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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=nrecs) 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 Soll
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 Soll
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 iandform 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 smailer 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 deveioped to meet
local needs. Data are assembied 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.



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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Custom Soil Resource Report

Map Unit Legend

Luna County, New Mexico (NM029)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
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 area, 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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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
couid 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
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Luna County, New Mexico

BA—RBerino 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 5inches: 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, shouider, 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 simifar 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: Aliuvial fans, hiilslopes
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

14
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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 fo 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

15



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 physicai 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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Table—Saturated Hydraulic Conductivity (Ksat), Standard Classes

Custom Soil Resource Report

(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) L___f‘,cms in AOI J_ 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
Stellar silty clay loam L2.8200 1,635.1 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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Custom Soil Resource Report

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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Custom Soil Resource Report

Table—Unified Soil Classification (Surface) (Western Cooper

Ranch)
Unified Soil Classification (Surface}- Summary by Map Unit - Luna County, New Mexico
Map unit sﬁxmm Map unit name Rating i Acres in ADJ Percent of AQ!
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 1,635.1 94.9%
Totals for Area of Interest 1,618.4 100.0% |

Tie-break Rule: Lower

Layer Options: Surface Layer

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
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Custom Soil Resource Report

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 Hapludaifs.

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 nhame 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 taxenomic 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 O 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.
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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 (http://soiis.usda.gov/sgi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (htip://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, 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, inciuding scale of
mapping, intensity of mapping, design of map units, complexity of the iandscape, 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 texiure, 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, soll
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.



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)

Wap Unit Symbol Map Unit Name Acres in AOI _1 Percent of AOH

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 18.6%

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.

11
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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

12
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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
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capatcity 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
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 siightly 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: Bottomiand (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): Backsiope, 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): 7¢
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, backsiope
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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 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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PB—Pintura-Berino complex, eroded

Mayp 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
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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 Seiting
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 ioam
3 to 60 inches: Sandy loam

SuU—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 (0.08 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 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 (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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Custom Soil Resource Report

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 l Map unit name { Rating (micrometers per second) i Acres in AOL 1 Percent of AOI

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 1,4271 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.

27




Custom Soil Resource Report

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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Custom Soil Resource Report

Table—Unified Soil Classification (Surface) (Eastern Cooper
Ranch)

Unified Soil Classification {(Surface)-~ Summary by Map Unit — Luna County, New Mexico

Map unit symbol Map unit name Acres in AOI Percent of AOI

AG Akela very gravelly loam, 0 to |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, 0 to {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 siopes

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, farmland 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 affs,
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 Hapludaifs.

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 Solls~ 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, thermié Typic Haplargids

Nickel Loamy-skeletal, mixed, thermic Typic Calcionhids

Pintura Mixed, thermic fypic Torripsamments
: Sonoita Coarée-loam)}, 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 ali 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-7-8. 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.

Liguid 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



7. Daws of tianuest

USD.A.. o SCS CPA 026 | 1. Mame and Addr { Person
Soil Consarvatlon Service t1 a8 ERM TE:G:; . ' - 22087
HIGHLY ERODIBLE LAND AND WETLAND 162 VENTURE Ou 3. County

CONSERVATION DETERMINATION MEsa, AZ 85295 LUNA

T NO.

4, Name of USDA Agency of Parson Requesting Doterralaation 5. Farm No. snd Trac ,
- 243
ASCS 2Lg- TRACTS 140§ 24
SECTION | — HIGHLY CRODIBLE LAND = e I
"y P ol No.(g) otat Acrns
6. 11 86i} survey now sveilebin for moking a highly orodibia snd determinatinn? Yaz No Fiald No.(
X
7. Are there highly srodible soit map units an this fernia?

X

a.

- — T o- 2,387
List highly erodible fielde thet, sccording 10 ASOS racords, wearg usad to produce PRAEREINE DN S TR. 14 ¢ . 455 §
an agricuftursl commodity In eny crop year during 18811985, CoL : 7R. 243 - i, F3 j °

T

9.

List highty arodiblo fields that heve braen or will ba cenverted far the production of
sgricufturel commodities and, sccording ta ASCS records, ware not used far this
purpose in any crop yesr durlng 1981.19#5; and were not enrolled fn s USLA

NA

10

zet-aslde or diversion program,

. This t{ighly Erodible Land detsrmination was completad in the: Gifice X | Fled ___1

her inlormation, contact the
NOTE: f you have highly aroditile croplandg fislds, you may naeod to have » consarvation plan developed for thess fields. For furt

tocst office of the Soit Conservation Service.

SECTION [1 —~ WETLAND

T

. i Totat Wettand Acres
. Ara there hydric solis on this farm? Yo No Fiold f4o.0s) ‘ ‘ |

List fietd numbers and acres, wherp sppropriate, for the following
EXEMPTED WETLANDS:

12

. Wetlands (W}, tncluding abandonad wetlands, or Faroresd Watlands (F W),
Wetlands rmey be fermed under natursl conditiaons. Farmed Weatlands may
be farmed and melateinad I the same meaoner 3s they weora prior 1o
December 23, 1385, a1 tong 8% they sre not abandnned,

13

. Prior Convertad Watlands (PC} - The usa, managemant, drainage, and alteration
of prior convarted wetisnds (FC) sre not subjact to FSA unless the area reverts
1o wetignd 2t 8 result of sbandonment. You should infnem SCS of any ares to
be used to produce sn agricuitursl commaodity that has not baon cropped,
mansasged, or maintsined for 5§ years or more

14

L Artiticial Wettands (AW - Artiticial Wetlandgs inchetes irdigation induced watlands,
These Wetlands ars not subject 1o FSA,

. Minhmat Effect Wetlands {MW] - Thews wetfands are 1o be farmesd sccording to the
minkmas! effect agreament signed 8t the thme the mindimal affect datermination
was mada,

NON-EXEMPTED WETLANDS:

16

. Converted Wetlands {CW!} - Iri sy yvesi that an agticuiturs! commadity is pianted
on these Converted Wetlands, you will be instigibte for USUA benefits, If you
believe that the convaersion was commanced bofore Dacembier 23, 1985, or that
the conversion was ceusad by & thicd party, contect the ASCH office to request &
commanced or third party determination.

N.A.

AL # intenance and are in complisnce
17, The plannad siterstinn measurat on watlsnds in fislds {‘3 .[\. v are considared maint
with FSA
1 ha maintenance and if instaiisd
18. The planned sfteration mesrurer on waltinnds in {fofde 3 N -A. are not considered 10

will eause the arsa to become 8 Converted Watland {CW), Sea item 16 Inr information on CW,

. This wotlend deterriination was compisted in tha Offe ‘ & i Fietd i i

; e
20, This determinstion was: Dsliverad } X ’ failod ! f Yo the Person on Uste: 10 llﬁiaq

Biock 22 below. The
ur reasong for tha requast
Piease sea reverse side of

HOTE: i you dp not egres svith thit determination, you may requnast 8 recansitderation from the person that signed this form in
reconsideration is 8 prerequitite for any furthar appeal. The request for tho reconeideration must ba in writing snd must sista yo
The requett must be mailed or delivered within 15 days sfter this determination is mailed to or ctharwize mada svaliable to vou,
the producer’s cony of this form for more infarmation on appeals procedure

1wis you must inttiste anothar Form AD-1026 at the focs! office of ASCS

NOTE: #f you intend to convart adshitionst land 1o cropland, or alter any wentlar plen 1o praoduce an

Abandonment is whare lend has not hogn cropped, managed, or maintained tor 5 years or more, You should infogrm SCS it you
sgricutturet conunodity on sbandoned wetlands, " A

7%

22

_Memerks  THERE ARE OTHER NON-CROPLAND FIELDS ON THIS FARM THAT ARE HIGHLY ERODIBLE. IF ANY OF
THESE FIELDS ARE CONVERTED TO CROPLAND AND PLANTED TO A COMMODITY CROP, THEY WILL
NEED TO BE INCLUDED IN THIS CONSERVATION PLAN,

ey e o - . Date
. Signature of SCS Dietrict Conssrvationist 23.0

P00, K Norowe 3-2-8¢8

B M ; o tt e,
Asgsistance ard ptaqféns of the Soi Consmvation Sarvice s aifabia without sagar - to rava, ratiging, color, sax, 8ga, hendicap, @ [




P O O

A28 URNITED STATES DEPARTIMENT OF AGRICUL ™ 1RE
(37 86) HIGHLY R °"E LAND ANDWETLAND CONSERVAT.  ““RTIFICATION
J—

The following statements are made in sccor.ence with the Privacy Act of 1974 {5 USC 5§52z}, The auwority for requesting the information 0 B s uis:

plied on this form s the Food Security Act of 1985, P.L. 89-198, and regulstions promuguiated under the Act {7CFR Part 12}). The a'nlammmm‘aw!l

be used to detznmine eligibility for program benefits and ather financial assistance administered by USDA agencies. The information may be fwz:,«mgd

to other USDA agsncies, IRS, Departiment of Justice, or other State nad Federel law enforcement agencies, and in response to orders of 8 court magh-

trate or administrative tribunsl. Furnishing the Socisl Security Number is voluntary. Furaishing the other requested infonmation is voluntary, Aowsver,

E  feiture te furnish the correct, complate information will result in § determination of ineligibility for certain program benefits and other fingncial assist-
ance aoministeres by USDA agencics. The provisions of crimingl and civii froud statutes, including 18 USC 286, 287, 371, 641, 1007, 18 UST 714m.
and 31 USC 3723, may be spplicable to information provided by the preducer on this form.

PART A - PRODUCER'S INTENTIONS FOR USE OF LAND
L NAME AND ADDRESS OF PRODUCER 12 SoCIAL SECURITY NUMBER (or tox 1D number) |3, CROP YEAR

BE

- oy,
- i /957 -
gﬂm ! é)d ?S{‘i*{i FARM NUMBER{S) COUNTY{IES] WHERE LOCATED

4 5

*

4’(4 7iA Aand pave o

L

. A ."
2};3;35: A i Th L TeaAs /‘7[("? Foid

7 — C /
(zaimes Count, Toras  Demisnle
Yesi No

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

7. Will an sgriculturd commodity be produced on any fand on the farm(s) listed above that was a wet atea but was improved, drained, or maodified,

oy converted after Docembor 23, 19857 i “yes,” list the farm and ficld mumbers, L/ '
8. Do you plan to comvert any land including wet aress for the production of un sgricultural commaodity this year or during the ferm of a requested
USDA loan or other program benefit? If “yes,” list the farm and field numbers. /
" o~
’é DATE '
by certify that the above information is true 8. stGrAy oF PR ER I / ) 4 f:}
]M{,; ;2"?‘; yl 7 A /'

arg carrect te the best of my knowledge and belief. ‘*36//’)@7?{

.

i

PART B - REFERRAL TO 5CS U cuEck

0. Based on county office information, a 5CS determination is:
a. Needed prior to the producer’s certification in Part C,

h. Meeded before lanuary 1, 1990.

NOTE: If the producer answers “No™ to Part A, items 6, 7, and 8, and the agrnty so sgrees, the producer nisy compiete the certification in Part Cw Frfeonnt
& SC8 determination. Fowever, heginning January 1, 1980, or 2 years after a soif sucvey is completed, the producer must be sctively appliiying on approved
canservation plary on ail highty erodible fields. Therefore, 3 5CS determinstion regarding the existence of any highly erodible fields on the fann{s} listed

shove /s necessgry before Janusyy 1, 1990 TN - S
11, DATE REFERAED TO S5CS5 FOR DETERMINA-]j2{ SIGNATURE OF ALIMICY REPHRESENTATIVE ’ DATE
TIOM ” é,l . ”Q -~ d,;-u,
J e s D 4 A 7
PART C - USE CERTIFICATION (Completsd by producar}
13. As g condition of eligibility for any USDA loans or other program benefits, § heveby certify that: .

2 1 will not produce an agricultural commandity on highly erodible ficlds (encept fields that, in any crop yeas between 1981 and 1985, were vsed to
produce any spricultural commodity or were enroffed in a USDA set-aside or divession program); and 1 will not use the proceeds of any FmilA lown,
insured or guaranteed, received after December 23, 19853, for a purpose that will enntribute to production of an sgricultural commodity oa thesy highly
erodible ficlds, as determined by SUS, unless an approved conservation system has been fully applied.

5. I will not produce an agricultural commodily on converted wetlands or use proceeds from any FmHA fanm lean, insumd or guaranteed, receri-«;c:i
after December 23, 1985, for a purpose that will contribute 1o the conversion of a wetland to produce an agricultural commodity, as determined
by SCS.

e 1 will not convert wetlands or bring new lands into production for the putpose of producing an agricutural commaodity without first consulting all
USDA agencies with which (1) 1 have  current contract of foan agreement, insured or guatanteed, or (23 [ have a crop insurance contract faseed by
or reinsured by the Federal Crop Insurance Corporation,

4, USDA representatives may enter upon my land for the purpose of confiiming sny of the sbove statements,

v
ATURE OF PREDUCE § CATE o
w”’tﬂ '/’Z”’n’ fMﬁf&u— . ‘!&'ﬁé £ 2 i //i “5’

14, B EW AR KY ;

N SGS COPY



‘U.s. DEPARTMENT OF AGRICULTURE SCS-CPA-027 | 1. NAME AND ADDRESS OF rERSON 2. FARM NO.
SOIL CONSERVATION SERVICE {11-87) SAM TEAGUE 240
CERTIFICATION OF HIGHLY ERODIBLE LAND | 90z Vewyure out S COURTY
CONSERVATION PLAN(S) AND SYSTEM(S) MESA AL  gS2oS LunNA
CONSERVATION PLAN APPROVED
4. TRACT NUMBER(S) 5. FIELD NUMBER(S] 6. ACRES T.PLAN 8, CONSERVATION| 8. REMARKS
APPROVEDY SYSTEM
{Date} APPLIED
{Date}
40 2 3 e'-; 240.8
243 heé3 214.3
10. REMARKS
11. SIGNATURE OF SCS DISTRICT CONSERVATIONIST 12. DATE -

&Mﬂv Ko N ammoe

3.2-98

]



CROPPING Sysvem & TORY samM TeAGuUE

YEAR
[ FTELD ]
NuMbER | ACKES 88 89 S 22) o
TR 140
2 i IpLe IOLE
3 13,1 IcLe InLt
7 EY-Ie. IoLe IoLe
TRE243
! H5. 8 |Tore IoLe
2 8.5 1rIpre IOLE

3 70. 0 IDLE Ipete
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B - B SCS.CPA-OYE | 1, Namae and Ac ;of Person 2. Date of Request
Coil Conservation Service (168} S aM TE'AGU e b* 23 8 _7
HIGHLY ERODIBLE LAND AND WETLAND 462 VENTURE OuT 3. County

CONSERVATION DETERMINATION MESAR, AZ Rs5205 L uniA
5. Farm No. and Tract No.

260 TRALT 14O
SECTION | — HIGHLY ERODIBLE LAND o

l’;e!d Na.w{_ﬁ' Totat Acres

name of USDA Agancy or Parson Bequesting Derermination

SAM TEAGUE

6. 13350 survey now avsitable fr making e highly eroditiie land determination? Yes No

Ary there highly erodible soll map units non this farm?

. - ¥
€. tist highly ercdible flelds that, sccording 1o ASCS records, were used 1o produce : : ﬂ, 2‘ LI‘ LY g
an agicuitire! commmodity In any crop yvear during 19811885, i BRI wl. i50 AC’ 6
N o .

571.3

S. Lizt hightly evodcible fields thet have been or will be convarted for the production of
corfcutieratl commoditiag and, sscording to ASCS records, were not usad for this
wirpase b sty crop yesr Curtng 19811885, snd ware not enrotlaed ina USOA

_ sstasida or diversion program, :
1Y, This Highly Erodible Land detennination was compieted in the: Office Qﬂ Fleid ___I

HOTE: 1f you have highly srodible croplend tields, you may nasd to have 8 conservation plan developed for thesae flaelds.
focal offics of the Soll Conservation Service,

SECTION I — WETLAND
S —~ Yes No Field No.{s)

NONE

For further information, contact the

&

Totwai Wetland Acres

\via ttere nydric seils on this farm?

'd nrumbpars o4 acres, where eppropriate, for the foltowing
EMEMPTED WETLANDS:

12 vvetiands (W), tncluzing abandoned wetlands, or Farmed Wetlands (FW},
‘Watlands msy be farmed under natural congditions. Farmed Wetlands may
20 farmen and msintsined in the sgme mannare a3 they warg prior 1o
Dacember 23, 1885, as tong st they are not ahansion

13 Frior Converted Wetlends (PC - The use, managsment, drainsge, and sfteration

Lioovins aovverted wetiands {(PCY are not sublect to FEA unless the prea reverts
e es & resuit of sbandornmant, You thould inform SCS of any sres 1o
e s P rduce a0 agricuiture! comenodity that s oot been croppwd,
eragart o mmsinteined 1or B yesrs or mnore,

ceCees! Wetlenads LAW) - Artiticia! Wetlands fociudes irrigation induced watlands,
[rhege Wetisnds s18 not subjest to FEA

ning® Lffgcr Wetlamds {BMW) - 3 hese wetiands are to be farmed according to the
sinfimal e lect syraensent signed at the tinse the minimal effect determination

sty ek

AT WET L ANDS:

G Clenyae e d Yiatiends TLANT - Inany year that an agrlcuitural comunodity s planted
L ciane Uonverisd Aetlands, you will be inefigitiis for USDA banefits, 1f you
feleprg thet s Lo ncarsion was commuenced before {lecember 23, 1985, or that
e cneversion vt cvused by a third puerty, contact the ASCS office to requsst a
carremaced 0F thiod party determination.,

B - : : H i nance and are in compstiance
3T he plannad atiersilion reasures on watiendds in fieids are considared maintena

ity

are not considarad to be seaintenance and i insistiod

tE O The planned alteration measures on wetiaonds in fiefds
Wi sEnes e aras 1o Genome 8 Converted Wetland (W Seo item 16 for informstion an OW,

TR T wotlend detennination was comploted in the Oilce & Figtd l I

20 Tris detsrmination wae: Deliverasd m KAaiion ¥ g To the Persa on (datel L
. iz H 3 slowe. The
NEEE L H you do not sgres with this determinstion, you may requaest 8 recoosiderstion from the person that signed this form in Block 22 b:, :m; RISt
ol onsigeratins iy g prereauisite for any further appeal. The reguest for the reconsideration roust e in weiting and rmusl siate yous rensons 107 ; A
The requwrt must be mailed or detivered within 15 days after this detormination is mailed 1o or stherwise made svaliable ta you. Fleass ses VOIS $138 O

thee peaslacar’s capy of this form far morp information on sppeals procedure

‘ i p } P ASCE
i1 you Intand to convert additional Iani 10 cropiand, or aitar ary wellands you must injtiste snather Form AD 1026 81 tha loce! oftice of A &
You should inform SC8 if you plan (0 produce an

Josaent s wher g 18nd has ngt beon cropped, munaged, or snsimeinmt tor § years or mars,

rulturet convnadiry on ahandanend wweltinrds,

stvict Comsorvanonisy
@ 3 WK_AMQM_ N _&-22- 8 8

racer pod prdleeoe of the Bl Tuacwe vation Servica ny

T T e s ST T T e e - {“?3 Daote

VU o Giprasture o SUS f

env e, satigion, colur, sox, age, handicap, etc.

gicle writhigegt papaast G

Tan A G 6 S it B 5 M A R 7 i & N -



R
Al-1078 UNITED STATES DEPARTMENT OF AGRICUL ~ (RE

760 HHSHL‘( ki BLE LAND AND WETLAND CONSERVAT CERTIFICATION

ane g m: i gsadanty et the Pracacy Aot of 187418 URD 5154;33 1‘:.« sthority 107 roguesting the fuformation to be sup-
: Swogrity Aut aof 1888, P.L. 188, and ropulations propiegpiaten under the Act [7CFR Pare 12} The information 0%
be used to dvmn-mw efigibiiity tor prograsm beneflits and other finsocial assistance administered by USDA agrnictes. The information may be furnishod
o other UEDA agencies, IRS. Departinent of Justice, or other State and Federal law enforcement agoncies, and in response to orders of & court magis-
i oe pNIRSHtYe tribungl Furnishing the Socisl Security Number is valfuntary., Furnishing the pther requested irformation is Vm’””""”’" ‘f“’w’*‘f""
failure to Rirnivh the correct, compiets infomiation will result in a determination of incligibiiity for certain program benefits and other fingncial assist-
ance administered by USDA agencies. The provisions of criminal aad vivil Fraud statutes, includicsg 18 USC 286, 287, 371, 641, 1001, 15 USC 714m

T =

and 3t USLC 3729, may be appiicable to infarmation provided by the producer oo this form.

