarily the most extensive. Intergrades are transitions to other
orders, suborders, or great groups. Extragrades have some properties that are not
representative of the great group but do not indicate transitions to any other taxonomic
class. Each subgroup is identified by one or more adjectives preceding the name of
the great group. The adjective Typic identifies the subgroup that typifies the great
group. An example is Typic Hapludalfs.

FAMILY. Families are established within a subgroup on the basis of physical and
chemical properties and other characteristics that affect management. Generally, the
properties are those of horizons below plow depth where there is much biological
activity. Among the properties and characteristics considered are particle-size class,
mineralogy class, cation-exchange activity class, soil temperature regime, soil depth,
and reaction class. A family name consists of the name of a subgroup preceded by
terms that indicate soil properties. An example is fine-loamy, mixed, active, mesic
Typic Hapludalfs.

SERIES. The series consists of soils within a family that have horizons similar in color,
texture, structure, reaction, consistence, mineral and chemical composition, and
arrangement in the profile.

References:

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service. (The soils in a given survey
area may have been classified according to earlier editions of this publication.)

Report—Taxonomic Classification of the Soils (Eastern Cooper
Ranch)

[An asterisk by the soil name indicates a taxadjunct to the series]

Taxonomic Classification of the Soils~ Luna County, New Mexico

Soil name Family or higher taxonomic classification
Akela Loamy-skeletal, mixed (calcareous), thermic Lithic Torriorthents
Berino Fine-loamy, mixed, thermic Typic Haplargids
Mimbres Fine-silty, mixed, thermic Typic Camborthids
Mohave Fine-loamy, mixed, thermic Typic Haplargids
Nickel Loamy-skeletal, mixed, thermic Typic Calciorthids
Pintura Mixed, thermic Typic Torripsamments
Sonoita Coarse-loamy, mixed, thermic Typic Haplargids
Stellar Fine, mixed, thermic Ustollic Haplargids
Tres Hermanos Fine-loamy, mixed, thermic Typic Haplargids
Verhalen Fine, montmorillonitic, thermic Mollic Torrerts
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Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil physical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Engineering Properties (Eastern Cooper Ranch)

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the fraction
of the soil that is less than 2 millimeters in diameter. "Loam," for example, is soil that
is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. If the
content of particles coarser than sand is 15 percent or more, an appropriate modifier
is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of State
Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of the
fraction less than 3 inches in diameter and according to plasticity index, liquid limit,
and organic matter content. Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC,; silty and clayey soils as ML, CL, OL, MH, CH, and OH,;
and highly organic soils as PT. Soils exhibiting engineering properties of two groups
can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect roadway
construction and maintenance. In this system, the fraction of a mineral soil that is less
than 3 inches in diameter is classified in one of seven groups from A-1 through A-7
on the basis of particle-size distribution, liquid limit, and plasticity index. Soils in group
A-1 are coarse grained and low in content of fines (silt and clay). At the other extreme,
soils in group A-7 are fine grained. Highly organic soils are classified in group A-8 on
the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified as
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refinement,
the suitability of a soil as subgrade material can be indicated by a group index number.
Group index numbers range from 0 for the best subgrade material to 20 or higher for
the poorest.

Rock fragments larger than 10 inches in diameter and 3 to 10 inches in diameter are
indicated as a percentage of the total soil on a dry-weight basis. The percentages are
estimates determined mainly by converting volume percentage in the field to weight
percentage.
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Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests of
soils sampled in the survey area and in nearby areas and on estimates made in the
field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity characteristics
of a soil. The estimates are based on test data from the survey area or from nearby
areas and on field examination.

References:

American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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APPENDIX E

USDA Highly Erodible Land Determinations
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HIGHLY ERODIBLE LAND AND WETLAND Ta2 VEuTuRE OuT
CONSERVATION DETERMINATION Mésa, A2 B5293

b-22-87

3. County

LUNA

NO.
4. Name of USDA Agency of Persan Requesting Determination 5. Farm No. snd Tract No

ASCS 2Lo- TRACTS 1408 243
" SECTION | — HIGHLY CRODIBLE LAND .
- i tat Acens
6. 1s s0i| survey now sveilabla for making a highly orodibie Isnd determinatinn? Yas MNo Fiald NO‘:“) f

X

7. Ara thare highly arcdible soil map units on this feren?

X

: - 2 g 7
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#5501

78 243- 4,24 3
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NA
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10. This Highly Erodible Lend determination was completad in the: Otfice X i Fleid __}

NOTE: Hf you have highly arcditle croptand tislds, you may naod to heve s consarvation plan developed for
locst office of the Soit Conservation Service.

thess fislds. For further information, contact the
®

SECTION {1 — WETLAND

Totat Wettand Acres

t1. Ara there hydric toiis on this farm? Yes No Fi”“? No.{s) .

List fieltd numbers and scres, where appropriate, for the following
EXEMPTED WETLANDS:

12, Wetiands (W}, including abandonag wmtanés, or Farmed Watlands (FW).
Wetlands rmey be fermed under natursl conditions, Farmed Wetlands may
be farmsd and meiatained In the same manner as they wara prior 1o
Decsmbier 23, 1985, as long #s they are not abandoned,

13, Prior Convertad Watlands {PC) - The uso, managemant, drainegs, and alteration
of prior convarted wetlands {FC) sre not subjact to FSA unless the area reverts
to wetlgnd 83 8 result of abandanmoent. You should inform SCS of sny arss to
be used to produce sn sgricuitural cammaordity that has not baon cropped,
managesd, Or masintsined for 5 years or more

14, Artiticial Wetlands {AW) . Artiticial Wetiands includes irrigation induced watlands,
These Wetlands ar8 not subject 1o FSA,

15. Minlmal Effect Wetiands {MW] - Thew watliands are 10 bhe farmed sccording to the
minbmal effect agreament signed st the thne the minimal affect datermination
was made,

NON.EXEMPTED WETLANDS:

16. Converted Wetiands {CW) - In any year that an antlculturs! commaodity is pinnted
on these Converted Waetlands, you witl be ineligible for USOA benefits, if you
believe that the conversion was commanced bofore Dacembiar 23, 1985, or that
the converslion was ceusad by & third party, contact the ASCS office to request &
commaeancead or third party determination.

N.A.
Yo d i and are in compliance
V7. The plannad siterst'nn measuras on wotlands in tields N.A. are considared maintenance
with FSA,
i gintenance and if inststied
18. The planned sfteration mesrurer on watinnds in tialdde ,_@xé' sre not considered 10 be m

will eause the area to become # Converted Watland {CW), Sea itom 16 (o information on CW,

19, This wetliend determination was vomplisted in tha Offioe 1 ; Field i i

20. This determinstion was: Dsliverad I 5 I taitad I f To the Person on Uste: “J_Q]_L&!Eq

NOTE: §f you do not egres with thit deterrmination, you may requast 8 recensideration from the person that sig
recansideration is 8 prersaulsits for any turther sppeal. Thae request for tho reconsideration must be in writing sn
The requeet must be msiled or delivererd within 15 days after this determination is mailed to or otherwiite made svalisble 1o you.
the producer’s cony of this form {nr more infarmation on anpeals procedure.

NOTE: # you intend to convest addhitionst land 1o cropland, or slter sny wrtlansds you must intitate ano ° b
Absndonment is whars tand has not heon ceopped, managed, or maintalned {or 5 years or mors, Y ou should infgrm SCS It you
agricuitural conunodity an sbandgoned wetiands, )

ned this form in Block 22 below. The
o must stata your ressong for tha reguest,
Pieasa 18 reverse side of

thar Farm AD-1026 at the focal office of ASCS,
pisn 1o produce an

7V.Remarks  THERE ARE OTHER NON-CROPLAND FIELDS ON THIS FARM THAT ARE HIGHLY ERODIBLE.