PART A - PRODUCER'S INTENTIONS FOR USE OF LAND

THRAME ANQ AJDRESS OF PHODUCER 7. SOCIAL SECURITY NUMBER {or tax 1D number] |3, CROP YEAR

1987

i
7% ] 3&#((& FARM NUMBER(S) COUNTY{IES) WHERE LOCATED

4 5

Lo Ao FHav e o

6. During either the crop year entered in item 3 above, of the tenm of a requested USDA loan, will an agricultural commeodity be produced on Yesi No

fields of the fanm(s) that were not used for the pwducmm of any agrtcultnm commodity (see instructions) or not enrolfed in an USDA sct-aside

or diversion program during any crop year 1981 through 19857 I “yes,” fist the famm and fietd numbers, /
7. Will an agricultural commadity be produced on any !ami on the farm(s) listed above that was a wet arca but was improved, drained, or modified,

of converted after December 23, 19857 I *‘yes,” Hist the farm and ficld numburs, /
A, Do you plan to convert ani.’ fand mctumn& v «_t 'uc:? for the j!vndu iym of an 1, vm.ultu ral commodity this year or during the term of 3 requested

USDA toan or othey program benefit? H “yes,™ fist the farm aned ficld numbeors, V/

e ; — e ETE R SATE
{ heraby certify tha e above information is true 8. s1¢ l 22 //7 2'7
i careeet to the 23t of iy knowledge and belief, / Ll 7 ",

~ PARTB- REFEER]& TO 5CS YV cnecx

10, Basod o county office information, a SL da tormination is:

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

B, Meeded before 3.}‘33."& § 1990,

.’*n'Off J A the producsr answars No” 16 Part A, fren " 6, 7. .w.rf 3, ang the agency sg wwm rhr‘ pre wurer may camplete the certification in Part C without

SCS vetermination. Howover, hegitviing &tmm,n 1, 1% 5‘*’) 0 2 yesc fter ¢ sivl survey s commpleted, the producer must be actively appliying an spproyesd
i‘ﬂ"f’ﬁéf\"‘?ﬂ plan on alf highly erodive fivivs. Thewfmr a S“i,a deternmination segasdhing the existence of any highly erodible fields on the fammis) listed

alrove is necessary befoce Sangary 1, 1990,

1. BATE REFERRED TO SCS FOR DETERMINA- ?QBN TlJ (H OF iﬁ‘i&f%’nEPREseNTAT;VE ’DI’.\TE ’
TioN ;
- )‘)un Yo D f A ~077
PARIT C - USE CFR TIFICATION ((“Gmgxle(mi by producer)

13. Az 3 comdition of "Etgsbz ity for any USDA loans o other pregram benefits, I hereby certily that:

a  Ewill not produce an agrivatturel commodity on highly eradible tobds (except fiekds that, in sy crop year between 1981 and 1985, were used to
produce any agricultural commodity o were enrolled in 2 USDA sebasid or diversion program); and 1 will not use the proceeds of any FmHA loan,
insared or quacantsed, recefved after December 23, 19853, for 2 purpose that will contribute to production of an sgricultural commeodity on these highly
erodible Fadds, as determined by SUS, unless an approved conservation systesn has been Rully applied.

ho 1 will nuf peoduce an sgricul urd commandity oo converted wetlnds o use proceeds from any FmllA farm foan, insured of guannteed, received
after Decerdey 23, !‘)89 for o purpose thet will contribuete (o the conversion of a wetland to produce an agricuftural eommodity, as determined
By SCS.

1 owill not convert wotlands or Bring new lunds into production Tor the puipose of producing an agriceltutal commedity without fiest consulting off
USDA agencies with which (1) 1 have o current contract o1 losn agieement, insured or guasanteed, or (2) I have a crop insurance contract issved by
er reinsured by the Pederal Crop Insueance Corporation.

4. USDA rcpr&%r\(aim‘s may enter upé}n my fand for the puipose of confiimiag any of the above statements.
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US. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SCSCPAQZ7
{(11-87)

CERTIFICATION OF HIGHLY ERODIBLE LAND
CONSERVATION PLAN(S) AND SYSTEM(S)

1. NAME AND ADDRES. JF PERSON 2. FARM NO.

SAMTEAGUE
Y02 VENTURE OuT

MEsSR REI pgr08

2bo TR. 14O

3. COUNTY
LuaaA

CONSERVATION PLAN APPROVED

4. TRACT NUMBER({S}

5. FIELD NUMBER(S) &. ACRES 7. PLAN 8. CONSERVATION| 8, REMARKS
AFPROVED, SYSTEM
{Date] APPLIED
{Date)
L,2,4,5¢
/40 W isone. b 5713 2/18/88

16, AEMARKS

11, SIGNATURE OF L35 DISTRICT CONGERVATIONIET

RN

12. DATE -
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U.S. Department of Agriculture

FARMLAND CONVERSION IMPACT RATING

Date Of Land Evaluation Request 8/14/09

ART | (To be completed by Federal Agency)
Name Of Project g AppHIRE ENERGY

Federal Agency Involved USDA

Proposed Land Use |NTEGRATED ALGA BIO-REFINERY FACILITY | County And State | (A NEW MEXICO
PART Il (To be completed by NRCS) Date Request Recelved By NRCS
Yes No _|Acres lrrigated | Average Farm Size

Does the site contain prime, unique, statewide or local Important farmland?
(If no, the FPPA does not apply -- do not complete additional parts of this form).

Major Crop(s) Farmable Land In Gowvt. Jurisdiction
Acres: %
Name Of Local Site Ass ?sment System

/6/5 Amount Of Farmland As Defined in FPPA
Acres: %

Date Land Evaluation Returned By NRCS

Name Of Land Evalu?a System Used

PART Hll (To be comﬁleted by Federal Agency) Y S‘;:;eg’aﬁ"e Site Rg‘;ii;’% )
A. Total Acres To Be Converted Directly 400.0
B. Total Acres To Be Converted Indirectly 442.4
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 Farmiand
C. Percentage Of Farmland In County Or Local Govt. Unit To Be Converted
D. Percentage Of Famland in Govt. Jurisdiction With Same Or Higher Relative Value
PART V (To be completed by NRCS) Land Evaluation Criterion 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) Points
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 VII (To be completed by Federal Agency)
Relative Valus Of Farmland (From Part V) 100 o] 0 0 0
Total Site A t (From Part VI ab focal
s;(t)eaas sl :ss "s%e;’stjsmen (From Part VI above or a loca 160 |65 0 0 0
TOTAL POINTS (Total of above 2 lines) 260 65 0 0 0
X Was A Local Site Assessment Used?
Site Selected: Date Of Selection Yes No F1

Reason For Selection:

/ﬁ?//nq /70/0/)/77@ § /iw 7 &M% %zg/;v,,,,//y/
Z/ 00
=4 %/m%/ M ity 17 -)&//f}?Lg/A/ 25/

(See Instructions on reverse side) Form AD-1006 (10-83)
This form was electronically produced by National Production Servicas Staff




Part VI Site Assessment Criteria

1.

10.

11.

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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ATTACHMENT F-3



NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES

NEW MEXICO TECH

801 LEROY PLACE, SOCORRO, NM 87801
Phone: (575) 835-5160 FAX: (575) 835-6333

General Chemistry Analysis

Sulfate (S042-) (mg/L)

Sodium (Na) (mg/iL). -~

Potassium (K) (mgV/L)‘

Calcium (Ca) (mg/L)

Name Greg Miller

Address AMEC

Address 2 P.O. Box 445

City, State, Zip code Socorro NM 87801

Phone (575) 835-2569

FAX (575) 835-2609

Cell phone

Email greg.miller@amec.com

Lab ID 09-0186 09-0187
Well Name M-3668 M1933a
pH 7.7 7.9
Conductivity (uS/cm) . .. 14000 112000 )
TDS calculated (mg/L) 794 699
Hardness (mg eq/L CaCO3) 105 70
Alkalinity as CO3? (mg/lL)

‘Alkalinity as HCO3- (mglt) 280 .

Bromide (mg/L) 075

Fluoride (F-) (mg/L) 4.6

Nifrite (NO2-) (mg/Ly © <05

Nitrate (NO3-) (mg/L) 11

Phosphate (mgiL) © - <25

Total cations (meg/L)
Total anions (meq/L)

10.73
11.37

Percent difference

Approved By:

-2.89

Date Received
Date Completed

CHARGES

3/16/2009

3/18/2009



NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES
NEW MEXICO TECH

801 LEROY PLACE, SOCORRO, NM 87801

PH: 505-835-5160 FAX: 505-835-6333

METALS AND MAJOR CATION ANALYSES

Customer name Greg Miller

Address AMEC

Address 2 P.O. Box 445

City, State, Zip code Socorro NM 87801
Phone (575) 835-2569

FAX (575) 835-2609

Cell phone

Email _greg.miller@amec.com

All concentrations in mg/L.

Lab ID 09-0186 filt 09-0186 un 09-0187 filt 09-0187 un
Well Name M-3668 M-3668 M-1933a M-1933a
Basis Filtered Unfiltered Filtered Unfiltered
ICP-MS

Aluminum (Al) o001 ; 0.004 0006 12
Antimony (Sb) .. 20,008 - L <0.008. 1 <0.005 0 <0005

Arsenic (As)
Batium (Ba) -
Beryllium (Be)
Boron(B) .
Cadmium (Cd)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Lead (Pb)
Lithium (Ll =
Manganese (Mn)
Molybdenum (Ma) -
Nickel (Ni) .
‘Selenium(Se) - - O
Silicon (Si) » o
Silver(Ag)
Strontium (Sr)
Thalium (T1)
Thorium (Th) ,
Tin(sn) -
Titanium (Ti)
Uranium (W)
Vanadium (V)

ICP-OES

Approved By:

Date Received
Date Completed

CHARGES

3/16/2009

3/18/2009



NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES
NEW MEXICO TECH

801 LEROY PLACE, SOCORRO, NM 87801

Phone: (575) 835-5160 FAX: (575) 835-6333

General Chemistry Analysis

Name Greg Miller

Address AMEC Date Received
Address 2 P.0. Box 445 Date Completed
City, State, Zip code Socorro NM 87801

Phone (575) 835-2569 CHARGES
FAX (575) 835-2609

Cell phone
Email _greg.miller@amec.com

Lab ID 09-0213 09-0214 09-0215 09-0216
Woell Name M-4747 M-4748 M-1598 M-15985

pH ) 8.5 8.1 7.8 7.6
Conductivity (US/em) 0 e00 T BBE T L 2038 1514
TDS calculated (mg/L) 587 526 , 1429 992
Hardness (mg eq/L.CaCO3) . . 80 ' - .. 5 LU 244 148
Alkalinity as CO3% (mg/L) 45
Alkalinity as HCO3- (mgll) . 205
Bromide (mg/L) ) , 0.31

Fluoride (F-) (mg/L) 35 3.7 3.0 4.
Nitrite (NO2-) (mgil) - ./ S RO R0 R <0
Nitrate (NO3-) (mg/L) o , 7.9 3.7 47 ;
Phosphate(mgl) . .. . <08 <06 0 . <50
Sulfate (S042-) (mg/L) 145 , 125 ) 650
Sodium(Na)(mgl) 0o 188 185 i
Potassium (K) (mg/L)
Magnesium (Mg) (mgll.)
Calcium (Ca) (mg/L)
Total cations (meq/L)
Total anions (meq/L)
Percent difference

378

40
15.15
15.69
-1.74

Approved By:

3/20/2009

3/25/2009



NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES
NEW MEXICO TECH

801 LEROY PLACE, SOCORRO, NM 87801

PH: 505-835-5160 FAX: 505-835-6333

METALS AND MAJOR CATION ANALYSES

Customer name Greg Miller Date Received 2009-03-20
Address AMEC Date Completed

Address 2 P.O. Box 445

City, State, Zip code Socorro NM 87801 CHARGES

Phone (575) 835-2569

FAX (575) 835-2609

Cell phone

Email greg.miller@amec.com

All concentrations
in mg/L

Lab ID 09-0213 fil 09-0214 fil 09-0215 fil 09-0216 fil 09-0213 unf 09-0214 unf 09-0215 unf 09-0216 unf
Well Name M-4747 M-4748 M-1598 M-1598s M-4747 M-4748 M-1598 M-1598s

Basis Filtered Filtered Filtered Filtered Unfiltered Unfiltered  Unfiltered Unfiltered
ICP-MS

Aluminum (Al) 0.006 <0.005 . <0.01 X ~ 0.6 0.078 <0.01
Antimony (Sb). 0 <0025 =0 025 <006« - <0.05 < <0025 <0026 - <005 .. <005
Arsenic (As) , . , .01 <0.01 .0( 0.025 <0. <0.01
Barum(Ba) 048 0096 0 044 01y 0.025 <005 .0, 127’:1
Beryllium (Be) o
Boron(B) -
Cadmium (Cd)
Chromium (Cr).
Cobalt (Co)
Copper (Cu)
Lead (Pb)
‘Lithium (L)
Manganese (Mn)
Moiypdenum {Mo)
Nlckel (N|)

Strontium (Sr)
Thalium (1)
Thorium (Th)
Tin{8n)
Titanium (T|)
Uranium:(U) 0
Vanadium (V)
Zinc(zn) -

ICP-OES
Silicon (Si)
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Hydrographs for Site Wells
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was developed at private exp and i trade s ,
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Step Test of Well: M-1598S
Pumping Rates: Maximum Drawdown: Results:
Step 1: 47 Step 1: 4.31 Transmissivity:
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Step 3: 151 Step 3: 6.14 Eden and Hazel, 1973
Step 4: 188 Step 4: 7.56
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102

Papadopolus and Cooper, 1967

10"
3
n —
3
3
W a b
© Y
a «
10° — FR . ’ N
H X
»_OL | ______; I g_,_*:_ L | _V___:_ | [
1072 107" 10° 10" 102 10°
Time (min)
Step Test of Well: M-3668
Pumping Rates: Maximum Drawdown: Results:
Step 1: 243 Step 1: 18.5 Transmissivity:
3,769 sq ft/d




41.0

E 246 —
c
2 i
O
©
=
m 16.4 —
(]
8.2 — .
0.0 T T ____,m 1 b T T
10° 10" 102 103
Time (min)
Step Test of Well: M-4748
Pumping Rates: Maximum Drawdown: Results:
Step 1: 99 Step 1: 15.0 Transmissivity:
Step 2: 149 Step 2: 23.2 960 sq ft/d
Step 3: 199 Step 3: 33.8 Cooper and Jacob, 1946
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Step Test of Well:
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Step 3:

M-1598
Maximum Drawdown:
44 Step 1: 10.8
104 Step 2: 34.3
162 Step 3: 37.3

Results:
Transmissivity:
Not calculated
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0.0 240 48.0 72.0 96.0 120.0
Time (min)

Step Test of Well:
Pumping Rates: Maximum Drawdown: Results:

Step 1: 94 Step 1: 7.19 Transmissivity:

Step 2: 145 Step 2: 4.87 10,965 sq ft/d

Step 3: 199 Step 3: 6.65 Eden and Hazel, 1973

Step 4: 253 Step 4: 8.64
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SENT BY CERTIFIED MAIL

September 18, 2009

Ms. Lesley McWhirter

NM/TX Branch Chief, Regulatory Division
Albuquerque District, U.S. Army Corps of Engineers
4101 Jefferson Plaza NE

Albuquerque, NM 87109

RE: Concurrence Request for Wetlands Jurisdictional Determination; Property in
Luna County, New Mexico

Dear Ms. McWhirter:

By this letter, Sapphire Energy Company (Sapphire) requests appropriate persons in the
Army Corps of Engineers review the enclosed biological survey report for a property our
company is attempting to develop in Luna County, New Mexico and concur with the
findings reported on the “Preliminary Jurisdictional Determination Form.” This form,
along with the “Wetland Determination Data Form,” are included in Appendix B of the
attached document.

We would appreciate your timely response to this request.

Regards,

Name
Title
Sapphire Energy Company

Enc.



Biological and
Wetland Field

Survey Report
Proposed IABR Project
Cooper Ranch Property
Luna County,

New Mexico

‘ Sapphire

september 2 0 0 9 AMEC Geomatrix




BIOLOGICAL AND WETLAND FIELD SURVEY REPORT
PROPOSED IABR PROJECT
COOPER RANCH PROPERTY
LUNA COUNTY, NEW MEXICO

Prepared for:

Sapphire Energy Company
3115 Merryfield Row
San Diego, California 92121

Prepared by:

AMEC Geomatrix, Inc.
1824 North Last Chance Gulch
Helena, Montana USA 5960

Contact: Myles Grotbo

+1 406 442 0860
myles.grotbo@amec.com

AMEC Geomatrix

September 2009
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1.0 INTRODUCTION

Sapphire Energy Company (Sapphire) proposes to construct and operate an Integrated Algal Biorefinery
Facility (IABR) to produce oil from algae, ultimately refining the oil into various types of transportation
fuels. The proposed project is located in Luna County, New Mexico, southwest of the village of
Columbus (Sections 8 and 9, Township 29 North, Range 9 West) (Figure 1). As part of environmental
compliance, Sapphire contracted with AMEC Geomatrix Inc (AMEC Geomatrix) to conduct biological
field surveys and wetland surveys of the project area. AMEC Geomatrix biologists conducted
reconnaissance studies of the proposed project area (the Property) in March, 2009 and field surveys on
June 2 through 5 and September 9 through | 1, 2009 to:

e Assess species of birds and other wildlife on and near the Property;

e Evaluate potential foraging and nesting habitat for the Aplomado falcon and other species
protected under the Endangered Species Act of 1973;

e Assess habitat suitability for plant and animal species of conservation concern to the state of
New Mexico;

e Conduct a survey for plant species of concern and identify dominant plant species; and,

e Identify and map wetlands and other waters of the United States that may be present on the
Property.

This report presents findings from the June and September 2009 field surveys. The data presented
herein and information reported in the scientific literature will be used as the basis for preparing
portions of permit applications and environmental assessments related to the potential development of
the Property as an IABR. Also included in this report are descriptions of agency consultations likely to
be needed to fill data gaps to support the needs of various agency requirements for the possible
development of the Property.

.1 PROJECT AREA DESCRIPTION

The proposed project area lies within the Basin and Range physiographic province, which is
characterized by low parallel mountain ranges separated by flat desert plains. The general terrain
exhibits low relief with drainage flowing to the southeast. The site occurs within the Chihuahuan Desert
Ecoregion and habitat is ecotonal between Chihuahuan semi-desert grassland and Chihuahuan
desertscrub.

Ecological conditions of the part of the Property proposed for development have been altered by past
land uses that have removed the original cover of native vegetation from the site. All of the property
south of the east-west paved highway was used to produce irrigated crops until 1971, when farming was

Sapphire Energy Company September 2009 3
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discontinued and the site was allowed to colonize with invasive plants typical of soil that has been tilled.
Much of the property contains dense stands of invasive species with low densities of native plants
(Photographs | and 2, Appendix A). The species composition and canopy structure of vegetation
on the property differs from native plant communities on adjacent state and federally managed public
land (Photograph 3 and 4, Appendix A). Native vegetation on adjacent land is typical of the
Semidesert Grassland and Chihuahuan Desertscrub (Brown 1982).