THESE FIELDS ARE CONVERTED TO CROPLAND AND PLANTED TO A COMMODITY CROP, THEY WILL

NEED TO BE INCLUDED IN THIS CONSERVATION PLAN,

IF ANY OF

22, Signature of SCS &)En'ic;{_zommvniemist“”ﬁ N

— {é &'Q\—Qt.._.( K. %AW@L v I

- T 23. Date

3-2-88

Assistance arnd nrogrén‘ of the Soi Consmvation Sarvice waileblia without ragss-f ta rava, ratiginn, color, sax, 8ge, handicen, etc.
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A
Al 1028 UNITED STATES DEPARTMENT OF AGRICUL ™ TRE

{97 36) HIGHLY ER ""ELAND AND WETLAND CONSERVAT.  "“RTIFICATION

The following statements are made in sccoruence with the Privacy Act of 1974 (5 USC §52a). The auwusority Tor requesting the in{om':ation mA e stl_:)-
. Plied on this form is the Food Security Actof 1985, PL. 99-188, and regulstions promugulated under the Act {7CFR Part 12}, '{'he mfarﬂh‘f%‘w"/“’fﬂ
' beused to detzrmine eligibility for program benefits and other financial assiztance administered by USDA agencies. The information may be fursished
to other USDA agencies, IRS, Department of Justice, or other State snd Federal law enforcement agencies, and in response to orders of a eourt magis-
trate or administrative tribunal. Furnishing the Social Security Numbar is voluntary. Furnishing the other requested information is voluntary, howover,
E failure ta turnish the correct, complete infonmation wil result in g determivation of ineligibifity for certain program benefits and other fingncial assixt-
ance administerec by USDA agencies. The provisions of criminal and civit fraud statutes, including 18 USC 288, 287, 371, 641, 1001, 18 USC 714m;
and 31 USC 3723, may be applicable to information provided by the preducer on this form.

PART A - PRODUCER'S INTENTIONS FOR USE OF LAND
L NAME AND ADDRESS OF PRODUCER ] 2. SOCIAL SECURITY NUMBER (or fox 1D number) |3, cROP YEAR

- 2,
— : /757
Sﬁm } éﬂ%(‘tﬁ FARM NUMBER{S) COUNTY{IES] WHERE LOCATED
4

S5
P ‘ Lurnd Ao plave o
Dijni ?rnl‘.“i‘ Tea As /"l(’f '—‘;‘,f‘ D

~
— A .

C—Jmes G.m&?.n 12895 Jém;m/«z

Yesi No

6. During either the crop year entered in item 3 above, or the term of a requested USDA loan, will an agricultural commodity be prod'uccd on
ficlds of the farm(s) that were not used for the production of any agricultural commodity (sce instructions) or not enrolled in an USDA set-aside
or diversion program during any crop year 1981 through 19857 If “yes,” list the farm and ficld numbers, /

7. Will an agriculturd commodity be produced on any land on the farm(s) fisted above that was a wet area but was improved, drained, or modified,

ay converted after Docember 23, 19857 I “yes,” fist the farm and ficld numbers, i//
8. Do you plan to convert any land including wet aress for the production of s sgricultural commodity this year or during the ferm of a requested
USDA loan or other program benefit? If ““yes,” iist the farm and field numbers. /

g, SIGHAT /é%rr PROD / DATE )
by certify that the above information is true 8. y ’ i o
J l /7#,\(/ }7)[??}/

arg correct to the best of my knowled, ief. <
rg est of my knowledge and belief. P gg’h’b %‘Zfﬂh—e,
~  PARTB-REFERRAL TO 5CS

v CHECK

8. Based on county office information, a SCS determination is:
a. Necded prior to the producer’s certification in Par{ C.

b. Meeded before January 1, 1990.
HOTE: If the producer answers "No” to Part A, items 6, 7, and 8, and the sgenty so sgrees, the producer may comgiete the cerfiﬁcatian Vin'f’art Cwithout
& SCS determination. However, beginning January 1, 1990, or 2 years after a soil survey is completed, the producer must be ac}riv&ly appliying an epproved
canservation plan or ail highly erodible fieids. Therefore, 3 SC8 determinstion regarding the existence of any highly erodible fields on the fann{s} listed
above is necessary before January 1, 1990 TN N
11, DATE REFERRED TO SCS FOR DETERMINA- ;dqcmr)ru [3 cw‘%% HCY REPRESENTATIVE DATE
foy

e ) (A D 4 o7

PARTC - USgCEﬂTiFICA’Yi_(EN {Completed by producer}

13. As s condition of cligibility for any USDA loans or ether program benefits, | hereby certify that: .

2 I will not produce an agricultural commodity on highly erodible fields (except fiekds that, in any crop year between 1981 and 1985, were used (o
produce any syricultural commodity or were enrolled in a USDA set-sside or diversion program); and I will not use the proceeds of any FmilA kmg,
insured o1 guaranteed, received affer December 23, 1985, for a purpose that will eontribute to production of an sgricultural commodity on these highly
erodible ficlds, as determined by SUS, unless an approved conservation system has been fully applied.

5. 1 will not produce an agricultural commodity on converted wetlands or use proceeds from any FmHA farm loan, insured or guaz'anteed, rece:év’cf}
after December 23, 1985, for a purpose that will contribute to the conversion of a wetland to produce an agricultural commodity, as determined
by SCS.

2. 1 will not convert wetlands or bring new lands into production for the purpose of producing an agricultural commodity without first Cmtf_uit!mg ail
USDA agencies with whick (1) T have & current contract or loan agreement, insured or guaranteed, or {2) I have a crop insurance contract issued by
or reinsured by the Federal Crop Insurance Corporatinn,

d,  USDA representatives may enter upon my land for the purpose of confhming sny of the above statements.
¥ ) mw

. 2.
ATURE OF P UCE
e
A, R EA AR KD d

En TE

MZ?—W /“:9‘7

N SCSCOPY



US. DEPARTMENT OF AGRICULTURE sCs-CcPAa-027 § 1. NAME AND ADDRESS OF vERSON 2. FARM NO.
SOIL CONSERVATION SERVICE (11-87) SAM TEAGUE 240
CERTIFICATION OF HIGHLY ERODIBLE LAND | goz VewruRE oul . S COUNTY
CONSERVATION PLAN(S) AND SYSTEM(S) MESA AL  BS2o0S5 LunNA
CONSERVATION PLAN APPROVED
4. TRACT NUMBER(S}) 5. FIELD NUMBER(S) 6. ACRES 7. PLAN 8, CONSERVATION| 8, REMARKS
APPROVED} SYSTEM
{Date} APPLIED
{Date}
4o 2,3 e 7 240.8
243 263 214.3
10. REMARKS
11, SIGNATURE OF SCS DISTRICT CONSERVATIONIST 12. DATE -

Rot by K. Koo ' 3-2-98
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2. Date of Reguest

R

SRS SCS-CPAQD6 | 1. Name snd Ac ;of Person

Goil Conservation Service (1 698} -S AM TERGU e 6* 232- 8 -

HIGHLY ERODIBLE LAND AND WETLAND G62 VENTURE OQuT 3. County
CONSERVATION DETERMINATION MESAR, AZ pR5205 L unlA

. Farm No. and Tract No.

Name of USDA Agincy or Parson Reguesting Determination
SAM TEAGUE 260 TRALT 140
SECTION | — HIGHLY ERODIBLE LAND

Yes No Fiotd Nnfs? Tutal Acras

6. f3 357 survey now aveiiable fre making s highly eroditile land determination?

FoORva where highly erodible soll maf uniits on this ferm?