1.2 METHODS

.2.1  Wildlife Observations

Observations of wildlife or their sign (e.g., tracks, scats, skeletal remains, and carcasses) including small
mammals, and herps (amphibians and reptiles) were made while conducting avian surveys, vegetation
surveys, walking transects, driving between sampling points, and during other phases of baseline data
collection.

1.2.2  Avian Point Counts

Avian surveys were conducted in june 2009 utilizing standard point-count methods. Sampling locations
were spaced 250 meters apart, 125 meters from the Property fence line. All species observed visually
or aurally within a 125-meter radius were recorded, along with the bird’s distance from the observer
and the bird’s activity. Surveys were conducted for five minutes at each sampling station following a one
minute listening period to allow birds to acclimate to the surveyor’s presence. Surveys were conducted
within the first three to four hours following sunrise; a total of 56 sampling points were used in

completing the survey (Figure 2).

.23 Vegetation Surveys

Surveys for New Mexico state-listed plant species potentially occurring on the Property were conducted
using survey transects spaced at approximately 100 meters. Wetlands, other waters of the U.S,, and
wildlife habitat were also evaluated during these surveys. Dominant and subdominant vegetation was
noted and infrequent plants were identified to determine if plant species of conservation concern are
present on the Property. Taxonomic references included the Flora of Arizona (Kearney and Peebles
1960), A Flora of New Mexico (Martin and Hutchens 1980) the Flora of North America
http://www.efloras.org/flora_page.aspx?flora_id=1). Taxonomic nomenclature follows USDA Plants

(http://plants.usda.gov/checklist.html ).

.24  Wetland Surveys

Potential wetlands and other waters of the U.S. were surveyed along 100-meter transects within the
Property boundaries. Special attention was directed towards drainages and low spots on topographic
maps or indicated as a National Wetland Inventory (NWI) wetland. Potential wetlands were evaluated
by following the methodology for the on-site determination outlined in the U.S. Army Corps of

Sapphire Energy Company September 2009 5
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Engineers Wetlands Delineation Manual (Environmental Laboratory [987) and in the Regional
Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region (Version 2)
(Environmental Laboratory 2008). These methods require an area to have positive indicators of
hydrophytic vegetation, hydric soils, and wetland hydrology to satisfy the criteria for jurisdictional
wetlands regulated under the Section 404 of the Clean Water Act.

.25 Wetland Vegetation

The US. Fish and Wildlife Service classified vegetation according to its frequency of occurrence in
wetlands (Reed 1988). Plant species have been given wetland indicator status of either obligate wetland
(OBL), facultative wetlands (FACW), facultative (FAC), facultative upland (FACU), or upland (UPL)
based on probabilities of occurring in wetlands. Definitions of wetland indicator status of plants are
shown in Table |. The Natural Resources Conservation Service (NRCS) has also compiled a list of
plants and their wetland indicator status for Region 7. The NRCS list for Region 7 was used to

determine wetland indicator status for plants at sites evaluated on the Property for jurisdictional

wetlands.
Table I: Plant Indicator Definitions
Indicator Indicator .
Symbol Status Definition
OBL Obligate Species that occur.z.llmost always (probability >99 %) in wetlands
under natural conditions.
Facultative Species that usually occur in wetlands (probability 67 to 99 %), but
FACW : .
wetland occasionally found in non-wetlands
. Species that are equally likely to occur in wetlands and non-
FAC Facultative wetlands (probability 33 to 66 %).
Facultative Species that usually occur in non-wetlands (probability 67 to 99 %),
FACU . :
upland but occasionally found in wetlands
Species that occur almost always in non-wetlands under normal
UPL Upland conditions (probability >99 %).
. Species for which insufficient information was available to
NI No indicator L
determine indicator status
2.6  Soils

Soils in the project area were evaluated for hydric conditions by digging holes 20-inches deep and
recording soil colors based on Munsell Color Chart comparisons and observing soil textural and

hydrological features (saturation depth).

Sapphire Energy Company September 2009 7
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1.2.7  Hydrology

Criteria for wetland hydrology require that jurisdictional wetlands have permanent or periodic
inundation or soil saturation for a significant period of the growing season. Wetland hydrology may be

supplied by surface water, groundwater, and direct precipitation

1.2.8 Significant Nexus Determinations

Significant nexus determinations were made for drainage features to determine if they have a surface
connection to traditionally navigable waters of the United States. Significant nexus determinations were
made by examining the topography and spatial extent of erosional features (ephemeral drainages) and
plant communities adjacent to the wetlands. Information in the US. Army Corps of Engineers
Jurisdictional Determination Form Instructional Handbook was reviewed to assist in nexus

determinations.

2.0 WILDLIFE AND VEGETATION
2.1 SPECIES OBSERVED IN PROJECT AREA

Species diversity of wildlife within the Property is low, reflecting habitat conditions with limited breeding
and foraging capacity for many species. Wildlife or their sign encountered during the site visit includes
the striped skunk (Mephitis mephitis), deer (unknown species, tracks only), the banner-tailed kangaroo
rat (Dipodomys spectabilis), roundtail horned lizard (Phrynosoma modestum), Texas horned lizard
(Phrynosoma cornutum), coyote (Canis latrans), green cicada (Sphecius grandis), tarantula wasp (Pepsis sp.),
grasshoppers, harvester ants, prairie rattlesnake (Crotalus viridis), black-tailed jackrabbit (Lepus
cdlifornicus), northern earless lizard (Holbrookia maculata maculata), and tarantulas (Aphonopelma sp).

22 FEDERAL AND STATE SPECIES OF CONSERVATION CONCERN

No plant species protected under the Endangered Species Act are likely to inhabit the Project Area and
federally designated critical habitat does not occur on the Property. Table 2 lists federal and state

species of conservation concern known or with the potential to be present in the Mimbres Basin.

According to the New Mexico Rare Plant Technical Council (NMRPTC), five special status species are
known to occur within the project vicinity. Three of these species are considered Species of Concern
by the USFWS and the State of New Mexico. Species that have been confirmed to be present in the
northeast portion of the Mimbres Basin by NMRPTC are the grayish-white giant hyssop (Agastache
cana), Orcutt pincushion cactus (Escobaria orcuttii), Chihuahua scurf pea (Pediomelum pentaphyllum), and
Griffith’s saltbush (Atriplex griffithsii). The dune prickly pear (Opuntia arenaria) and night-blooming cereus
(Peniocereus greggii var. greggii), have documented occurrences near the Project Area and are considered
Species of Concern by the USFWS and Endangered by the State of New Mexico.

Sapphire Energy Company September 2009 8
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Table 2: Federal and State Species of Concern

Known or with the Potential to be Present in the Mimbres Basin

Possible
Reason for yes/no
. Occurrence . A
Species Status* Habitat . occurrence in Project
in the
A Area
Project Area
Amphibians
o Permanent aquatic
Chiricahua . .
| 4t FT habitats between 2,800 No No habitat
eopard fro
P & and 7,300 ft. ams|
Grassland and desert
Great Plains Small amounts of
grassland, tobosa grass, . .
narrowmouth SE . e Yes suitable upland habitat
requires wet habitat in
toad may be present
summer
New Mexico Montane woodlands
ridge-nose FW and Madrean evergreen No No habitat
rattlesnake woodlands
Fish
. Streams with riffle .
Loach minnow FT ] No No habitat
habitat
) Streams with riffle .
Spikedace FT i No No habitat
habitat
Beautiful shiner FT Rivers and streams No No habitat
Birds
Large trees or cliffs
Bald eagle BGEPA | within one mile of No No habitat

foraging habitat.

Sapphire Energy Company
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plants

Possible
Reason for yes/no
Occurrence . .
Species Status* Habitat in th occurrence in Project
in the Area
Project Area
Foraging habitat
Golden eagle BGEPA | Grassland habitats Yes present, no nesting
habitat
Grassy plains
. P . Foraging habitat
Northern NEXP, | interspersed with o )
. Yes present limited nesting
aplomado falcon SE mesquite, cactus, and .
habitat
yucca
Common black- L )
ST Riparian woodlands No No habitat
hawk
. Yes,
Forages in desert, i ) .
resident Foraging habitat
. shrubland, chaparral, )
Peregrine falcon ST and present, no nesting
and woodlands; nests ]
. summer habitat
in rocky cliffs. )
migrants
Southwestern Riparian woodlands, .
FE, SE No No habitat
willow flycatcher tamarisk stands
Varied habitat,
including ripari
Broad-billed meliding fipartan Suitable nesting habitat
o ST woodlands and No
hummingbird not present
Chihuahuan desert
scrub
Costa’s ST Desertscrub, chaparral, N Suitable nesting habitat
o
hummingbird deciduous forests not present
Arid deserts with
Lucifer rie deserts Wi . Suitable nesting habitat
o ST preferred nectaring No
hummingbird not present

Sapphire Energy Company
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Possible
Reason for yes/no
. . Occurrence . .
Species Status* Habitat ) occurrence in Project
in the
. Area
Project Area
Riparian woodlands,
Violet-crowned ST forests, scrub-oak N No habitat; there are
o
hummingbird adjacent to xeric no riparian woodlands
habitats
White-eared Montane habitats, )
o ST No No habitat
hummingbird woodlands, forests
High-elevation mixed
Yellow-eyed g‘ .
) ST coniferous and No No habitat
junco )
Ponderosa pine forests
o Known to forage in
] ) Riparian canyons, ]
Thick-billed . desert scrub adjacent
o SE deciduous forests, No i
kingbird to habitat; however,
thornscrub, woodlands. . .
no nesting habitat
In New Mexico,
generally in canyons Preferred habitat
Buff-collared . o
o SE and washes with No absent, will likely occur
nightjar . .
mesquite and other only as a transient
small trees
Dense oak and pine- ;
Whiskered P No habitat
ST oak woodlands in No
screech-owl
canyon bottoms
Mexican spotted .
FE Montane forests No No habitat
owl
) Typically well- Marginal habitat,
Arizona . .
developed grasslands . project area is invaded
grasshopper SE . Unlikely .
lacking woody by shrubs or contains
sparrow )
vegetation weeds.
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Species

Status*

Habitat

Possible
Occurrence
in the
Project Area

Reason for yes/no

occurrence in Project

Area

Mammals

Spotted bat

ST

Roost in cliffs, found in
higher elevation
habitats during
summer, lower

elevations in winter

No habitat

Mexican long-

nosed bat

FE

Desert scrub
vegetation with century
plants, creosotebush,
and cacti. Roosts in
mines, caves, and old
buildings

No habitat

Lesser long-
nosed bat

FE

Requires mines and
caves for roost sites
and saguaro cactus and
paniculate agave for
foraging

No habitat

Western yellow
bat

ST

Wooded riparian
habitats

No habitat

Southern pocket
gopher

ST

Typically occur in 5,800
to 8,000 feet in
rabbitbrush riparian,
oak savanna, oak
woodland, pinon-
juniper, chapparal, and
coniferous forest
habitats

No

Site below elevational
range; no habitat

Sapphire Energy Company
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Possible
o Reason for yes/no
ccurrence
Species Status* Habitat in th occurrence in Project
in e
. Area
Project Area
Chihuahuan desert
scrub and semi-desert No hiding or escape
Jaguar FE L No
grassland within 10 cover

square miles of water

Variety of habitats with .
No hiding cover and

Gray wolf NEXP | abundand prey No o
) : prey base very limited
populations
. . . Site is not mesic, no
Arizona shrew SE Mesic wooded habitats No
trees

Molluscs

Rock outcrops and
Hacheta Grande ] .

ST talus slopes, typically No No habitat

Woodlandsnail
montane

*FE = federally endangered; FT = federally threatened; NEXP = federally endangered/non-essential experimental;
SE = state endangered; ST = state threatened; BGEPA — Bald and Golden Eagle Protection Act
Source: USFWS Website http://www.fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm

23 FEDERALLY LISTED SPECIES

There are 56 federally listed species of animals in New Mexico with |2 of these being present in the
Mimbres Basin (Dona Ana, Hidalgo, and Luna counties). Of these |2 species, five are endangered, five
are threatened, and two are experimental, non-essential populations. Based on an analysis of habitat
features in project area, AMEC Geomatrix determined that there is the potential for one of these

species, the aplomado falcon, to utilize habitat in the project area.

2.3.1 Northern Aplomado Falcon

The northern aplomado falcon, a federally endangered species (experimental non-essential population),
has been re-introduced into New Mexico and may utilize habitat on or near the Property; however field
studies in June and September did not detect its presence. One active aplomado falcon nest is known in
New Mexico.

Sapphire Energy Company September 2009 13
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AMEC Geomatrix biologists searched the “action area” for suitable northern aplomado falcon habitat.
The *action area,” as related to impacts associated with the Endangered Species Act, comprises the
Property and adjacent land within visual and aural range of proposed project activities. The action area
was estimated to include a one-mile radius from the Property. Suitable habitat includes semi-desert
grassland habitat interspersed with large yuccas and/or trees containing raptor and/or corvid nests
(aplomado falcons do not build their own nests). Typically, yuccas and trees suitable as nesting
substrates are over six-feet tall and have a platform formed by branches or flowering stalks. Potential
nesting habitat was assessed by driving roads and conducting pedestrian surveys on the Property with
binoculars and a spotting scope.

Potentially suitable nests for the northern aplomado falcon were identified within the Property
(Photograph 5, Appendix A), north of the paved highway, on Bureau of Land Management (BLM),
and state-administered land immediately adjacent to the Property (Figure 2). These nests were
constructed by raptors and ravens. A small patch of suitable habitat, consisting of large yuccas, also
occurs approximately 0.8 miles southwest of the Property boundary on private land.

Removal of yuccas and associated nests may be avoidable due to their location on the periphery of the
Property (although noise and visual disturbance would not be avoidable). Three nests (two are on one
yucca) occur immediately north of the highway in the northwestern-most portion of the Property
between the old railroad grade and Highway 9 (Figure 1). The other nest is located in the
northeastern-most portion of the east half of the Property, adjacent to the eastern Property fence line.

232  Migratory Birds

Avian diversity was low within the Property boundaries, presumably due to lack of canopy structure.
This finding is supported by the relatively greater number of species observed on BLM and state lands
which were discovered to contain more heterogeneous habitat than that present at the Property. Most
species encountered during point-count surveys were passerines, either nesting on the ground or in the
sparsely scattered yucca, or were raptors engaged in soaring/foraging activities. Table 3 summarizes the

results from the June point-count surveys.

The majority of the birds detected were the ground-nesting western meadowlark and the mourning
dove, which usually nests in shrubs and trees. Nests were not observed for these species, although
several mourning dove pairs were seen and were occasionally flushed during sampling point transitions.
Western kingbirds were abundant, and two active nests were identified on the Property; one located in

a yucca and one on a power pole.

Burrowing owls were also observed on the Property and on state land immediately south of the
Property during the June surveys but were not observed during the September surveys. Potential
burrowing owl habitat is present throughout the Property as evidenced by the abundance of burrow
systems.

Sapphire Energy Company September 2009 14
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The horned lark was observed on and adjacent to the Property. The long-billed curlews noted on the
Property are likely transients in the area, as they were observed flying overhead; suitable habitat for this
species does not appear to be present in the vicinity. Swainson’s hawks were regulary observed during
the surveys and while activities were conducted at the property. One active nest was observed in a
yucca adjacent to the Property.

Ground-disturbing construction activities and clearing of yuccas potentially associated with development
of the proposed IABR and conducted from March through August would likely result in a “take” of birds
nesting on the Property, as defined by the Migratory Bird Treaty Act (MBTA), as a result of egg
destruction and bird deaths. Avoidance measures required typically include conducting ground-clearing
activities prior to the breeding season. In addition, avian monitoring is often required by the regulatory
agencies during construction activities.

Table 3: Avian Point Count Survey Results

Common Name Auditory Visual Total
Western meadowlark (Sturnella neglecta) 34 9 43
Mourning dove (Zenaida macroura) 4 17 2]
Western kingbird (Tyrannus verticalis) 4 12 16
Gambel’s quail* (Callipepla gambelii) 5 5
Swainson’s hawk (Buteo swainsoni) 3 3
Long-billed curlew (Numenius americanus) 2 2
White-winged dove (Zenaida asiatica) 2 2
Loggerhead shrike (Lanius ludovicianus) 2 2
Unknown 2 2
Horned lark (Eremophila alpestris) | I
Cactus wren* (Campylorhynchus brunneicapillus) I |
Ash-throated flycatcher (Myiarchus cinerascens) I I
Burrowing owl (Athene cunicularia) | !

The presence of burrowing owls may require additional mitigation measures be employed by Sapphire if
the site is to be developed as an |ABR, as these owls are also protected under the MBTA. Burrowing
owls could occur throughout the property during the breeding and non-breeding seasons and could be
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killed during construction activities. The New Mexico Department of Game and Fish (NMDGF), in
coordination with the New Mexico Burrowing Owl Working Group, California Burrowing Owl
Consortium, and the California Department of Fish and Game, developed “Guidelines and
Recommendations for Burrowing Owl Surveys and Mitigation” (July 2007). These guidelines were
established to provide direction for conducting burrowing owl surveys and designing mitigation during
the preparation of environmental assessment reports and environmental impact statements. When
burrowing owls are confirmed on a project site, these guidelines outline three general approaches to

mitigation:

e Design and implement project activities to spatially avoid negative impacts and disturbance to
burrowing owls and their habitat;

* Design and implement project activities to seasonally avoid negative impacts and disturbances to

burrowing owls (although confirmation of unoccupied burrows will still be required); and/or,
o Relocate burrowing owls that will be negatively impacted to protected areas.

To allow greater flexibility with the project schedule, implementing the third option may be in Sapphire’s
best interest. This would involve either trapping and relocating, or utilizing one-way doors in burrow
entrances to exclude burrowing owls. One-way doors must be inserted 48-hours prior to construction
so that burrows remain unoccupied. This method (trapping or utilizing one-way doors) must be initiated
prior to March | in the year of construction to avoid an MBTA take (nesting activities begin after March
). Construction must be phased so that ground-clearing would occur immediately after trapping or
excluding to ensure burrow destruction and disallow re-occupation by owls. A video probe should be
used to determine if burrow is providing burrowing ow! nesting habitat. If there is a lag between initial
ground clearing/burrow destruction and other construction activities, surveys may need to be
conducted to ensure that further burrows have not been constructed and subsequently occupied by

owls.

Two natural or artificial burrows should be constructed to compensate for each active burrow
rendered unsuitable, and a minimum of 6.5 acres of foraging habitat should be maintained in an
undisturbed habitat condition for each pair or unpaired resident bird. Permits must be obtained by
USFWS and NMDGF to handle burrowing owls.

2.3.3 Bald and Golden Eagle Protection Act

Golden eagles are protected under the Migratory Bird Treaty Act (MBTA) and the Bald and Golden
Eagle Protection Act (BGEPA). Under these statutes, it is illegal to implement activities that would result
in “take” of bald eagles or golden eagles. The BGEPA defines “‘take” as “pursue, shoot, shoot at, poison,

wound, kill capture, trap, collect, molest or disturb”. Disturb means to agitate or bother eagles to a
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degree that causes or is likely to cause, based on the best scientific data available, injury to an eagle;
decrease in productivity by substantially interfering with normal breeding, feeding, or sheltering
behavior; or, nest abandonment by substantially interfering with normal breeding, feeding or sheltering
behavior.

Golden eagles occur throughout western North America and hunt by soaring over open prairie,
sagebrush-grassland and woodland habitats. Golden eagles eat primarily jackrabbits, ground squirrels,
and carrion and occasionally prey on deer and antelope fawns, other small mammals, and waterfowl.
Golden eagles generally nest on cliffs, in large trees, or occasionally on artificial structures such as power
poles. Golden eagles have not been observed on the Property, but have been regularly observed along
Highway 9 east of the Property. They may periodically utilize the Property for foraging.

24 NEW MEXICO STATE-LISTED WILDLIFE

The primary species of potential concern relative to New Mexico State-Listed wildlife in and near the
Property is the Great Plains narrowmouth toad (Gastrophryne olivacea). Habitat for this species was
assessed along |00-meter survey transects during with the wetland and plant surveys. General habitat

was characterized and mapped, as shown on Figure 3.

Habitat for the Great Plains narrowmouth toad is limited within the Property. Suitable habitat includes
grassland and desert grassland habitats, principally those containing tobosa grass and aquatic habitat in
summer for reproduction. Aquatic habitat for reproduction may consist of swales and/or roadside
ditches. Tobosa grass was sparse on the Property, although other grasses that occur on site may
provide the same type of refuge, such as blue panic grass. Tobosa grass and other suitable grasses occur
north of Highway 9 within the Property boundaries. Rodent burrows which may also be used as refuges
by this toad are extensive throughout the Property. Aquatic habitat was not observed during the site
suveys, but several swales and roadside ditches may be suitable for breeding. It is unlikely that this
species would occur in the project area due to the limited amount of suitable habitat.

25 VEGETATION SURVEY RESULTS

Ecological conditions within the Property have been altered by past land uses that have removed the
original cover of native vegetation from the site. Nearly all of the Property was used to produce
irrigated crops until 1971, when farming was discontinued and the site was allowed to colonize with
invasive plants typical of disturbed soils. Much of the Property has dense stands dominated by invasive
species with low densities of native plants.

The species composition and canopy structure of vegetation on the Property differs substantially from
native plant communities on adjacent state and federally managed land. Native vegetation on adjacent

land is typical of the Semidesert Grassland and Chihuahuan Desertscrub. Dominant native species
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include soaptree yucca, creosote bush (Larrea tridentata), honey mesquite (Prosopis glandulosa), tarbush
(Flourencia cernua), Mormon tea (Ephedra trifurca), tobosa (Hilaria mutica), vine mesquite (Panicum
obtusum), and a diversity of other forbs grasses, and cacti. The canopy structure of the native plant
communities, with an upper tier of shrubs and a lower tier of herbaceous species supports much higher
levels of biodiversity than the Property, which is dominated by herbaceous invasive species interspersed

with patches of bare ground.

2.6 NEW MEXICO STATE-LISTED PLANTS

The majority of the vegetation on the Property consists of grasses with occasional yucca and cacti.
Table 4 summarizes the dominant grass species encountered during the June and September 2009 site
visit. At the time of the site surveys in June, there had been limited rainfall and much of the vegetation
was dry. During the surveys in September, the monsoon rains had begun and vegetation, especially

warm-season grasses, were initiating new growth.

Table 4: Dominant Grasses in Project Area

Scientific Name Common Name Growth Form/ Habitat
L I . Annual, occurs on sites where native
Aristida adscenionis Six weeks three awn
grasses have been depleted.
Aristida divaricata Poverty three-awn Perennial bunch grass.
L Annual, invasive species which occurs on
Chloris virgata Feather finger grass . .
disturbed soils.
Eragrostis lehmanniii Lehman’s lovegrass Introduced, perennial bunch grass.
I . Perennial bunch grass, fine-textured
Hilaria mutica Tobosa . g
soils, often occurs in swales.
. . . Introduced, perennial bunch grass, often
Panicum antidotale Blue panic grass . e
associated with irrigation.
. ] . Perennial, often found in swales with
Panicum obtusum Vine mesquite .
fine-textured soils.
. Perennial bunch grass, indicator of low
Tridens pulchellus Fluff grass - gra )
potential productivity of soils.

Dominant forbs present at the site included cocklebur (Xanthium strumarium), unicorn plant (Proboscidea
louisianica), Russian thistle (Salsola iberica), silver-leaf nightshade (Solanum eleagnifolium), and Powell
amaranth (Amaranthus powellii). Sub-dominant forbs included scarlet gaura (Gaura coccinea), velvety gaura
(Gaura parviflora), milkweed (Asclepias brachstephana and engelmannii), bladderpod (Lesquerella gordonii),
bindweed (Convolvulus incanus), desert marigold (Baileya multiradiata), Verbena goodingii, hogpotato
(Hoffmanseggia densiflora), lobed ground-cherry (Physalis lobata), cholla (Opuntia imbricata), scarlet
globemallow (Sphaeralcea coccinea), narrowleaf globemallow (Sphaeralcea angustifolia), soaptree yucca
(Yucca elata), broom snakeweed (Gutierrhezia sarothrae), yellow star thistle (Centuarea solstitialis), kochia
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(Kochia scoparia), thistle (Cirsium sp.), puncture vine (Tribulus terrestris) and prickly-pear (Opuntia
polycantha). No rare or special status species were identified on the Property during the June and
September surveys.

2.7 WETLAND AND OTHER WATERS OF THE U.S.

2.7.1 Overview of Wetland Regulations

The COE is responsible for regulation of wetlands as specified under the Clean Water Act and has
defined wetlands in the 1987 Wetland Delineation Manual based on features of soils, vegetation, and
hydrology. The 1987 Wetland Delineation Manual describes the process that is used to determine
whether a site meets the requirements to be defined as a wetland in accordance with federal regulation
as follows:

“Wetlands are those areas that are inundated or saturated by surface or ground water
at a frequency and duration sufficient to support, and that under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes bogs and similar areas.”

Wetlands generally have the following characteristics:

e Water on or near the surface, all or part of the year.

e Distinctive poorly drained soils that develop certain physical characteristics due to the presence
of water (referred to as hydric soils).

e A predominance of vegetation composed of species (referred to as hydrophytes) adapted to life
in wet soils.

Wetlands can be present in riparian areas, flood plains, and upland forested areas. Some wetlands hold
fresh water, some are saline, and others are created by underground water that discharges at or is very
close to the surface. They are wet long enough and often enough to provide natural ecological functions,
though they can be dry part of the year. Wetlands form part of a continuous gradient between uplands
and open water. They may be bordered by both wetter areas (deepwater habitats) and by drier uplands
(non-wetlands).

Wetlands and riparian areas are also protected by Executive Order 11990 (wetland protection) and

11988 (floodplain management), which regulate federal activities in wetlands or riparian areas.

Legal decisions (Solid Waste Agency of Northern Cook County v. U.S. Army Corps of Engineers)
indicate that jurisdictional wetlands must have a direct connection (nexus) to interstate commerce.
Generally, wetlands associated with streams and intermittent drainages are considered by the COE to
have a connection to interstate commerce, but isolated depressional wetlands (e.g., ponds, lakes, and
potholes) often do not and, therefore, are not regulated under Section 404 of the Clean Water Act.
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Recent Supreme Court rulings (Rapanos v. United States and Carabell v. United States.) direct the COE
to make case-by-case analyses to determine if wetlands have a “significant nexus” to navigable waters. A
significant nexus exists when it is demonstrated that a tributary or wetland has “more than a speculative
or insubstantial effect on the chemical, physical, and biological integrity of a traditional navigable water”.
Determinations for the presence of a significant nexus must be made for the following waters:

e Non-navigable tributaries that do not typically flow year-round or have continuous flow for at
least three months of the year.

e  Wetlands that are adjacent to such tributaries

e Wetlands that are adjacent to but that do not directly abut a relatively permanent non-navigable
tributary.

2.72  Wetlands and Non-wetland Waters of the United States

Natural drainage patterns within the Property have been extensively modified by construction of
concrete irrigation ditches, a paved highway, access roads, irrigated crop fields, and a railroad right-of-
way (abandoned). Topographically, the land slopes gently to the south and overland flow paths are
largely determined by openings in the railroad embankment or under the concrete irrigation ditches and
in roadside ditches. Incised, eroded drainages are present where overland flows are concentrated by
the railroad embankment, highway, and concrete irrigation ditches. These eroded, incised drainages are
most prominent at the northern part of the Property, becoming barely un-discernable at the southern

edge of the Project Area.

One palustrine open water (POW) wetland was indicated on NWI maps depicted for the area (Figure
2). This wetland was assessed for Clean Water Act applicability. The POW was determined to be a
man-made pond associated with a historical windmill and stock tank, and is located immediately north
and outside of the Property boundaries. Neither the windmill or stock tank is currently functional, nor
did the POW contain water. A Routine Wetland Determination form was not completed because the
POW was determined to be outside of the Property. Observations indicate that this is not a wetland
applicable to the Clean Water Act due to the lack of hydrophytic vegetation and appropriate hydrologic

conditions.

Two potential wetlands were identified on the Property, north of Highway 9, abutting the north side of
the Property (Figure 2). These vegetated swales (SP- 2 and SP-3, Figure 2) are present where surface
water seasonally collects as a result of the old railroad grade intercepting surface runoff from rangeland
and irrigated crop fields (Photographs 6 and 7, Appendix A). Wetland Determination Data Forms
for these sites are included as Appendix B. These sites have hydrophytic vegetation but the soils do
not exhibit hydric features. Plant species present on these sites include the species listed in Table 5.

Sapphire Energy Company September 2009 21



AMEC Geomatrix, Inc.

Biological and Wetland Field Survey Report — Cooper Ranch Property

Table 5: Plant Species Present at Wetland Evaluation Sites

Scientific Name Common Name Wetland Indicator Status
Amaranthus powellii Powell’s amaranth UPL
Aristida adscenionis Six-weeks three awn UPL
Asclepias engelmannii Milkweed UPL
Chloris virgata Feather finger-grass UPL
Chrysothamnus nauseosus Rubber rabbitbrush UPL
Echinochloa colona Jungle-rice FACW
Eriochloa acuminate Taper-tip cup grass FACW
Hilaria mutica Tobosa UPL
Opuntia imbricate Cholla UPL
Opuntia polycantha Prickly pear cactus UPL
Panicum obtusum Vine mesquite FAC
Setaria macrostachya Plains bristlegrass UPL
Solanum eleagnifolium Silver-leaf nightshade UPL
Sorghum halapense Johnson grass FACU
Xanthium strumarium Cocklebur FACU
Yucca elata Soaptree yucca UPL

Wetland hydrology is present at sites SP-2 and SP-3 during the monsoon season when runoff collects on
the upslope side of the railroad embankment. It is likely that the soils at these sites have been altered by
construction of the railroad and by erosional deposition from irrigated cropland that is immediately
adjacent and upslope from the railroad grade. The soils at the SP- 3 have no horizon development to 20
inches, exhibit no redox features, and do not have a chroma that is typically associated with hydric soils.
The soils at SP-3 have the same color and chroma (7.5 YR 3/3) as soils at SP-4, an adjacent upland site
(Figure 2).

Site SP-2 has hydrophytic vegetation and wetland hydrology during the monsoon season but like site SP-
3; the soils do not exhibit hydric features. The upper 2 inches of the soil horizon has a color and
chroma of 7.5 YR 3/3 and from 2-18 inches the soil color and chroma are 5YR 4/4. The soil exhibits no
redox features associated with anaerobic conditions. Evaluation of site SP-1 (Figure 2), in a broad swale
down slope from a gap in the railroad embankment, indicated that the vegetation was not hydrophytic
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and the soils had a brighter chroma (7.5 YR 3/4). It appears that in depressons formed by railroad
embankment soils have slightly lower chromas than soils that do not support hydrophytic vegetation
(7.5 YR 3/3 versus 7.5 YR 3/4). According to the Arid West Region Supplement, the soils of the
Property may be “problem soils” based on Indicator TF2: Red Parent material described in the Arid
West Regional Supplement to the Wetland Delineation Manual.

Because sites SP-2 and SP-3 have hydrophytic vegetation and wetland hydrology and the soils have been
extensively altered and are derived from red parent material (“problem soils”), these sites were
determined to be wetlands and were evaluated for a nexus with traditionally navigable waters of the
United States. SP-2 is 0.042 acres and SP-3 is 0.245 acres.

Wetland SP-3 has a hydrologic connection to areas down-slope through a wash (Erosional Feature A,
Figure 2). This erosional feature begins at an irrigated crop field and collects water in a constructed
ditch (Photograph 8, Appendix A) that extends through a gap in the railroad grade (Photograph 9,
Appendix A) and continues south (Photograph 10, Appendix A), for approximately 817 feet before
becoming undetectable because the bank and bed become undefined. Flow from this wash seeps into the
soil without connecting to other drainage features.

Erosional Feature B begins at the south boundary of the Project Area and extends south in a roadside
ditch for 966 feet before being intercepted by a berm associated with an irrigation pipe (Photograph
11, Appendix A). This ditch exhibits features of regular flows and supports several hydrophytic plant
species. This erosional feature originates at an outflow pipe from an irrigation pumping station
(Photograph 12, Appendix A) that discharges water to the road-side ditch as part of flushing
associated with maintenance. Water discharged to this ditch does not flow to a series of road-side
ditches that extend along the road on the Mexican border; rather, water is confined by berms and
slightly higher topographic relief before the ditch reaches the road-side border ditch. Road maintenance,
agricultural management, and activities by the Border Patrol to create unvegetated strips along roads
continually alter the configuration and microtopography of road-side ditches in and around the Project
Area.

There are other erosional features on the Property where overland flows have been channeled through
breaks in the abandoned concrete irrigation ditch, resulting in head cutting above the ditch
(Photograph 13, Appendix A) and a drainage channel extending several hundred feet downslope
from the ditch. None of these erosional features has a nexus with other drainages, ditches, or water
ways. These drainages all become undefined by a bank and bed and water seeps into the broad, relatively
flat upland. The vegetation associated with these erosional features is dominated by upland plant species

(e.g., Powell’s amaranth, feather finger-grass, and six-weeks three awn).

None of the drainages (erosional features) has a nexus with traditionally navigable waters of the United
States. The Property and surrounding land slopes toward the Mexican border, which is one-half mile
from the boundary of the Property; consequently, ephemeral, non-wetland drainages that exit the
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United States in the vicinity of the Project Area would have the potential to flow into the waters of
Mexico.
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Photograph | — Abandoned irrigation ditch on Property and typical sparse vegetation (June)

Photograph 2 — Typical view of Property (June)
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Photograph 3 — Raptor or raven nests in yucca on Property north of railroad grade
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Photograph 5 — Yucca/grassland community on land adjacent to Property (June)
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Photograph 7 — Wetland at SP-2 north of railroad grade (September)
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upslope from railroad grade (September)

Beginning of Erosional Feature A,

Photograph 8

downslope from Highway 9 and railroad (September)

Erosional Feature A

Photograph 9

September 2009
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Photograph 10 — Point at which flow is not detectable in Erosion Feature A (September)

| — Beginning of Erosional Feature B and irrigation pump station (September)
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Photograph |3 — Eroded drainage feature at break in irrigation ditch (September)
Note eroded head cut from overland flow, upslope from break in ditch.
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PRELIMINARY JURISDICTIONAL DETERMINATION FORM |

This preliminary JD finds that theve "may be' waters of the United States on the subject project site, and identifies all
aguatic features on the site that could be affected by the proposed activity, based on the following information: !

Appendix A - Sites

|
| |
| |
‘ :
|

[

l

District Office Albuquerque District File/ORM # 1D Date:
!
|

I State D Civ/Couniy 1 una County Person Requesting PJD - Jaime Moreno. Sapphire Lnergy

l
|
]
|
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|
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see attached Biological Resources and Wetlands Report
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Remarks: STeETATICAL

THID (5 &OATIVTS | U0 3TURBSED v

U8 Army Corps of Engineers Arid West ~ Version 2.0



SOIL

Sampling Point: __ =  ~_|

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features .
{inches) Color (moist) % Color (moist) % Type' Loc” Texture Remarks
A - 7-3Y R 3/ CLAM oAaw

‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix. CS=Covered or Coated Sand Grains.

?Location: PL=Pore Lining. M=Matrix.

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (Ad4)

Stratified Layers {(AS) (LRR C)

1 em Muck (A9) (LRR D)

Degleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Hydric Soil indicators: (Applicable to all LRRs, unless otherwise noted.)

___ Sandy Redox (85)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
___ Depleted Gark Surface (F7)
Redox Depressions (F8)
Vernal Pools (FS)

Indicators for Problematic Hydric Soils™:
1 cmMuck (AS) (LRR C)
__ 2cmMuck (A10) (LRR B)
Reduced Vertic (F18)
___ Red Parent Material (TF2)
Other (Explain in Remarks)

}Indicators of hydrophytic vegetation and
wetland hydrology must be present,

___ Sandy Gleyed Matrix (S4)

unless disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present?

Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check alit that apply)

Secondary Indicators (2 or more required)

___ Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Water Marks (B1) (Nonriverine)
Sediment Deposits (B2) (Nonriverine)
Drift Deposits (B3) (Nonriverine)
Surface Soil Cracks (B6)

Inundation Visible on Aerial Imagery (B7)
___ Water-Stained Leaves (B9)

Salt Crust (B11)

Biotic Crust (B12)

Aquatic Invertebrates (B13)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres along Living Roots (C3)
Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

___ Thin Muck Surface (C7)

Other (Explain in Remarks)

Water Marks (B1) (Riverine)

Sediment Deposits (B2) (Riverine)

Drift Deposits (B3) (Riverine)

Drainage Patterns (B10)

__ Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No
Woater Table Present? Yes No
Saturaticn Present? Yes No

(includes capillary fringe)

Depth (inches):
Depth (inches):
Depth (inches):

rd

o

Wetland Hydrology Present? Yes

No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Arid West — Version 2 0




WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: AR R - coePER R ANCH City/County:
Applicant‘Owner:

Sampling Date: E( ZL Oj
state:_ AN M Sampling Point: __ < P~ 2

LA

J. CLuoT T

Investigator(s):

Section, Township, Range:

SEC 9 —-rgjp Rinw

Landform (hillslope, terrace, etc.): DEPRED™ D Local relief (concave, convex, none): _C @ NCAGT Slope (%): __©Q
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes _____60 (if no, explain in Remarks.)

Are Vegetation Y &9 Soil _X&3 or Hydrology _ Y &= significantly disturbed? Are “Normal Circumstances” present? Yes _____ No [l

Are Vegetation . Soil , or Hydrology naturally problematic?

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

i I
HydrophyﬁcPVegetatlon Present? Yes No — Is the Sampled Area
i i ? Y
Hydric Soil Present 6o No e within a Wetland? Yes Ll No
Wetland Hydrology Present? Yes ~  No
Remarks: § 115 15 1N PTPARSIIION WITHR NO OUTLST wPooPE FRow RALROAD
(-2
EMBANKMENT. SolLs ARE "PrlodLenm Secils” Because ‘;‘TF PAagT DisTAapRpAanNCe
AND RETD PARTNT MATERI AL ANYD bow CHZOM AL343 ) 7-5YR3B.D
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test worksheet:
Iree Stratum (Plot size: ——-—’—) % Cover Species? Status Number of Dominant Species
1. Nown & That Are OBL, FACW, or FAC: 2 A
2 Total Number of Dominant
3. Species Across All Strata: 3 (B)
4
Percent of Dominant Species
= Total Cover That Are OBL, FACW, or FAC: & 6-6  (aB)
Sapling/Shrub Stratum (Plot size: )
1. Nov& Prevalence Index worksheet:
2. Total % Cover of: Multiply by:
3. OBL species x1=
4. FACW species x2=
5. FAC species x3=
= Total Cover FACU species x4=
Herb Stratum (Plotsize: _©. } Aet _ | UPL species x5=
1. PAN‘C“!* CRTUS L 30 XYEo —m- Column Totals: (A) (B}
2. _ARSTDA ADSCEMIcANS (S Y& uel
3. _S0LANUWM SLEAGNEOLIuUM X>) _ND yup Prevalence Index = B/A=
4 AmMARAENTHS POwc: L S5 NOo yfPL Hydrophytic Vegetation Indicators:
5. ALCLEPIAS CAN6ELMANNI Ja Ao P _~ Dominance Test is >50%
6._CRioCHLOA ACUMIANATA 1 5 Y&Es [FAcw) | — Prevalence Index is $3.0'
7 ___ Morphological Adaptations’ {Provide supporting
’ data in Remarks or on a separate sheet)
8. s
Problematic Hydrophytic Vegetation’ (Explain)
== Total Cover - 4 v
Woody Vine Stratum (Plot size: )
1 MNONGS 'Indicators of hydric soil and wetland hydrology must
’ be present, unless disturbed or problematic.
2.
“77 = Total Cover Hydrophytic
Vegetation o
% Bare Ground in Herb Stratum o3 % Cover of Biotic Crust Present? Yes No
Remarks:
US Army Corps of Engineers Arid West — Version 2.0




SOIL

Sampling Point: Qf =2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

_(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
2-2 Z.5YR 3/3 G AVECLY CLAY LoAW
=30 5YR 4 /q 0N n

'Type; C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

?Location: PL=Pore Lining. M=Matrix.