——— e - &
€. Lis? highly erodibie flelds that, secording 1o ASCS records, were used 1o produce E 23 SRSV l’ 2} 4' 5 § 5 3
&N agoicaitirat fry b § 18811985, EE I : .

icuiturel commodity In any crop year during 188 8 EERE R I wl. i8¢ AC, b 71

5. List highly srodibte flalds thet have been or will be converted for the production of
cericutteral commeditiag and, sccurding 1o ABCS records, were not usad for this
refpase baosny crop yoar curtng 1981.1985; and were not enrolled in s USOA

Jset-aside or diversion program,

Non E

T This Highly Erodibte Land determinstion was completed in the: Office Qﬂ Fileid _j

HOTE: If you have highly srodible croptend fields, you may naad to have a conservation ptan developed for these fields. For further information, contact the
focst offics of the Solt Conservation Sorvice, ’

SECTION H - WETLAND

Y re hydrie mE}; on this farm? . Yes No Field No.ls} Total Wetiand Acres

Liet Vield numpars gad ascres, where sappropriate, for the foltowing
EHEMPTED WETLANDS:

12 Wettands (W), incluzling abandoned wetlands, or Farmed Wetlands (FWj,
‘Wetlands may be farmed under natural conditions. Farmed Wetlands sy
20 farmed and msintsined in tha same mannar 35 they wars prior o
Qacember 23, 1985, as long s they are not atvanddonest

T3 Frior Cenverted Wetlends (PC) - The use, management, drainsges, and alterstion
ns ovine envvertad wetisnds {(PCY are nnt subloct to FEA unless the ares reverts -
ioowentiaed es 8 result of sbandonmant, You should inform SCS of BNy 8ro8 1O
Le wese o uadyce an agricultural comunodity that has not been croppad,
cenaget o masintained for B yesrs or snore,

AL g Hutiands (AW) - Artiticial Wetlands inchudes irrigation induced watiands,
Ihege Waetisods s not subject 1o FSA.

aiingt Elgay Wetlandds {MW] - 3 hese wetlands are to be farmed sccording 1o the
sintenal et fect agreemient sigried a1 the tirne the minimal effect determinatinn

ER IR

FANET L ANDS:

T Vlengmeond Yiatlands TLW) - In any year that an agricuitural conunodity is planted
= tieve Uenveried VWetlands, you wili be ineligitts for USDA banefits, 1f you
Delgve that i concarsion was commenced before ecember 23, 1985, or that
U TV ErRiOn v it ryused by a third purty, contact the ASCS office 1o requsest a

party detarmination,

cernremacey oy g

are considared maintenance and are in compliance

are not considared to be rmaintenance and i jasislion

PHThe planned alieration measures on watiands in {ielgs
win ceuts e 8raa to bocome 2 Converted Wetland [UWE Seo item 16 for informstion on OW.

R This wotlend detennination was comploted in the Gilwe M Figted { ;

20 T determination was: Deliverad I_& KMatted E To the Person on Date __
o . . P i i fove, L4
NETED H you do not sgres with this determingtion, you may request 8 recnosiderstion from the person 1hat signed this fore in Block 27 b{& Dv’; Th‘ .
fuinnsigeration iv 8 prereuuisite for sny further appenl The renuest for the reconsiderstion must be in wei frig and oust s1ate your reasons {or the (?;‘ugf‘
i regusst must be mailed or delivered within 15 davs after this determination is maifed 16 or stherwise mads svalishie to you, Pleass ses reverse sides o

e evaslarar’s copy of this form far mory information on sppeals procedure

i . ‘e
Hyou intang to convert additional lansg 1o ceopiandg, or aitar any wetlands you must Inltiste snother Form AD 1026 a8 tha Ince! oftice of ASCH
e s wher g fand has not hean sropped, amnaged, or nsintalnet tor & years gr mare. You should inform SC8 i you plen o produce an

tursl comrunadiiy on ahandanrad evatinrds,

stict Cosssrvationisy

sture of §C

.. : @ K-AMQM~ e e e e e

& ceeecd prgheesvs of the Bnd Toces vation Servion seadable withagt ranecd G oy
i 4

Sorniar

et o e e £ S o e e 58t 59 Date

e ' 2-22-88

Leatigion, volur, sox, age, handican, etc.