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (AS) (LRR C)

1 cm Muck (AS) (LRR D)

Depleted Below Dark Surface {A11)
Thick Dark Surface (A12)

___ Sandy Mucky Mineral (S1)

___ Sandy Gleyed Matrix (S4)

Hydric Soil Indicators: (Applicable to all LRRs, uniess otherwise noted.)

___ Sandy Redox (S5)

___ Stripped Matrix (S6)

___ Loamy Mucky Mineral (F1)
___ Loamy Gleyed Matrix (F2)
___ Depleted Matrix (F3)

___ Redox Dark Surface (F6)
___ Depleted Dark Surface (F7)
___ Redox Depressions (F8)
__ Vernal Pools (F9)

indicators for Problematic Hydric Soils’:

__ 1 cm Muck (AS) (LRR C)
___ 2 cmMuck (A10) (LRR B)
___ Reduced Vertic (F18)

Red Parent Material (TF2)

___ Other (Explain in Remarks)

ndicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil Present?

Yes

‘¢ PRo®BLTM So L',

Rematks: \)p REPOY FSATURSES ANO BRIEWHT CHRoMA |INICATIVE of

HYDROLOGY

Wetland Hydrology indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

___ Surtace Water (A1)

___ High Water Table (A2) -

___ Saturation (A3)

___ Water Marks (B1) (Nonriverine)

___ Sediment Deposits (B2) (Nonriverine)
Drift Deposits (B3) (Nonriverine)

___ Surface Soil Cracks (B5)

___ lnundation Visible on Aerial imagery (B7)
___ Water-Stained Leaves (B9)

Salt Crust (B11)

Biotic Crust (B12)

Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor {(C1)

Presence of Reduced Iron (C4)

Recent \ron Reduction in Titled Scils (C6)
Thin Muck Surface (C7)

Other (Explain in Remarks)

Oxidized Rhizospheres along Living Roots (C3)

Water Marks (B1) (Riverine)

Sediment Deposits (B2) (Riverine)

Drift Deposits (B3) (Riverine)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial imagery (CS)
Shallow Aquitard (D3)

FAC-Neutrai Test (D5)

Field Observations:

Surface Water Present? Yes (v
Woater Table Present? Yes
Saturation Present? 2s

(includes capiliary fringe)

No
Ne
No

11}
Depth (inches): 3

Depth (inches):
Depth (inches):

Wetland

Hydrology Present? Yes No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Arid West - Version 2.0




WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: IAB R-CoprER RANCH City/County: _ Lu PA Sampling Date: /0‘7
Applicant/Owner: State: N M Sampling Point: ,j E - ,3
investigator(s): J. SLLioTT Section, Township, Range: _Sec ., S48 T29IN RT W

Landform (hillslope, terrace, etc.): __ ALl Vi AL Local relief (concave, convex, none): _CONCAUS Slope (%), __ O
Subregion (LRR): Lat: Long: Datum;

Soil Map Unit Name: 7 NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ___{ No ______ (¥ no, explain in Remarks.)

Are Vegetation YE8, Soil __XEY. or Hydrology _N£9 _significantly disturbed? Are “Normal Circumstances” present? Yes ____ No ___t/___
Are Vegetation _____,Soil______, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS -~ Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes / No Is the Sampled Area

i 7 P
Hydric Soil Present? Yes No within a Wetland? Yes v No i
Wetland Hydrology Present? Yes ¥ _ No

Remarks: € |78 \& 1IN SWALE Do NILOPE FROM IRAIGATED FIGD AND UuraLo PE FrROAT
ARBANDONGSD RAILREAD CAMBANICMBWNT. RRA GRADE Brodls S3uRFACE RUPOFEF,
Seols AT ¢ PRoPLGA Sollsh AND PLTURBED Y R R conNsTrw I toN AND DSPo 2. Tio®
OF JEDIMEAT TROM (Y @23¢oPE SoulelDS (Cop Frecd Ang ZANGECAND)
VEGETATION - Use scientific names of plants.

Absolute Dominant indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover _Species? _Status Numnber of Dominant Species
1. MNonNE That Are OBL, FACW, or FAC: 2 A
2 Total Number of Dominant 3

3 Species Across All Strata: (B
4
_ Percent of Dominant Species
= Total Cover That Are OBL, FACW,or FAC: _ €6 - U (AB)

Sapling/Shrub Stratum (Plot size: )
1 NopE Prevalence Index worksheet:
2. Total % Cover of: Multiply by-
3. ‘ OBL species x1=
4. FACW species x2=
5. FAC species x3=

= Total Cover FACU species x 4=
Herb Stratum (Plot size: O AL RS ) UPL species x5=
1._PANicum omTuduva 20 YES PAC | column Totals: (A) (&
2. _SOLANUM ELEASAITOLIUmM LO No UugeL
3_SAHRGHRUM HAEPENIG 20 YES FRewn Prevalence Index = B/A=
4 _EcuinioctitfA coon A 20 Y ES £Acw | Hydrophytic Vegetation indicators:
5. YANTRIUM <1t mARIuw 1 N Blcw !Dominance Test is >50%
6. _AMARAMTHAI POoWSLL) re NO U¥PL | __ Prevalence Index is <3.0'
7. HILARIA i TLeA Q NOC (4P | _ Momphological Adaptations' (Provide supporting

' — _ data in Remarks or on a separate sheet)
8 _ADCLEPIAS ENGELMANK /D ND Pt ) . e
___ Problematic Hydrophytic Vegetation (Explain)
= Total Cover

Woody Vine Stratum (Plot size: )

1 NONE ‘indicators of hydric soil and wetiand hydrology must
) be present, unless disturbed or problematic.

2. i
(ol = Total Cover Hydrophytic
Vegetation /
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes No
Remarks:

US Army Corps of Engineers Arid West - Version 2.0



SOIL Sampling Point: 3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
* -
O-20 ZoXR 3/3 _to¢ CLAY CLEAM
'Type: C=Concentration, D=Depletion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains. ?Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
___ Histosol (A1) __ Sandy Redox (S5) __ 1 cmMuck (A9) (LRR C)
___ Histic Epipedon (A2) ___ Stripped Matrix (S6) __ 2cmMuck (A10) (LRR B)
___ Black Histic (A3) __ Loamy Mucky Mineral (F1) ___ Reduced Vertic (F18)
___ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2) ___ Red Parent Material (TF2)
___ Stratified Layers (AS) (LRR C) ___ Depleted Matrix (F3) __ Other (Explain in Remarks)

1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)

Redox Dark Surface (F6)
Depleted Dark Surface (F7)

___ Thick Dark Surface (A12) ___ Redox Depressions (F8) 3Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) _ _ Vernal Pools (F9) wetland hydrology must be present,
__ Sandy Gleyed Matrix (S4) unless disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No v~

Remarks: No ({oRizoN OBUECOPUMIENT oR RGI0R FEATURE 5. Soit Cotor. AN D CHAA
THE SAME AS ADTACGAT UPCAPNDS . THIS (3 A * PRorMBeEw soilY,

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one reguired; check ali that apply) Secondary Indicators (2 or more required)
__’_/Surface Water (A1) ___ SaltCrust (B11) ___ Water Marks (B1) (Riverine)

High Water Table (A2)
Saturation (A3)
Water Marks (B1) (Nonriverine)

Biotic Crust (B12) _/ Sediment Deposits (B2) (Riverine)
Aquatic invertebrates (B13) Drift Deposits (B3) (Riverine)
Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)

___ Sediment Deposits (B2) (Nonriverine) ___ Oxidized Rhizospheres along Living Roots (C3) ___ Dry-Season Water Table (C2)

__ Drift Deposits (B3) (Nonriverine) ___ Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)

___ Surface Soil Cracks (B6) ___ Recent Iron Reduction in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (CS)
__ Inundation Visible on Aerial Imagery (B7)  __ Thin Muck Surface (C7) ___ Shallow Aquitard (D3)

___ Water-Stained Leaves (B9) ___ Other (Explain in Remarks) ___ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes _/ No____ Depth (inches): __2 "

Water Table Present? Yes No ______ Depth (inches):

Saturation Present? Yes No ______ Depth (inches): Wetland Hydrology Present? Yes _L No____
(includes capillary fringe)

Describe Recorded Data (stream gauge. monitoring well, aerial photos, previous inspections), if available:

Remarks: THLS 5.TE EURL&AI\TEQ A SRS JUNS AND (Foceow NG
RAwSTORW (K STOTEM BER. APPEARS Te Ny RETAIM W ATER

AFTER SI&CMLFt cANT sToRw CEIEATD

Us Army Corps of Engineers . Arid West - Version 2.0




WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: INBR — C e 72 [2ANCW City/County: L=t PN Sampling Date: _ & [ (¢
Applicant/Owner: State: & # Sampling Point: SO~
Investigator(s): ] ST T Section, Township, Range: __ SoC € 7290 Raw

Landform (hillslope, terrace,etc.): _ TEZ A pes Local relief (concave, convex, nane): NCeWE Slaope (%): 0
Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No 7 (if no, explain in Rernarks.)
Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes No =~
Are Vegetation . Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No /) Is the Sampled Area

Hydric Soil Present? Yes No // within a Wetland? Yes No

Wetland Hydrology Present? Yes No __ &~

Remarks: 5 (T2 (a3 Diwwcwdec” 3 F2eM ADTACSAT IRRMUCECATEDL CRLACAN D A D
Thcit APANIILZY [RAILRCAD GRZADE THAT Frocks CSROAND

VEGETATION ~ Use scientific names of plants.

Absolute Dominant Indicator
% Cover _Species? _Status

Dominance Test worksheet:

Tree Stratum (Plot size: )

1. AN & e

Number of Dominant Species

That Are OBL, FACW,or FAC; _____} (4

Total Number of Dominant

2
3. Species Across All Strata: t (B)
4

Percent of Dominant Species

= Total Cover That Are OBL, FACW, or FAC: @)

. (A/B)
Sapling/Shrub Stratum (Plot size: )

1. A o iv

Prevalence Index worksheet:
Total % Cover of:

OBL species

FACW species

FAC species

Multiply by:
x1=
x2=
x3=
= Total Cover FACU species X4=

Herb Stratum (Plot size: _C -+ ACRE - UPL species L 5e

A WAL ANT XUAS (A)

LIS

— -
Oy el 7

Column Totals:

®)

S L& i—atawn

HALE DEASE

14 led R Wi T e A Prevalence Index = B/A =

Hydrophytic Vegetation indicators:

___ Prevalence Index is <3.0'

___ Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

1
2
3
4.
5. ___ Dominance Test is >50%
6
7
8

. ___ Problematic Hydrophytic Vegetationl (Explain)
&2 = Total Cover

Woody Vine Stratum (Plot size: )
1. Ao =

2.

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Hydrophytic
Vegetation
Present?

92X = Total Cover

S

% Bare Ground in Herb Stratum % Cover of Biotic Crust Yes No

Remarks:

US Army Corps of Engineers Arid West — Version 2.0



SOIL Sampling Point: _ D [ — <

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

1 cm Muck (AS) (LRR D)
Depleted Below Dark Surface (A11)

Redox Dark Surface (F6)
Depleted Dark Surface (F7)

1
|

Depth Matrix Redox Features |

(inches) Color (moist) % Color (moist) % Type' Loc” Texture Remarks !

T |

L -2¢r 751X 342 CLAY LeAwW) l
|
i

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. *Location: PL=Pore Lining. M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:

___ Histosol (A1) ___ Sandy Redox (SS) __ 1 cm Muck (A9) (LRR C)

___ Histic Epipedon (A2) ___ Stripped Matrix (S6) __ 2cmMuck (A10) (LRR B)

___ Black Histic (A3) __ Loamy Mucky Mineral (F1) __. Reduced Vertic (F18)

___ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2) ___ Red Parent Material (TF2)

___ Stratified Layers (AS) (LRR C) __ Depleted Matrix (F3) __ Other (Explain in Remarks)

___ Thick Dark Surface (A12) __ Redox Depressions (F8) *Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) ___ Vernal Pools (F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) unless disturbed or problematic.
Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes No
Remarks: No HeRizem DIuSec 7 wiEAST e RTOL N FEATHRED

CCLeR A CHLoMA T®E SAmE A>s 3P-3

HYDROLOGY

Wetland Hydrology Indicators:
Primary indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

__ Surface Water (A1)

___ High Water Table (A2)

___ Saturation (A3)

___ Water Marks (B1) (Nonriverine)

___ Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)

___ Surface Soil Cracks (B6)

___ Inundation Visible on Aerial Imagery (B7)
___ Water-Stained Leaves (B9)

Satt Crust (B11)
Biotic Crust (B12)

Water Marks (B1) (Riverine)

Sediment Deposits (B2) (Riverine)
Agquatic Invertebrates (B13) Drift Deposits (B3) (Riverine)

Hydrogen Suffide Odor (C1) Drainage Patterns (B10)

Oxidized Rhizospheres along Living Roots (C3) ___ Dry-Season Water Table (C2)

Presence of Reduced Iron (C4) Crayfish Burrows (C8)

Recent Iron Reduction in Tilled Soils (C6) Saturation Visible on Aerial Imagery (C9)
Thin Muck Surface (C7) Shaliow Aquitard (D3)

Other (Explain in Remarks) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No _-~ Depth (inches):
Water Table Present? Yes No _~ Depth (inches):

Saturation Present? Yes No ___ Depth (inches): Wetland Hydrology Present? Yes No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Arid West — Version 2.0



Photo Log
For Sapphire Energy
Field Visit

March §, 2009
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View SE from NW corner Section 8

View S from north central point of Section 8§



View S from NW portion of Section 8

View N from NW portion of Section 8 (the small piece of property across highway)



View N from S-mid point of Section 8

View NW from SE comner Section 8



View NE from SE corner Section 8

View SW from E-mid point of Section 9



View NW from SE corner Section 9

View N from S-mid point of Section 9



View S from middle of Section 8
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Mimbres Basin, NM

Common Name

Scientific Name

Status

County

Fis

Chub, Roundtail Gila robusta Hidalgo - State: Endangered
. . . Federal: Threatened
Minnow, Loach Tiaroga cobitis Hidalgo State: Threatened
. - . Federal: Threatened
Spikedace Meda fulgida Hidalgo State: Endangered
A . . Hidalgo -

Frog, Leopard, Chiricahua Rana chiricahuensis Luna Federal: Threatened
Frog, Leopard, Lowland Rana yavapaiensis Hidalgo State: Endangered
Toad, Desert, Sonoran Bufo alvarius Hidalgo State: Threatened

Toad, Narrowmouth, Great Plains Gastrophryne olivacea Luna State: Endangered
Reptile
Lizard, Bunchgrass, Slevin's Sceloporus slevini Hidalgo State: Threatened
Monster, Gila, Reticulate Heloderma suspectum suspectum (NM,AZ) Hlliilgo State: Endangered
- . . . Federal: Threatened
Rattlesnake, Ridgenose, NM Crotalus willardi obscurus (NM) Hidalgo State: Endangered
Rattlesnake, Rock, Mottled Crotalus lepidus lepidus (NM) Hidalgo State: Threatened
Skink, Mountain Eumeces callicephalus Hidalgo State NM: Threatened
Snake, Garter, Mexican Thamnophis eques megalops (NM) Hidalgo State: Endangered
Snake, Garter, Narrowhead Thamnophis FUﬁp(uSS)a tus rufipunctatus Hidalgo State: Threatened
Snake, Rat, Green Senticolis triaspis intermedia (NM,AZ) Hidalgo State: Threatened
Whiptail, Gray-checkered Aspidoscelis dixoni Hidalgo State: Endangered
Whiptail, Spotted, Canyon Aspidoscelis burt stictogrammus Hidalgo State: Threatened

(NM,AZ);xanthonotus (AZ)

“Tyrannulet, Beardless, N.

“Camptostoma imberbe ridgwayi (NM) _

Hidalgo

‘S‘-ta;fé:‘ Endangered

Black-Hawk, Common

Buteogallus anthracinus anthracinus (NM)

Dona Ana
Hidalgo
Luna

State: Threatened

Bunting, Varied

Passerina versicolor versicolor
(NM);dickeyae (NM)

Dona Ana
Hidalgo
Luna

State: Threatened

Cormorant, Neotropic

Phalacrocorax brasilianus

Dona Ana
Hidalgo
Luna

State: Threatened

Eagle, Bald

Haliaeetus leucocephalus alascanus (NM)

Dona Ana
Hidalgo
Luna

State: Threatened

Falcon, Aplomado

Falco femoralis septentrionalis (NM)

Dona Ana
Hidalgo
Luna

Federal: Endangered
State: Endangered

Falcon, Peregrine

Falco peregrinus anatum

Dona Ana
Hidalgo
Luna

State: Threatened

Falcon, Peregrine, Arctic

Falco peregrinus tundrius

Dona Ana
Hidalgo
Luna

State: Threatened

Flycatcher, Willow, SW.