TSR G b e PN M i e 9t & e e, [ret—
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ADL-1076 ‘ UNITED STATES DEPARTMENT OF AGRICUL ~ IRE

{87-88) HIGHLY Ef BLE LAND ANDWETLAND CONSERVAT CERTIFICATION

=

Lpa il fae)

The foffeaing eataronts are mmacs in secortanee with tw Privacy Act of 1874 (5 UST 552a). The sutherity for roguesting the information to be swe
pliod on ihin faem b the faod Secarity Act of 1885, P.L. 58185, snd repulations promugalated under the Act (FCFR Part 12} The information .W/Er
be used to determine eiigibility for program benelits and other linancial assistance administered by USDA agencies. The information may be fur "’Sh{Pd
2 other USDA agencies, IRS, Department of Justice, or other State and Federal law enforcement agencies, and in response to arders of a court magis-
tesin or edninstiative tribunal. Furnishing the Sociel Security Number is voluntary. Furnishing the other requested information is voluntary, howsver,
failure to Rirnish the correct, complete information will result in a determivation of incligibility for certain program benefits and other financial ssist-
ance administered by USDA agencies. The provisions of criminal and civil fraud statutes, including 18 USC 286. 287, 371, 641, 1001 15 USC 7 1dm

and 31 USC 3729, may be appiicaire to information provided by the producers oo thés form.

PART A - PRODUCER'S INTENTIONS FOR USE OF LAND

U NAME AND AI'DRESS OF PRODUC ER 2 SOCIAL SECURITY NUMBER [or fax 1D number) | 3. cROP viﬁn
._"\) ) ("‘* 7
:::\/79 'fy\‘ /T_é ;[j %("\'Q FARM NUMBER(5) COUNTVY{IES] wl:m/RE LOCATED
4 5
s Lo o) plave o
pral Smih Tosss Heii.nn
{;’d//:es Coumr, Tomns ge,m,,?c/@

6. During either the crop year entered in item 3 above, or the termn of a requested USDA loan, will an agricultural commodity be pmd'uc&d on
fields of the fanm(s) that were not used for the preduction of any agricultural commodity (see instructions) or not enrolled in an USDA sct-aside
or diversion program during any crop year 1981 through 19857 I “yes,” fist the farm and field numbers.

Yesi No

7. Will an agricultural comumodity be produced on any land on tlic fann(s) listed above that was a wet area but was improved, drained, or modified,
or converted after Decomber 23, 19857 I ““yes,” list the farm and ficld numburs,

#. Do you plon to convert any fand including wet areas for the production of o agticaltural commodity this year or during the term of a requested
URDA Toan or other progran: benefit? If “yes,” iist the farm and field nusabers.

{ hevaby certify tha' e above information is true
aned coreect to the 123t of my knowledyge and befief.

DRTE

-
. T
9. SIGNATURE OF FEg

}/J,jfzﬁ S LGk

10, Based om county office information, a SCS determination is:

N
___ PARrA-REFERRAL TOSCS V__ cueck

a. Needed priof to the producer’s certification in Part C.

i, Meeded before Jageary §, 1990,

HOTE: i the producer snswers “No” (o Part A, itens 6, 7, and §, and the agency so egrees, the producer may complete the certification in Part C without
@ SC§ antermination. Hownover, Bogimrting Jeauary 1, 1580, vr 2 yeses aftor & i3 suevay is completed, the producer must be actively appliying an approved
conservation plan on alf kighly erodibip fislss, Tharefoer, 3 O3 determination regasdhng the existence of any highly erpdible fields on the farmis) listeo

abrove is nocessary before dangary |, 1990,

1], DATE REFERRED TO SCS FOR DETERMINA-

S
12 SIGNATULE OF A @fi&*’i‘_nspnzsswr;\nvtz DATE
TION & l 9 P
e Al ST ALy A D é ¢ a') “J” <

PART C - USE CE RT!EE_!;AT!UN {Completed by producer)