Empidonax traillii extimus

Dona Ana
Hidalgo
Luna

Federal: Endangered
State: Endangered

Ground-dove, Common

Columbina passerina pallescens (NM)

Dona Ana
Hidalgo

Luna

State: Endangered




Hummingbird, Broad-billed

Cynanthus latirostris magicus (NM)

Dona Ana

State: Threatened

Talussnail, Dona Ana

Hidalgo
Hummingbird, Costa's Calypte costae Do_n aAna State: Threatened
Hidalgo
Hummingbird, Lucifer Calothorax lucifer HlI_c:Janlgo State NM: Threatened
Dona Ana
Hummingbird, Violet-crowned Amazilia violiceps ellioti (NM) Hidalgo State NM: Threatened
Luna
Hummingbird, White-eared Hylocharis leucotis borealis (NM) Hidalgo State NM: Threatened
Junco, Yellow-eyed Junco phaeonotus palliatus (NM) Hidalgo State NM: Threatened
Kingbird, Thick-billed Tyrannus crassirostris Hidalgo State NM: Endangered
Nightjar, Buff-collared Caprimulgus ridgwayi ridgwayi (NM) D:ir:’aalgga State NM: Endangered
Screech-Owl, Whiskered Megascops trichopsis asperus (NM) Hidalgo State NM: Threatened
Dona Ana
Owl, Spotted, Mexican Strix occidentalis lucida (NM,AZ) Hidalgo Federal: Threatened
Luna
Pelican, Brown Pelecanus occidentalis carolinensis (NM) DoCSn/;\na State NM: Endangered
Dona Ana
Sparrow, Baird's Ammodramus bairdii Hidalgo State NM: Threatened
Luna
Ammodramus savannarum ammolegus . .
Sparrow, Grasshopper, AZ (NMAZ) Hidalgo State NM: Endangered
. Federal: Endangered
Tem, Least Sterna antillarum athalassos (NM) Dona Ana State NM: Endangered
Towhee, Abert's Pipilo aberti aberti (NM) Hidalgo_ State NM: Threatened
Trogon, Elegant Trogon elegans canescens (NM) Hidalgo State NM: Endangered
Turkey, Wild, Gouid's Meleagris gallopavo mexicana (NM,AZ) Hidalgo State NM: Threatened
) Dona Ana
Vireo, Bell's Vireo bellii arizonae (NM,AZ);medius (NM) Hidalgo State NM: Threatened
Luna
Dona Ana
Vireo, Gray Vireo vicinior Hidalgo State NM: Threatened
Luna
Woodpecker, Gila Melanerpes uropygialis uropygialis (NM) Hidalgo State NM: Threatened
— ' . s . ’i':'é.dera. éndangere
Bat, Long-nosed, Mexican Leptonycteris nivalis Hidalgo State NM: Endangered
~ Leptonycteris curasoae yerbabuenae . Federal: Endangered
Bat, Long-nosed, Southern (NMAZ) Hidalgo State NM: Threatened
Bat, Spotted Euderma maculatum Dona Ana State NM: Threatened
Bat, Yellow, Western Lasiurus xanthinus Hidalgo State NM: Threatened
Chipmunk, Colorado, Organ Mtns. Neotamias quadrivittatus australis (NM) Dona Ana State NM: Threatened
Gopher, Pocket, Southemn Thomomys umbrinus emotus (NM) Hidalgo State NM: Threatened
Jaguar Panthera onca arizonensis (NM,AZ) Hidalgo Federal: Endangered
Rabbit, Jack, White-sided Lepus callotis gaillardi (NM) Hidalgo State NM: Threatened
Sheep, Bighorn, Desert Ovis canadensis mexicana (endangered Dopa Ana State NM: Endangered
pops) Hidalgo
Shrew, Arizona Sorex arizonae Hidalgo State NM: Endangered
. . _ . Federal: Endangered
Wolf, Gray, Mexican Canis lupus baileyi (NM,AZ) Hidalgo State NM: Endangered
Molldscs:

Woodlandsnail, Hacheta Grande Ashmunella hebardi Hidalgo State NM: Threatened
Woodlandsnail, Cooke's Peak Ashmunella macromphala Luna State NM: Threatened
Snail, Snaggletooth, Shortneck Gastrocopta dalliana dalliana (NM) Hidalgo State NM: Threatened

Sonorella todseni Dona Ana State NM: Threatened




Mimbres Basin, NM

Common Name
: Fish
Chub, Roundtail

Minnow, Loach
Spikedace

Amphibians
Frog, Leopard, Chiricahua

Frog, Leopard, Lowland
Toad, Desert, Sonoran

Toad, Narrowmouth, Great Plains

Reptiles
Lizard, Bunchgrass, Slevin's

Monster, Gila, Reticulate

Rattlesnake, Ridgenose, NM

Rattlesnake, Rock, Mottled
Skink, Mountain
Snake, Garter, Mexican

Snake, Garter, Narrowhead

Snake, Rat, Green
Whiptail, Gray-checkered

Whiptail, Spotted, Canyon

Birds
Tyrannulet, Beardless, N.

Black-Hawk, Common

Bunting, Varied

Cormorant, Neotropic

Eagle, Bald

Falcon, Aplomado

Falcon, Peregrine

Falcon, Peregrine, Arctic

Flycatcher, Willow, SW.

Ground-dove, Common

Scientific Name

Gila robusta

Tiaroga cobitis

Meda fulgida

Rana chiricahuensis

Rana yavapaiensis
Bufo alvarius
Gastrophryne olivacea

Sceloporus slevini

Heloderma suspectum suspectum (NM,AZ)

Crotalus willardi obscurus (NM)

Crotalus lepidus lepidus (NM)
Eumeces callicephalus
Thamnophis eques megalops (NM)
Thamnophis rufipunctatus rufipunctatus

(NM) ,
Senticolis triaspis intermedia (NM,AZ)
__Aspidoscelis dixoni
Aspidoscelis burti stictogrammus
{NM,AZ);xanthonotus (AZ)

Camptostoma imberbe ridgwayi (NM)

Buteogallus anthracinus anthracinus (NM)

Passerina versicolor versicolor
(NM);dickeyae (NM)

Phalacrocorax brasilianus
Haliaeetus leucocephalus alascanus (NM)
Falco femoralis septentrionalis (NM)
Falco peregrinus anatum
Falco peregrinus tundrius

Empidonax traillii extimus

Columbina passerina pallescens (NM)

County

Hidalgo
Hidalgo

Hidalgo

Hidalgo
Luna
Hidalgo
Hidalgo
Luna

Hidalgo
Hidalgo
Luna

Hidalgo

Hidalgo
Hidalgo
Hidalgo

Hidalgo
Hidalgo

Hidalgo

Hidalgo

Hidalgo
Dona Ana
Hidalgo
Luna
Dona Ana
Hidalgo
Luna
Dona Ana
Hidalgo
Luna
Dona Ana
Hidalgo
Luna
Dona Ana
Hidalgo
Luna
Dona Ana
Hidalgo
Luna
Dona Ana
Hidalgo
Luna
Dona Ana
Hidalgo
Luna
Dona Ana
Hidalgo
Luna

Status

State: Endangered
Federal: Threatened
State: Threatened

" Federal: Threatened

State: Endangered

Federal: Threatened

State: Endangered
State: Threatened
State: Endangered

State: Threatened
State: Endangered

Federal: Threatened
State: Endangered
State: Threatened

State NM: Threatened
State: Endangered

State: Threatened

State: Threatened
State: Endangered

State: Threatened

State: Endangered

State: Threatened
State: Threatened
State: Threatened

State: Threatened

Federal: Endangered
State: Endangered

State: Threatened

State: Threatened

Federal: Endangered
State: Endangered

State: Endangered



Hummingbird, Broad-biiled

Cynanthus latirostris magicus (NM)

Dona Ana

State: Threatened

Hidalgo :
Hummingbird, Costa's Calypte costae an 8 Ang State: Threatened |
Hidalgo ;
. S . . Hidalgo . ]
[ Hummingbird, Lucifer Calothorax lucifer {una State NM: Threatened |
| 1
| Dona Ana
| Hummingbird, Violet-crowned Amazilia violiceps ellioti (NM) Hidalgo State NM: Threatened '
' Luna ‘
| Hummingbird, White-eared Hylocharis leucotis borealis (NM) Hidalgo State NM: Threatened
: Junco, Yellow-eyed Junco phaeonotus palliatus (NM) Hidalgo State NM: Threatened ’
} Kingbird, Thick-billed Tyrannus crassirostris Hidalgo State NM: Endangered |
‘ Nightjar, Buff-collared Caprimulgus ridgwayi ridgwayi (NM) D:“r;aaGZa State NM: Endangered ;
;ﬁ‘ Screech-Owl, Whiskered Megascops trichopsis asperus (NM) Hidalgo State NM: Threatened !
| Dona Ana .‘
| Owl, Spotted, Mexican Strix occidentalis lucida (NM,AZ) Hidalgo Federal: Threatened f
« Luna |
I Pelican, Brown Pelecanus occidentalis carolinensis (NM) Donngna State NM: Endangered |
! |
I Dona Ana '.'
I Sparrow, Baird's Ammodramus bairdii Hidalgo State NM: Threatened |
i Luna
[ Sparrow, Grasshopper, AZ Ammodramus s(a’\}/anAn;;um ammolegus Hidalgo State NM: Endangered
. ' Federal: Endangered ‘.
!1 Tern, Least Sterna antillarum athalassos (NM) Dona Ana State NM: Endangered
\‘ Towhee, Abert's Pipilo aberti aberti (NM) Hidalgo State NM: Threatened !
! Trogon, Elegant Trogon elegans canescens (NM) Hidalgo State NM: Endangered ‘
| Turkey, Wild, Gould's Meleagris gallopavo mexicana (NM,AZ) Hidalgo State NM: Threatened |
, Dona Ana f
! Vireo, Bell's Vireo bellii arizonae (NM,AZ);medius (NM) Hidalgo State NM: Threatened :
Luna {
Dona Ana .
| Vireo, Gray Vireo vicinior Hidalgo State NM: Threatened |
i Luna '
1[ Woodpecker, Gila Melanerpes uropygialis uropygialis (NM) Hidalgo State NM: Threatened '
L
i Mammals |
!‘ . o , Federal: Endangered |
| Bat, Long-nosed, Mexican Leptonycteris nivalis Hidalgo State NM: Endangered |
E Bat, Long-nosed, Southern Leptonycteris c(::ﬁs:;)e yerbabuenae Hidalgo Si‘:?:ﬁh??:iﬁ;ﬁ
’ Bat, Spotted Euderma maculatum Dona Ana State NM: Threatened i
Bat, Yellow, Western Lasiurus xanthinus Hidalgo State NM: Threatened |
| Chipmunk, Colorado, Organ Mtns. Neotamias quadrivittatus australis (NM) Dona Ana State NM: Threatened |
| Gopher, Pocket, Southern Thomomys umbrinus emotus (NM) Hidalgo State NM: Threatened |
| Jaguar Panthera onca arizonensis (NM,AZ) Hidalgo Federal: Endangered
| Rabbit, Jack, White-sided Lepus callotis gaillardi (NM) Hidalgo State NM: Threatened }
Sheep, Bighorn, Desert Ovis canadensis :::;;ana (endangered DHoir:jaaGZa State NM: Endangered x
} Shrew, Arizona Sorex arizonae Hidalgo State NM: Endangered |
,‘ . ) L . Federal: Endangered
:Lv Wolf, Gray, Mexican Canis lupus baileyi (NM,AZ) Hidalgo State NM: Endangered
i Molluscs |
‘ Woodlandsnail, Hacheta Grande Ashmunella hebardi Hidalgo State NM: Threatened
| Woodlandsnail, Cooke's Peak Ashmunella macromphala Luna State NM: Threatened
| Snail, Snaggletooth, Shortneck Gastrocopta dalliana dalliana (NM) Hidaigo State NM: Threatened
| Talussnail, Dona Ana Sonorella todseni Dona Ana State NM: Threatened




lare Plant Ljst http://nmrareplants.unm.edu/county_result.php?output=htm1

Home
About Results of County Search
NMRPTC
Contacts DONA ANA
] Scientific name County-NM
Rars Flant List Agastache cana Dona Ana, Grant, Luna, Sierra
County List T ST R
Agastache prlnglel var. vertlclllata Dona Ana
Agency Status e = . —
. Astragalus castetten Dona Ana, Sierra
Photo List —_— —
Castilleja organorum Dona Ana
About the List Draba standleyi Dona Ana, Otero Sierra, Socorro
History of Escobaria organens:s Dona Ana
Changes Escobaria sandbergii Dona Ana, Sierra
Spem_es Escobaria sneedii var. sneedii Dona Ana
Considered, S = R —
but dropped Escobaria villardii " Dona Ana, Otero
Hexalectris splcata var. arizonica Dona Ana, Hidalgo, Otero, Slerra
Photographers . S
and Authors Hyme—rlgx;is \_/aseyl B .Dona Ana, Sierra
Oenothera organensis Dona Ana
Sponsors - g B .
Discussion Qpuntia arenaria Dona Ana, Luna, Socorro
Group Peniocereus greggu var. greggii Dona Ana, Grant, Hldalgo Luna
Useful Penstemon alamosensis Dona Ana, Lincoln, Otero
Literature Perltyle cernua Dona Ana
Kinks Perityle staurophylla var. staurophylla Dona Ana Otero, Sierra
Polygala rimulicola var. Dona Ana
mescalerorum
Salvia summa Chaves, Dona Ana, Eddy
Scrophularia laevis Dona Ana

Bernalillo, Dona Ana, Sandoval, Sierra,

Silene plankii
P Socorro, Torrance

GRANT

Scientific name County-NM ]
Agastache cana o EnaiAina, Grant, Luna, Sierra
Brickellia chenopodina Grant

lof3 2/5/2009 4:04 PM
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| Cleomem

Crataegus wootonlanaﬁ
Cymopterus davidsonii

http://nmrareplants.unm.edu/county result.php?output=htm1

Catron Grant, L|ncoln

‘Catron Grant

Desmodium metcalfei

Grant Srerra

Draba mogollonrca

‘Grmdelra arrzonlca var. neomexrcana

Catron Grant Slerra Socorro

Grant Sierra

\Peniocereus greggii var. greggii

Penstemon linarioides Ssp- maguirei

'Dona Ana Grant, Hldalgo Luna
Grant

Grant, Hidalgo

Phemeranthus humrlls
|

*Puccinellia parishii

‘ Scrophularra macrantha

Silene thurberi

Grant, Luinai

Catron, Cibola, Grant, Hidalgo, Mckinley,
San Juan, Sandoval

Grant, Hidalgo, Sierra

Silene wrrghtu

Catron, Grant, Luna, Sierra, Socorro

Stellaria porsildii a

7 ﬁ‘Grant

LU NA
[SC|ent|t" ic name

\Agastache cana

fCounty NM

Dona Ana, Grant Luna Slerra

‘Atrrplex grlfflthsu

|Escobaria orcuttii

‘Hldalgo Luna

‘Hrdalgo Luna

'Opuntia arenaria

Dona Ana Luna, Socorro

Peniocereus greggii var. greggii

Dona Ana Grant, Hldalgo Luna

Scrophularia macrantha
Silene wrightii

Sphaeralcea procera

‘Sphaeralcea wrightii

Grant Luna

Catron Grant Luna Slerra Socorro

Luna

rLuna

'SIERRA

[~ s e
'Scientific name

;County NM

Agastache cana

Dona Ana, Grant Luna, Srerra

(Astragalus castetteri

Cirsium wrightii

7 Chaves, Guadalupe, Otero, Siarra,

Dona Ana Srerra

Socorro

Cuscuta warnerr
Desmodrum metcalfel

‘ Roosevelt Sierra

‘Grant Slerra

Draba mogollonrca

|Catron, Grant, Slerra Socorro

Draba standleyr

Dona Ana, Otero, Slerra Socorro

Errgeron scopulinus

‘Escobarla duncanii

‘Catron Srerra, Socorro

| Slerra

2/5/2009 4:04 PM




tare Plant List http://nmrareplants.unm.edu/county_result.php?output=html

Escobaria sandbergii Dona Ana, Sierra

Grindelia arizonica var. neomexicana Grant, Sierra

Hedeoma todsenii Otero, Sierra

Hexalectris spicata var. arizonica Doha Ana, Hidalgo, Otero, Sierra
Hymenoxys vaseyi Dona Ana, Sierra

Penstemon metcalfei ~ Sierra

Perityle staurophylla var. homoflora  Sierra, Socorro
Perityle staurophylla var. staurophylla Dona Ana, Otero, Sierra

Physaria gooddingii Catron, Sierra

Silene plankii Bernalillo, Dona Ana, Sandoval, Sierra,
Socorro, Torrance

Silene thurberi Grant, Hidalgo, Sierra

Silene wrightii” Cafron, Gr_ant, Luna, Sierré, Socorro

Photo credits in header Peniocereus greggii var. greggii © T. Todsen,
Lepidospartum burgessii © M. Howard, Argemone pleiacantha ssp. pinnatisecta © R. Sivinski
©2005 New Mexico Rare Plant Technical Council
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ATTACHMENT F-5



CULTURAL
RESOURCE SURVEY
FOR THE MIMBRES
DUE DILIGENCE
PROJECT,

LUNA COUNTY,
NEW MEXICO

Prepared for

Amec Geomatrix

7007 Wyoming Blvd. NE
Suite F-1

Albuquerque, NM 87109

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.
NMCRIS No. 113215

Lone Mountain Report 1210
March 27, 2009




NMCRIS INVESTIGATION ABSTRACT FORM (NIAF)

1. NMCRIS Activity 2a. Lead (Sponsoring) 2b. Other Permitting
No.: Agency: Agency(ies):
113215 Unknown at this time

3. Lead Agency Report No.:

4. Title of Report: Cultural Resource Survey for the Mimbres Due Diligence Project near

Columbus, Luna County, New Mexico

Author(s) Beth McCormack and Peggy Allison

5. Type of Report
[] Negative [X Positive

6. Investigation Type
[J Research Design & Survey/inventory  [] Test Excavation

[J Excavation

[CJCollections/Non-Field Study

[[] Overview/Lit Review [] Monitoring [JEthnographic study [] Site specific visit ~ []Other

7. Description of Undertaking (what does the project entali?): The
proposed facility would be constructed completely within the
boundary of the western parce! of land indicated in Figure 1.

8. Dates of Investigation:
(from: March 3, 2009 to March 17, 2009)

Surface disturbance planned at the site would include
approximately 400 acres of land. About 350 acres of
disturbance would be for the construction of shallow ponds
and the remaining 50 acres of disturbance would result from
construction of buildings to house processing equipment,
administration facilities, parking areas, powerline corridors,
and access roads. The ponds would be shallow (less than
two feet deep) and would be filled with brackish water to be
used for algae growth. On-site processing activities would
include algae harvesting, drying, and algae oil production.

9. Report Date: March 27, 2009

10. Performing Agency/Consultant:
Lone Mountain Archaeological Services, Inc.
Principal Investigator: Douglas H.M. Boggess

11. Performing Agency/Consultant Report No.: 1210

Field Supervisor: Thoras R. Dye and Peggy Allison
Field Personnel Names: Francisco Britton, Richard
Francisco, Noel Pacheco, Timothy Ruiz Brown

12. Applicable Cultural Resource Permit No(s):

NM 09-073

13. Client/Customer (project proponent): Amec Geomatrix
Contact: Tom Tangen
Address: 7007 Wyoming Blvd. NE Suite F-1, Albuquerque,
NM 87109
Phone: (505) 821-0221

14. Client/Customer Project No.:

15. Land Ownership Status (Must be indicated on project map):

Land Owner Acres Surveyed Acres in APE
Private 2,149 2,149
TOTALS | 2,149 2,149
16 Records Search(es):
Date(s) of ARMS File Review 3-4-2009 | Name of Reviewer(s) Saundra D.
Date(s) of NR/SR File Review 3-4-2009 3:::2 of Reviewer(s) Saundra D.
Date(s) of Other Agency File Review N/A 3:::: of Reviewer(s) N/A Agency N/A




17. Survey Data:
a. Source Graphics [XINAD 27 [] NAD 83
Xl USGS 7.5’ (1:24,000) topo map [] other topo map, Scale:
X GPS Unit Accuracy []<1.0m [X1-10m []10-100m []>100m

b.USGS 7.5 Topographic Map Name USGS Quad Code
Malpais Hill, NM (1965) 31107-G7
Colombus, NM (1965) 31107-G6

¢. County(ies): Luna

17. Survey Data (continued):
d. Nearest City or Town: Colombus, NM

e. Legal Description:

Township (N/S) Range (E/W) Section Ya Yo Ya

29S oW 8 S Y2 and S %, NE Y and NW %, NW %
and S Y2, NE %, NW % and NW %, NE
¥, NW Y and S %, NW %, NE %4 and
SW %, NE %, NE Yaand W Y4, SE %,
NE % and SW ¥, NE %

29S8 ogw 9 S Y.

29S 08w 7 E %.

298 08w 8 SW %.

298 osw 9 SE Ya.

298 osw 17 NW Y. and S ¥, NE Y and N %2, NE %,
SE Yaand N %2, NW %, SE Yaand N %%,
NE %, SW % and N Y2, NW %, SW %
(irregular section — anchored NW
corner)

298 osw 18 N % and N %, NE %, SE Y and N %,
NW %, SE e and N %, NE %, SW Y4
and N %, NW %, SW % (irregular
section — anchored NW corner)

Projected legal description? Yes [ ], No [ x] Unplatted {.]

f. Other Description (e.g. well pad footages, mlle markers, plats, land grant name, etc.):

18. Survey Field Methods:
Intensity: [X] 100% coverage [] <100% coverage

Configuration: X block survey units  [] linear survey units (I x w): [ other survey units (specify):
Scope: [X] non-selective (all sites recorded) [ selective/thematic (selected sites recorded)

Coverage Method: [X] systematic pedestrian coverage [] other method (describe)
Survey Interval (m): 15 Crew Size: 5 Fieldwork Dates: 3-5-2009 to 3-17-2009
Survey Person Hours: 340 Recording Person Hours: 140 Total Hours: 480
Additional Narrative:

19. Environmental Setting (NRCS soil designation; vegetative community; elevation; etc.): The project is located in an area
described as Chihuahuan Desertscrub (Brown 1994). Soils in the area are part of the Nickel-Tres Hermanos complex, which
includes Stellar silty clay loam on the hill slopes and basin floors and, within the eastern project area, the Pintura-Berino complex,
which includes Akela very gravelly loam on hill slopes, Mimbres and Verhalen soils on alluvial fans, stream terraces, and valley floor
remnants, and Mohave sandy clay loam on alluvial fans and hill siopes. Elevation varies from 4,050 ft (1,234 m) amsl on the eastern

edge of the project to 4,335 ft (1,321 m) amsl on the far western edge of the project.