13. Az 3 condition of eligibility for any USDIA loans o1 other pregram benefits, | hereby certily that:

B

i3

o,

| will not preduce an agricattural commodity on highly erndible fivhls (except felds that, in any crop year between 1981 and 1985, were used to
produce any agricultural commaodity o were enrolled in a USDA setaside ar diversion program); and 1 will pot use the proceeds of any FmHA loan,
insired or guaranteed, received afier December 23, 1983, for a purpose (hat will enntribute to production of an agricultural commodity on these highly
erodible Felds, as determined by SUS, uatess an approved conservation system has been fully applied,

I will nut produce an agriculteral cominodity oa converted wethinds o1 use proceeds from any FmHA famm loan, insured or guaranteed, received
aftesr Decerder 23, 1985, fur 2 purpose thet will contrbute to e conversion of a wetland to produce an agricuitural eommodity, as determined
by 8CS.

I will not convert woetlands or bring new lands into pindaction for the puipos? of producing an agricultural commodity without first consulting all
UEDA agencies with which (13 1 have a curient contract of foen agicement, insured or guaranteed, or (2) [ have a crop insurance contract issued by
or reinsured by the Federal Crop Insurance Corporation.

USDA representatives may eater 3;:5;;1 my fand for the purpoese of confinming any of the above statements.

L

v

7 /' Lunt 27,19

7 7 C" ’

i RER AR RS

— P [
FIGHATURE OF P uge tm
fk’%:; f@?"’“ —- o ' / <2, /75

sCRCOory

/



1. NANE AND ADDRES. JUF PERSON

2. FARM NO.

U,S‘DEPARTMEN:.( OF AGRICULTURE SCS-LPA-Q27
S50 CON.;ER;VI'.H{T‘NS(:RJlCE {11-87) SRHTEAG’“E Zéo TR- “JO
CERTIFICATION OF HIGHLY ERODIBLE LAND Yoz VENTURE OuT 3 COUNTY
CONSERVATION PLAN(S) AND SYSTEM(S) MESA RZ J52058 LusNA
- CONSERVATION PLAN APPROVED
4. TRACT NUMBERIS) 5. FIELD NUMBER(S} 6. ACRES 7. PLAN B. CONSERVATION] 9. REMARKS
AFPROVEDY  SYSTEM
{Darej APPLIED
{Date)
L,2,4,5¢
/40 W isone. b 5743 2/18/88
10, REMARKS
11. SIGNATURE OF 208 DISTRICT CONSERVATIONIST 12. DATE -

RN



LE

TR T

127 TICS VaSA
" IaqURnT Cj1

v

AT

i
§

Yoy

e il

e




U.S. Department of Agriculture

FARMLAND CONVERSION IMPACT RATING

ART [ (To be completed by Federal Agency)