20. a. Percent Ground Visibility: 30-80 b. Condition of Survey Area (grazed, bladed, undisturbed, etc.): Project Area 1 (PA1)
exists only on once cultivated fields that have been plowed extensively for many years. Numerous vehicle tracks and two-track
roads are located within the APE. The United States Border Patrol utilizes the area heavily. Project area 2 (PA2) is similar to the
area in the west in terms of vegetation and visibility; however, it has not been plowed or used as extensively for farming, except in
the far eastern regions. It has, however, been used for cattle grazing for a long period of time, as evidenced by heavy bioturbation
and the presence of multiple ranching features, such as corrals and stock tanks. Several of these features are still in use.
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CULTURAL RESOURCE FINDINGS
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1. NMCRIS Activity No.: | 2. Lead (Sponsoring) Agency: 3. Lead Agency Report No.:
113215 Unknown at this time
SURVEY RESULTS:

Sites discovered and registered: 6

Sites discovered and NOT registered: 0

Previously recorded sites revisited (site update form required): 1
Previously recorded sites not relocated (site update form required): 0
TOTAL SITES VISITED: 7

Total isolates recorded: 43 Non-selective isolate recording? [X
Total structures recorded (new and previously recorded, including acequias): 0

MANAGEMENT SUMMARY: The 43 recorded isolated occurrences have been adequately recorded consistent with currently
accepted standards and are not likely to yield information beyond what has already been documented, and no additional
investigations are recommended for them.

Two of the newly recorded sites have been recommended eligible for nomination to the NRHP for their possible contribution
toward understanding of ranching and homesteading practices in early twentieth century New Mexico. The previously-recorded
site has been determined eligible by SHPO for inclusion on the NRHP. Of the remaining sites, three are ineligible and one is
undetermined (see Table below). All of the sites fall, at least partially, within the areas that have been identified as impact areas.
There is a high potential that the sites will be destroyed by the proposed action. Protection and preservation may not be an option
in most cases. If the sites cannot be avoided, testing and data recovery plans should be developed and implemented in
consultation with the New Mexico State Historic Preservation Division. Furthermore, if buried cultural deposits are encountered
during ground disturbing activities, work should cease immediately and the New Mexico State Historic Preservation Division should
be notified, and an assessment should be made by a qualified archaeologist.
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Previously recorded revisited sites:

LA No. Field/Agency No. Eligible? (Y/N, applicable criteria)
50343 N/A Y,D
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Francisco, Noel Pacheco, and Timothy Ruiz Brown completed the field inventory between
March 5 and March 17, 2009. The Principal Investigator for the project is Douglas Boggess.
The survey was undertaken at the request of Tom Tangen of Amec Geomatrix.

' I ; ield Supervisor Thoras Dye and Peggy Allison and Field Technicians Francisco Britton, Richard

The project area is located in Luna County, New Mexico, near the town of Columbus. The project
area has been separated into two distinct areas of survey, Project Area 1 (PA1) and Project Area 2
(PA2). These appear on the Columbus and Malpais Hill, NM 7.5' Quadrangles (1965). Project Area 1
occupies Township 29 South, Range 09 West, portions of Sections 8 and 9, while Project Area 2
occupies Township 29 South, Range 08 West, portions of Sections 7, 8, 9, 17, and 18. Highway 9
runs directly north of the two survey areas. The overall project area measures 2,149 acres (869.7
hectares). PA1 is located west of PA2. PA1 is 842.4 acres (341 hectares) and PA2 is 1,306.6 acres
(528.7 hectares). The project consisted of 100-percent pedestrian survey in 15-m intervals. The sur-
vey was conducted entirely on privately owned land, under NMCRIS No. 113215, State Permit No.
NM 09-073.
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Four previously recorded sites (LA 50343, LA 50344, LA 50346, and LA 131904) are located within a
500-m radius surrounding the project area. All four sites are located outside the project boundary
and were not encountered during the current investigation. The first three were assigned a NM
Statehood through WWII Hispanic (A.D. 1912 to 1945) and the fourth a NM Statehood through
WWII Anglo (A.D. 1920 to 1939) temporal/cultural affiliation. LA 50343 was determined eligible for
nomination for the NRHP while eligibility recommendations have not been entered for the remaining
sites.

Seven sites and 43 isolated occurrences were encountered during this survey. Six sites are newly
recorded and one (LA 50343) previously recorded. None of the sites contain prehistoric elements. All
of the sites have been assigned a Historic through Recent temporal affiliation. Five of the sites are
related to early 20th century homesteading. LA 162363 is located on a 1919 homestead patent
issued to Charles E. Bourgeois, while LA 162364, LA 162365, LA 162366, and LA 162367 are
located on a parcel issued to Clifford Moody in 1916 (BLM-GLO records).

Two of the newly recorded sites have been recommended eligible for nomination to the NRHP for
their possible contribution toward understanding of ranching and homesteading practices in early
20th century New Mexico. The previously-recorded site has been determined eligible by SHPO for
inclusion on the NRHP. Of the remaining sites, three are ineligible and one is undetermined

All work was completed in compliance with applicable federal and state legislation and procedures
designed to protect nonrenewable cultural resources, including Section 106 of the National Historic
Preservation Act of 1966 as amended (PL 89-665), the National Environmental Policy Act of 1969 (PL
91-852), the Archaeological Resource Protection Act of 1979 (PL 96-95), and Executive Order
11593.
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F ield Supervisor Thoras Dye and Peggy Allison and Field Technicians Francisco Britton,
Richard Francisco, Noel Pacheco, and Timothy Ruiz Brown completed the field inven-
tory between March 5 and March 17, 2009. The Principal Investigator for the project is Dou-
glas Boggess. The survey was undertaken at the request of Tom Tangen of Amec Geomatrix.

INTRODUCTION

PURPOSE OF THE SURVEY AND
PROJECT BACKGROUND

This project was undertaken in anticipation of the
construction of a proposed facility. The facility would
be constructed completely within the boundary of
the western parcel of land indicated in Figure 1. Sur-
face disturbance planned at the site would include
approximately 400 acres of land. About 350 acres of
disturbance would be for the construction of shallow
ponds and the remaining 50 acres of disturbance
would result from construction of buildings to house
processing equipment, administration facilities, park-
ing areas, powerline corridors, and access roads. The
ponds would be shallow (less than two feet deep)
and would be filled with brackish water to be used
for algae growth. On-site processing activities would
include algae harvesting, drying, and algae oil pro-
duction.

PROJECT DESCRIPTION AND
LOCATION

The project area is located in Luna County, New
Mexico, near the town of Columbus (Figure 1.1). The
project area has been separated into two distinct
areas of survey, which will hereafter be referred to as
Project Area 1 (PA1) and Project Area 2 (PA2). These
appear on the Columbus and Malpais Hill, NM 7.5'
Quadrangles (1965). Highway 9 runs directly north
of the two survey areas. The project area includes
areas that will be subject to mechanical modification
and heavy vehicle traffic. The project consisted of
100-percent pedestrian survey in 15-m intervals. The
survey was conducted entirely on privately owned
land, under NMCRIS No. 113215, State Permit No.
NM 09-073.

S/ZE OF THE PROJECT AREA AND
SURVEY AREA

The overall project area measures 2,149 acres
(869.7 hectares). PA1 is located west of PA2. PA1 is
842.4 acres (341 hectares) and PA2 is 1,306.6 acres
(528.7 hectares).

LAND OWNERSHIP

All of the land within the project area is privately
owned.

LEGAL DESCRIPTION

Project Area 1 occupies Township 29 South, Range
09 West, portions of Sections 8 and 9, while Project
Area 2 occupies Township 29 South, Range 08 West,
portions of Sections 7, 8, 9, 17, and 18.

DESCRIPTION OF PROJECT AREA AND
SURVEY AREA

The entirety of the western project area (PA1) exists
only as formerly-cultivated fields and has been
plowed extensively for many years. An informal con-
versation with a local rancher suggests that in the
early 1950s a Mr. Teague installed pumps and
cement for a ditch system in the area, although
farming was already taking place at the time. The
land was apparently sold once or twice, with farming
coming to an end in the late 1970s or early 1980s.
The last owner removed some of the pipe in order to
sell it, although some is still visible in portions of the
project area.

The eastern project area (PA2) is similar to the west-
ern in terms of vegetation and visibility; however it
has not been plowed or used as extensively for farm-
ing except in the far eastern regions. It has been
used for cattle grazing for a long period of time, as
evidenced by heavy bioturbation and the presence of
multiple ranching features such as corrals and stock
tanks. Several of these features are still in use.

PROJECT PERSONNEL AND
SURVEY DATES

Field Supervisor Thoras Dye and Peggy Allison and
Field Technicians Francisco Britton, Richard Francisco,
Noel Pacheco, and Timothy Ruiz Brown completed
the field inventory between March 5 and March 17,
2009. The Principal Investigator for the project is
Douglas Boggess. The survey was undertaken at the
request of Tom Tangen of Amec Geomatrix.
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ENVIRONMENTAL SETTING
NATURAL ENVIRONMENT

The project is located in an area described as Chihua-
huan Desertscrub (Brown 1994). Located to the
north are the Tres Hermanas and the Florida Moun-
tains, to the west the Cedar and Hatchet Mountains,
and to the south is the closest water source, the Rio
Casas Grandes.

Soils in the area are part of the Nickel-Tres Hermanos
complex, which includes Stellar silty clay loam on the
hill slopes and basin floors and, within the eastern
project area, the Pintura-Berino complex, which
includes Akela very gravelly loam on hill slopes; Mim-
bres and Verhalen soils on alluvial fans, stream ter-
races, and valley floor remnants; and Mohave sandy
clay loam on alluvial fans and hill slopes. It appears
that much of the topsoil has eroded away, but recent
flooding has deposited new alluvium sediments in
some areas.

Elevation varies from 4,050 ft (1,234 m) amsl on the
eastern edge of the project to 4,335 ft (1,321 m)
amsl on the far western edge of the project.

CULTURAL ENVIRONMENT

The survey area is located in a region long used for
farming activities and has several features associated
with this practice. The area was once traversed by
now-abandoned El Paso and Southwestern Railroad
line running along the Mexican border between El
Paso, Texas and Douglas, Arizona. The abandoned
railroad grade through this area has been designated
LA 69111. Today the track is absent, the grade is
highly disturbed, and much of it functions as a two-
track road. A railroad berm and slag are visible on
the landscape. Roads in the westernmost part of the

project area have been graveled with slag scavenged
from the abandoned railroad beds. These roads are
located near a series of ditches within the project
area designated Lone Mountain Site 1206-001. The
siding town of Mimbres, also now abandoned, is
located close to the project area, although no trace
remains. Of particular note is the series of cement
ditches and pumps together with large amounts of
historic and recent refuse. Numerous vehicle tracks
and two-track roads are located within the APE. The
area is heavily utilized by the United States Border
Patrol.

PREVIOUS INVESTIGATIONS

On March 4, 2009, prior to entering the field, a files
search was conducted by Saundra Daras of Lone
Mountain, via the Internet, of the archaeological
records maintained at the Archeological Records
Management Section (ARMS) of the New Mexico
Historic Preservation Division. Four previously
recorded sites (LA 50343, LA 50344, LA 50346, and
LA 131904) are located within a 500-m radius sur-
rounding the project area. All four sites are located
outside the project boundary and were not encoun-
tered during the current investigation. A summary of
the sites is presented in Table 1.1. Five previous sur-
veys were performed in the area. These surveys are
summarized in Table 1.2.

The State Register of Cultural Properties and the
National Register of Historic Properties were also
consulted, but no properties on either register are
located near the project area.

Informal conversations with the local ranchers pro-
vided information regarding the recent and historic
use of the project area, particularly in regard to the
ditch system and farming..

Table 1.1: Previously Recorded Sites within 500 m (0.31 mi) of the Project Area.

LA No. Description

Cultural/Temporal Affiliation

Eligibility

50343 Historic trash dump

NM Statehood - WWII Hispanic
(A.D. 1912 to 1945)

Eligible, Criterion D

50344 Historic trash dump

NM Statehood - WWII Hispanic
(A.D. 1912 to 1945)

Not Entered

50346 Historic trash dump NM Statehood - WWII Hispanic Not Entered
(A.D. 1912 to 1945)

131904 Historic artifact NM Statehood - WWII Anglo Not Entered
scatter (A.D. 1920 to 1939)
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Table 1.2: Previous NMCRIS-registered Activities within 500 m (0.31 mi) of the Project Area.

NMCRIS Acres Author Citation No. of Sites
115 0 Hilley, John 1981 407 Miles of Archaeological Transect 175
Sampling in the Basins of Southern New Mexico
18868 275 Main, Rhonda, 1987 Cultural Resource Survey of Proposed Pit 2
and Charles M. 87-5-S Near Columbus Project No. F-01301(21)
Haecker
27852 28 Haecker, Charles 1989 Cultural Resources Survey Along State 0
M. Road 9 Near Columbus, Luna County NMSHTD
District One
50486 2644.3 Sechrist, Mark 1994 The Joint Task Force-Six Border Survey 99
Archaeological Survey Along the U.S./Mexico
Border Road from Anapra to Antelope Wells,
New Mexico. 2 vals.
67167 1567.98 Lone Mountain’s 2002 Cultural Resource Survey for a Proposed 37
Staff Fiber Optic Corridor Spanning Hidalgo, Grant,
Luna, and Dona Ana Counties, New Mexico

CULTURAL OVERVIEW

By Lone Mountain's Staff

Knowledge of local historic and prehistoric cultural
history is of use to researchers who are conducting
archaeological investigations in an area. An under-
standing of the material use and spatial patterning
of various culture groups through time is necessary
for the identification and interpretation of cultural
objects and features discovered during such projects.
The following synthesis of the archaeological and
historical resources of southwestern New Mexico is
mainly based on the overviews provided by Cordell
(1984) and by Stuart and Gauthier (1984).

The cultural history of the project area generally is
divided into the following broad developmental and
chronological periods, with some variation occurring
between defined cultural areas. Those divisions are
the Paleoindian period (ca. 10,000 B.C. to
6000 B.C.), the Archaic period (ca. 6000 B.C. to A.D.
200), the Formative period (ca. A.D. 200 to 1450),
and the Protohistoric and Historic periods (ca.
A.D. 1450 to Present).

Paleoindian Period (ca. 10,000 B.C. to 6000 B.C.)

The initial settlement of North America by humans
occurred during the Paleoindian period. Evidence
indicates that during this period, which marks the
ending of the Pleistocene (the last ice age) geological

epoch, people lived in small nomadic bands. They
were hunter-gatherers who hunted game that
included now-extinct Pleistocene megafauna such as
mammoths (Mammutus primigenius), and collected
wild vegetation and seeds. Their flaked-stone tools
commonly were comprised of fine-grain, non-local
materials.

The Clovis complex (ca. 10,000 to 9000 B.C.)
denotes the earliest identified groups of Paleoindi-
ans, and is mainly defined by a distinctive type of
fluted projectile point, known as Clovis. The Clovis
complex and point are named after the town of Clo-
vis, New Mexico, which is near where the archaeo-
logical site used to first identify and define this
complex is located (Cordell 1984:122).

Following the Ciovis complex is the Folsom complex
(ca. 9000 to 8500 B.C.), which also is named for a
town in New Mexico that is located near the archae-
ological site that produced archaeological materials
used to define this complex. Many Folsom complex
sites are located near major water sources, which has
been interpreted as indicating that this time period is
marked by a decrease in moisture compared to the
Clovis period. During this period, mammoths and
other Pleistocene fauna either decreased in numbers
or became extinct. One large game animal hunted by
the Folsom hunter-gatherers is an extinct type of
bison known as Bison antiquus. Stone tools associ-
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ated with the Folsom complex include projectile
points, knives, end scrapers, and side scrapers (Cord-
ell 1984:126-127, 133).

The third, and final division of the Paleoindian period
is known as the Plano complex (ca. 8000 to
6000 B.C.). Evidence indicates that during this
period, which marks the end of the Pleistocene
Epoch, the climate was marked by increased sea-
sonal variation; it became warmer and drier. These
environmental changes are thought to have contrib-
uted to the extinction of certain animal species and
to changes in the types and locations of wild plants.
These changes in animal and plant resources resulted
in changes in the adaptive strategies and material
cultural of the Plano complex peoples, although they
appear to have continued living in small bands as
hunter-gatherers. Unlike the Clovis and Folsom com-
plexes, the Plano complex is characterized by several
projectile point types that include Agate Basin,
Alberta, Cody, and Hell Gap (Cordell 1984:134-135).

ARCHAIC PERIOD
(CA. 6000 B.C. TO A.D. 200)

The beginning of the Archaic period generally

occurred during the early part of the current
Holocene geologic epoch. The Archaic period is char-
acterized by a change in subsistence strategy in com-
parison to the preceding Palecindian period. Archaic
groups were hunter-gatherers who relied more on
the gathering of a wider range of wild plant foods
and hunting of small game than did the Paleoindian
groups. This reliance on a wider range of food
sources is considered an adaptive response of the
Archaic period peoples to large-scale environmental
changes that resulted in changes in food resources
that included the extinction of Pleistocene mega-
fauna. The shift in subsistence strategy is accompa-
nied by greater diversity in their stone-tool
assemblage, including reduction in projectile point
size, an increase in the number of projectile point
types, and an increase in groundstone tools. The
location of Archaic period sites becomes increasingly
variable in regard to their topographic and environ-
mental settings (Cordell 1984:157-172).

In southwestern New Mexico, archaeological evi-
dence of cultivated plants (cultigens) has been recov-
ered from sites that date as early as 2000 B.C. In
addition, evidence of pithouses dating from the
Archaic period has been found in several areas. Sites
assigned to the Archaic period are aceramic,
although ceramics sometimes are absent from sites
dating to the subsequent Mogollon tradition.
Archaic flaked-stone assemblages generally contain a

greater proportion of non-local and fine-grain types
of materials, and more often exhibit evidence of tool
retouch than later Mogollon flaked-stone tool
assemblages (Whalen 1986:77-78). In the Jornada
region, shallow circular huts and pithouses date to
the Archaic period (Mauldin 1996:45-47, Table 6).

MOGOLLON TRADITION
(CA. A.D. 200 TO 1450)

The currently proposed project area occurs within
the Mogollon cultural area, which includes portions
of southeastern Arizona, southwestern New Mexico,
southwestern Texas, and northern Chihuahua (Stuart
and Gauthier 1984:5,175, Map 1.2). In general, the
change from the Archaic period to the Formative
period in the Mogollon cultural area is marked by the
appearance of ceramics. Compared to the flaked-
stone assemblage of the earlier Archaic period, Mog-
ollon flaked-stone assemblages more often exhibit
the utilization of locally available materials, and the
production and use of more expedient types of tools
(Whalen 1986:77-78). The Mogollon tradition,
which was first defined as a distinct culture area by
archaeologist Emil Haury (1936), is commonly
divided into the Pithouse (ca. A.D. 200 to 1000) and
Pueblo (ca. A.D. 1000 to 1450) periods. The project
area falls on or near a frontier between the Mimbres
Mogollon and the Jornada Mogollon culture areas
(Stuart and Gauthier 1984:5, Map 1.2).