Date Of Land Evaluation Request 8/14/09

Federal Agency Involved

Name Of Project gAppH|RE ENERGY USDA
ProposedLand Use |NTEGRATED ALGA BIO-REFINERY FACILITY | County And State | {;nA NEW MEXICO
PART Il (To be completed by NRCS) Date Request Recelved By NRCS
Does the site contain prime, unique, statewide or local important farmland? Yes  No  {Acreslrrigated |Average Famm Size
(If no, the FPPA does not apply -- do not complete additional parts of this form). X :
Major Crop(s) Farmable Land In Gowt. Jurisdiction /ﬁ/g Amount Of Farmland As Defined In FPPA
Acres: Acres: %
Name Of Land Evaluatiop System Used Name Of Local Site Assegsment System Date Land Evaluation Returned By NRCS
Y/ Y,
4 7 Alternative Site Rating
PART lll (To be completed by Federal Agency) Sto A Sito B Site C SteD
A. Total Acres To Be Converted Directly 400.0
B. Total Acres To Be Converted Indirectly 4424
C. Total Acres In Site 842.4 0.0 0.0 0.0
PART iV (To be completed by NRCS) Land Evaluation information
A. Total Acres Prime And Unique Farmiand O
B. Total Acres Statewide And Local Important Farmland
C. Percentage Of Farmland In County Or Local Govt. Unit To Be Converted
D. Percentage Of Farmland in Govt. Jurisdiction With Same Or Higher Relative Value
PART V (To be completed by NRCS) Land Evaluation Criterion 0 0 0 0
Relative Value Of Farmland To Be Converted (Scale of 0 to 100 Points)
PART VI (To be completed by Federal Agency) Maximum
Site Assessment Criteria (These criteria are explained in 7 CFR 658.5(b) Paints
1. Area In Nonurban Use 15 15
2. Perimeter In Nonurban Use 10 10
3. Percent Of Site Being Farmed 20 0
4. Protection Provided By State And Local Government 20 0
5. Distance From Urban Builtup Area 15 15
6. Distance To Urban Support Services 15 10
7. Size Of Present Farm Unit Compared To Average 10 10
8. Creation Of Nonfarmable Farmiand 10 0
9. Availability Of Farm Support Services 5 5
10. On-Farm Investments 20 0
11. Effects Of Conversion On Farm Support Services 10 0
12. Compatibility With Existing Agricultural Use 10 0
TOTAL SITE ASSESSMENT POINTS 160 65 0 0 0
PART VI (To be completed by Federal Agency)
Relative Value Of Farmland (From Part V) 100 0 0 0 0
Total Sit t {From Part Vi ab focal
s:?eaae?sl E’es.gns?se%srj:men {From Pa above or a focai 160 65 0 0 0
TOTAL POINTS (Total of above 2 lines) 260 65 0 0 0
Was A Local Site Assessment Used?
Site Selected: Date Of Selection Yes No Fl
Reason For Selection:
7 Y/ / / ) / /
Z(;/)/U? < A0 /O)’/m@ § /—i"/’ 0//dﬁﬂ% A< /¢Aed ¢

&/cym/

?/ (7
M Ambry //“ Seyarr,

%f 25/@4/5;/%7/47[

(See Instructions on reverse sida)
This form was electronically produced by National Production Services Staff

Form AD-1006 (10-83)




Part VI Site Assessment Criteria

1.

10.

1.

12.

Area In Non-urban Use — 100% of the land is in non-urban use within 1.0 mile from
where the project is intended. The nearest urban center is 2 miles away. Maximum Total
Points 15, Points earned 15.

Perimeter In Non-urban Use — 100% of the land perimeter borders non-urban use. The
nearest urban center is 2 miles away. Maximum Total Points 10, Points earned 10.

Percentage of Site Being Farmed — 0% of the land is being farmed. The last time the land
was farmed was 1978. Maximum Total Points 20, Points earned 0.

Protection Provided By State And Local Governments — 0% of the site is subject to state
or unit of local government policies or programs to protect farmland or covered by
private programs to protect farmland. Maximum Total Points 20, Points earned 0.

Distance to Urban Built-up Area — The site is 2 miles or more from an urban built-up
area. Maximum Total Points 15, Points earned 15.

Distance to Urban Support Services — Some services such as electricity, fire and police
protection and schools are more than 1 mile but less than 3 miles from the site. Maximum
Total Points 15, points earned 10.

Size of Present Farm Unit Compared to Average — The farm unit is as large as the
average size farm unit in the area. Maximum Total Points 10, Points earned 10.

Creation of Non-Farmable Farmland — The land currently is not farmed but upon closure
of the facility the land will be returned to its pre-development conditions. Maximum
Total Points 10, Points earned 0.

Availability of Farm Support Services — The site will not have an adverse affect on the
available farm support services. Currently those services are not being used because no
farming has been done since 1978. Maximum Total Points 5, Points earned 5.

On-Farm Investments — There are no structures on the site or irrigation systems that are
operational, Maximum Total Points 20, Points Earned 0.

Effects Of Conversion On Farm Support Services — The site would actually require many
support services and possibly create demand some new services. Maximum Total Points
10, points Earned 0.

Compatibility With Existing Agricultural Use — The site is currently not being farmed.
The site use would be compatible with the surrounding area and would not have any
long-term environmental effect. Maximum Total Points 10, Points earned 0.




APPENDIX F

Laboratory Test Summary
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