PITHOUSE PERIOD
(CA. A.D. 200 TO 1000)

The Pithouse period is marked by a cultural tradition
that is broadly similar throughout the Mogollon cul-
ture area. This tradition includes the construction of
subsurface habitation structures known as pithouses.

The Pithouse period is subdivided into four phases
for the Mimbres Mogollon area: Cumbre (ca.
A.D. 200 to 550), Georgetown (ca. A.D. 550 to 650),
San Francisco (ca. A.D. 650 to 900), and Three Circle
(ca. A.D. 900 to 1000).

umbr ca. AD. 2 o 55

The Cumbre phase of the Mimbres Mogollon Pit-
house period is defined by the appearance of Alma
plainware ceramics (Martin 1979:69). Subsistence
and settlement patterns are viewed through
increased sedentism and dependence on horiculture,
which included the growing of corn, beans, squash,
and cotton. Evidence indicates a continued reliance
on the hunting of deer and rabbits, and gathering of
wild plants and nuts such as acorns and pifion. Struc-
tures of the Cumbre phase consist of round or oval
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pithouses that generally contain hearths. An average
of 15 to 20 pithouses are present at habitation sites
of this phase; they are located on high ridges and
knolls. Use of the valley floors is indicated by the
presence of debitage and plainware ceramics (Stuart
and Gauthier 1984:178-185).

Geor wn Ph ca. A.D. 550t

The major defining material type for the George-
town phase, or Pine Lawn phase, is a highly polished
ceramic known as San Francisco Red. Subsistence
activities included the cultivation of crops such as
corn, although the gathering of wild plants and
hunting of game continued. Structures consisted of
somewhat smaller, and occasionally D-shape, pit-
houses. Georgetown phase habitation sites generally
contain fewer structures than do the preceding
Cumbre phase sites, and are found in a greater vari-
ety of locations that include the first terraces above
major drainages (Stuart and Gauthier 1984:186-
188).

San Francisco Phase (ca. A.D. 650 to 900)

The San Francisco phase is predominantly defined by
the production of red-on-white painted ceramics,
and the construction of rectangular pithouses and
associated kivas and communal structures. Evidence
suggests that during this phase reliance on cultigens
increased, as did the number of structures compris-
ing habitation sites, suggesting a population increase
as well. San Francisco phase habitation sites contain-
ing from 15 to 20 pithouses and one or two kivas are
common. These San Francisco phase sites often were
built at the same locations as Georgetown phase
habitation sites, with the structures of one phase
built over the structural ruins of the preceding phase.
Mortuary practices of this phase began to include
the ceremonial “killing” of ceramics that were
placed in the grave of the deceased (LeBlanc and
Whalen 1980:201; Stuart and Gauthier 1984:188-
193).

Thr ircle Phase (ca. A.D. 900 to

The Three Circle phase is distinguished by the pres-
ence of Three Circle Red-on-white ceramics, and dur-
ing the latter parts of this phase, Early (Boldface) and
Transitional Mimbres Black-on-white ceramics. Pit-
houses were rectangular and often had cobble
masonry half-walls built inside the excavated pit
walls. A substantial increase in population is indi-
cated by the increased number of large villages being
occupied versus those occupied during previous peri-
ods, and the appearance of villages along secondary
drainages. The average size of habitation sites for

this phase is 50 pithouses (Cordell 1984:115-117).
Individual pithouse size declined compared to those
of the preceding San Francisco phase, although the
size of communal structures increased. The greater
size of communal structures has been speculated to
indicate increased emphasis on formal ceremonial
activities (LeBlanc and Whalen 1980:181).

The most common burial treatment was to place the
deceased in a flexed position in a subfloor pit, and to
arrange ceramic bowls over the deceased's knees or
side and later, the face or head (Stuart and Gauthier
1984:195-197). The occasional presence of tur-
quoise, marine shell, and macaw feathers with inhu-
mations indicates extensive exchange networks were
occurring during the Three Circle phase (LeBlanc and
Whalen 1980:187-190, 192-195).

PUEBLO PERIOD
(CA. A.D. 1000 TO 1450)

The Pueblo period is marked by the construction of
surface pueblos and greater interregional variation in
material cultural, particularly ceramics and architec-
ture. For the Mogollon culture region, a number of
distinctive ceramic styles and forms of architecture
first appear after A.D. 1000.

Material culture changes, and their indications for
socio-economic changes, led archaeologists to
define the following sequential phases for the Mim-
bres Mogollon culture area: Classic Mimbres (ca.
A.D. 1000 to 1100 or 1150), Animas or Black Moun-
tain (ca. A.D. 1100 or 1150 to 1300), and Cliff (ca.
A.D. 1300 to 1450).

lassic Mi res Pha
(ca. A.D. 1000 to 1100 or 1150)

The Classic Mimbres phase developed in the Mim-
bres Valley and adjacent areas. It is defined by the
appearance of above ground architecture and Classic
Mimbres Black-on-white ceramics. The following
trends are more typical of the Mimbres Valley occu-
pation sites, with the sites in the outlying areas
exhibiting less change from the preceding phase. The
most common habitation sites are small, ranging
from two to 20 rooms each. However, large village
sites, pueblos that contained as many as 200 rooms
each, appear during this phase. The populations of
these large sites substantially decreased by
A.D. 1150, for reasons that are yet unclear. This
sharp drop in population appears to have occurred at
the same time that a similar sharp population
decrease occurred in the Chacoan Anasazi area to
the north.
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Subsistence was predominantly based on flood plain
agriculture, although the subsistence base appears
to have broadened to include food resources such as
small game and fowl (as indicated by faunal
remains), perhaps in response to inconsistent farm-
ing yields. Although irrigation was used, Mimbres
irrigation systems are much less extensive and com-
mon than those for other southwestern cultures of
this time.

The practice of interring the deceased beneath room
floors continues during the Classic Mimbres phase.
Burials recovered from excavated habitation sites
averages five burials per room. The marked differ-
ence in the kinds and amounts of funerary objects
associated with individuals at large sites in compari-
son to small sites has been speculated to reflect an
increase in economic and social stratification. Exotic
trade items such as marine shell and macaw feathers
recovered archaeologically indicate the continued
presence of trade networks to the south and west,
and trade to the east is evidenced by exported Clas-
sic Mimbres ceramics (Stuart and Gauthier
1984:198-204).

Anim r Black ntain P
(ca. A.D. 1100 or 1150 to 1300)

The Animas or Black Mountain phase has been inter-
preted as representing an abrupt break from the
Mogollon culture, with people from another cultural
region moving into the area. However, evidence
recovered more recently points toward an economic
restructuring of the remnant Mimbres populations
(Stuart and Gauthier 1984:206-208). Commonly,
research for the Animas or Black Mountain phase
emphasizes ties with Casas Grandes, Mexico, to the
south, which reached its developmental height dur-
ing the mid- to late-1200s.

The numerous ceramic types common for this phase
are Playas Red, Ramos Polychrome, Chupadero
Black-on-white, White Mountain Redware, and sev-
eral corrugated, plain, and textured brownwares.
The architecture changes from cobble masonry to
puddled adobe. Pueblos are U-shape and typically
contain 125 rooms. Residential rooms are relatively
large compared to those of the Classic Mimbres
phase, and surround the central plaza. Kivas usually
are not present at village sites of this phase. Habita-
tion sites most commonly occur in lower elevation
areas in the desert with good agricultural soils and
alluvial catchments, or playas (Stuart and Gauthier
1984:206-208).

Liff Ph .A.D. 1300 to 1450

The Cliff phase includes the poorly understood Sal-
ado culture of the Mimbres Valley. Substantial popu-
lation aggregation occurs during the Cliff phase,
with the population heavily dependent on agricul-
ture. The architecture of this phase is similar to that
for the preceding Animas or Black Mountain phase.
Village sites commonly consist of large, coarsed and
puddled adobe pueblos with plazas.

The ceramic types of this phase, which may have
originated in central Arizona, include Tonto, Pinto,
and Gila Polychromes. The argument has been made
that the Cliff phase people migrated from Casas
Grandes after its collapse. Another view is that they
came from the Tonto Basin of Arizona; therefore, it is
not clear whether these ceramics represent trade
activity or indicate that the Salado migrated from
central Arizona. Archaeological evidence suggests
that many of the Cliff phase sites were suddenly
abandoned around A.D. 1450 (Lekson 1992:133-
135). It is possible that these people joined other
groups, such as the Jano- or Jocome-speaking peo-
ple who may have been the predecessors of the Pro-
tohistoric period southern Apachean groups known
in this region (Griffin 1983:330; Tainter 1985:144). It
is equally possible that they were related to western
Pueblo groups (Pilles 1996).

JORNADA MOGOLLON TRADI-
TION (CA. A.D. 200 TO 1450)

Unlike the Mimbres Mogollon culture, the Jornada
Mogollon sequence is characterized by cultural conti-
nuity, with little evidence of outside influence,
throughout much of its developmental sequence.
Divisions of the Pueblo period of the Jornada Mogol-
lon culture are the Early Formative period (A.D. 200
to 1100) and the Late Formative period (A.D. 1100
to 1450) (LeBlanc and Whalen 1980:14).

EARLY FORMATIVE PERIOD
(CA. A.D. 200 TO 1100 OR 1150)

The Early Formative period of the Jornada Mogollon
includes the Mesilla phase (Carmichael 1986), and
marks the advent of ceramic production and agricul-
ture in this region. The shift to a more sedentary life-
way and dependence on agriculture to provide a
food base appears to have occurred less completely
for the Jornada in comparison to the Mimbres Mog-
ollon. Reliance on hunting and gathering continued
throughout the Pueblo period in the Jornada area
(Upham 1984), although agricultural products did
become increasingly important to the subsistence
base. During the Mesilla phase, the population
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aggregated into villages composed of round and
rectangular pithouses with extramural hearths and
storage pits. The initial use of pithouses actually
occurred during the latter part of the Archaic period,
and continued into the Mesilla phase. Other domi-
ciles constructed during this time were shallow,
basin-shape huts similar to those of the Archaic
period (Hard 1983a; O'Laughlin 1980).

Mesilla phase ceramics are El Paso brownware
(Whalen 1978, 1980), and Jornada Brown. After
A.D. 750, small amounts of Mimbres Black-on-white
ceramics occurred. Known sites of this period include
long-term habitation sites and short-term special
activity camps. Village sites commonly were situated
near permanent water resources, although during
the latter part of the Mesilla phase some habitation
sites were placed at the base of foothills along allu-
vial fans (Carmichael 1985). Short-term camps were
located in the central Basin and mountainous set-
tings.

LATE FORMATIVE PERIOD
(CA. A.D. 1100 OR 1150 TO 1450)

The Late Formative period of the Jornada Mogolion
is subdivided into two phases: Dofia Ana (ca.
A.D. 1100 to 1200) (Lehmer 1948), and El Paso (ca.
A.D. 1200 to 1450) (Upham 1991). Late Formative
ceramics are El Paso brownware and El Paso Poly-
chrome (Whalen 1978, 1980). Imported ceramics
occur more frequently and include Chupadero Black-
on-white, Playas Red, Three Rivers Red-on-terracotta,
and Mimbres Black-on-white (Hard 1983b). The
Dofia Ana phase is characterized by the presence of
above ground adobe pueblos and the continued use
of pithouses similar to those of the preceding Mesilla
phase.

During the El Paso phase, surface pueblo architecture
completely replaced pithouse architecture. Pueblos
were variable in size, and were composed of room
blocks oriented in long eastAvest tiers or around a
plaza. Special activity sites of the El Paso phase occur
throughout the central Basin, and their larger size
may indicate the formation of larger work groups
(O'Laughlin 1980). The major type of ceramic pro-
duced during this time is El Paso Polychrome, with
tradewares including Chupadero Black-on-white,
Playas Red, Ramos Polychrome, Gila Polychrome, and
Three Rivers Black-on-terracotta. Evidence provided
by ceramic data suggests that the El Paso phase peo-
ple were in contact with groups in central and north-
ern New Mexico, the White Mountain region of
southeast Arizona, the Gila River area of southwest-
ern New Mexico and southeastern Arizona, and

northwestern Chihuahua, Mexico. Exotic objects
recovered from El Paso phase sites include copper
bells from Mexico (Lehmer 1948), and marine shell
from the Pacific Coast (Whalen 1978).

The Jornada Mogollon agricultural subsistence sys-
tem began its decline around A.D. 1300, and aban-
donment of the area by much of its pueblo
population followed. A more nomadic hunting-gath-
ering lifeway was then adopted by the remaining
population (Kelley 1984). Beckett and Corbett (1992)
propose that a number of culture groups may have
occupied the Jornada area during the last of the Pre-
historic period. Those groups are generally identified
as the Chinarra, Concho, Jano, Jocome, Manso,
Suma, Piro, and Tarahumara.

PROTOHISTORIC AND HISTORIC
PERIODS
(CA. A.D. 1450 TO PRESENT)

Although evidence is slight and the date has been
debated, the entrance of Athapaskan groups into
southwestern New Mexico occurred at least by the
mid-1400s with the appearance of the Navajo (Gun-
nerson 1979:162). Apachean groups are first defi-
nitely noted in written accounts from the 1620s, but
Western Apaches may have occupied this region as
much as a century before. These people were semi-
nomadic hunter-gatherers who formed several
bands, including those known as the Mogollon,
Copper Mine, Mimbres, Warm Spring, and Chir-
icahua Apaches; these groups have been collectively
referred to as the Gila Apache (Williams and McAllis-
ter 1979:28-29). These bands occupied the foothills
and mountain ranges of southwestern New Mexico
and southeastern Arizona. Their presence in this
region ended with their removal into reservations in
the 1860s by the United States government. Early
Apachean archaeological sites documented for
southwestern New Mexico are difficult to detect and
define, and generally are represented by undated
rock art and debitage scatters (Cordell 1984:356-
360; Schaafsma 1980:333-341).

The entrance of Euro-Americans into southwestern
New Mexico begins with the appearance of Alvar
Nufiez Cabeza de Baca, Fray Marcos de Niza, and
Francisco Vasquez de Coronado (Jenkins and
Schroeder 1974; John 1975). This marked the begin-
ning of the Historic period in the region. These early
expeditions had little direct impact on the aboriginal
occupants of the region, but succeeding Spanish
involvement in the area eventually resulted in drastic
changes in the lifeways of the Apaches. The intro-
duction of European diseases, particularly smallpox,
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severely reduced the size of the Apache population.
Attempts at religious conversion, demands for slave
labor, and the introduction of domestic animals (the
horse in particular) by the Spanish, all resulted in
changes in Apache culture. The Apache raided Span-
ish settlements to obtain livestock and other material
goods. This resulted in retaliatory campaigns by the
Spanish, a cycle that continued throughout much of
the Spanish Colonial and Mexican periods (John
1975:3-97; Perry 1991:164-173; Williams and McAI-
lister 1979:32-35).

Around 1799, the Spanish opened the Santa Rita
Copper Mine and established the first permanent
Spanish settlement in the area (Williams and McAllis-
ter 1979:34-35). During the first few years of opera-
tion, the Santa Rita Copper Mine was closed several
times, mainly due to Apache raids. Spanish and Gila
Apache leaders agreed to a treaty prior to Mexican
independence in 1821, which confined the Apaches
to “peace establishments” in return for supplies
promised by the Spanish government. However, in
1821, when Mexico gained independence from
Spain, the maintenance of these establishments
ceased and led to severe food shortages for the
Apaches. In response, the Apaches resumed their
raiding tactics, and the Mexican government con-
ducted military campaigns to try to stop the raids on
their settlements.

Anglo-American fur trappers entered southwestern
New Mexico once the Mexican border was opened
for trade with the United States. For a time, the trap-
pers' efforts to form treaties with the Apaches were
fairly successful, and they could explore and trap the
area between the Santa Rita Mine and the Rio
Grande without interference from the Apaches. In
1837, however, conditions changed radically. That
year, Anglo miner John Johnson led a scalp-hunting
expedition to the town of Santa Rita, planning to
collect the substantial bounty placed on all Apaches
by the Mexican government. The Apaches, led by
chiefs that included Cochise, Mangas Coloradas, Vic-
torio, and Geronimo, then waged war against the
miners and trappers. Despite military campaigns led
by the Mexican military with the purpose of killing all
Apaches, Apache raids against the Euro-Americans
continued. Although peace was achieved between
the two groups in 1842-1843, the occurrence of a
smallpox epidemic and providing of meager rations
at the Mexican “peace establishments” again led to
unrest. Hostilities continued after the United States'
victory in the Mexican War of 1848, with the
Apaches attempting to retain possession of their
lands against the continuing influx of miners, set-
tlers, and military troops.

The presence of the United States military in south-
western New Mexico continued to increase until
after the Civil War. Fort Dawson, Fort Webster, Fort
Mclane, and Fort Bayard are some of the military
installations established during this period (Williams
and McAllister 1979:40-41). The Apaches eventually
were forced to resettle at reservations located at Ojo
Caliente and San Carlos. Encroachment by Euro-
American settlers on to lands promised to the
Apaches, and shortages of rations, occasionally led
to violent attacks and raids on soldiers and civilians
by the Apaches. In 1886, the final band of renegade
Apaches, led by Geronimo, was captured. Approxi-
mately 400 other Apaches from the San Carlos Res-
ervation, in addition to several Apache prisoners
from the last military campaign were taken by train
to Florida and Pennsylvania, and then later to Ala-
bama, and eventually to Oklahoma. Not until 1914
were the Chiricahua Apache released from Fort Sill
Oklahoma and given the choice of remaining in
Oklahoma and receiving land allotments, or moving
to the Mescalero Apache Reservation in southeastern
New Mexico (Perry 1991:176-179).

With the end of the Apache threat, Hispanic and
Anglo-American settlement of southwestern New
Mexico began to increase. Numerous villages and
mining camps were established in quick response to
finds of mineral wealth. Although most were aban-
doned, a few of these mining towns and camps
managed to thrive despite fluctuations in mineral
yields and prices. One of the more successful mines
was the Santa Rita Copper Mine, which is currently
owned by the Chino Mining Company. This is still a
successful mine, largely due to the use of open-pit
mining to obtain large amounts of copper from pre-
viously inaccessible areas.

The construction of the Southern Pacific Railroad
across southern New Mexico, through the towns of
Lordsburg and Deming, located north of the project
area, occurred during 1880-1881. Although the rail-
road shipped ore and cattle for the southern New
Mexican mining and livestock trade and quickly
became an important factor in the economy of the
region, the Southern Pacific's major source of
income was from interstate shipping (Myrick
1970:59-66; Williams and McAllister 1979:42-43).

The El Paso and Southwestern Railroad began as an
extension of the Arizona and Southeastern Railroad,
which began building a line eastward from the town
of Douglas, Arizona, in 1901. The railroad's name
was changed to the El Paso and Southwestern Rail-
road in 1902. Trains began operating between Bis-
bee, Arizona, and Deming, New Mexico, by way of
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Hermanas in February 1902. Completion of the
entire route, which extended from Douglas, Arizona,
through Rodeo, Hachita, Hermanas, Columbus, and
Anapra, New Mexico, to El Paso, Texas, occurred in
November 1902. Operation of trains along this route
began in December of that same year (Myrick
1970:92-95; Williams and McAllister 1979:42-43).

In 1924, the El Paso and Southwestern Railroad
merged with the Southern Pacific Railroad in
response to investment losses suffered due to a
sharp drop in the post-World War | price of copper.
With this merger, the Southern Pacific gained pos-
session of a number of coal-fired locomotives that
had been used by the El Paso and Southwestern. To
cut shipping costs, operation of the southern route
established by the El Paso and Southwestern ceased
on December 20, 1961. The tracks and facilities were
left in place until 1963 when the railroad launched a
clean-up effort (Myrick 1970:68-70, 92, 103).

Communities were established, increased in size, or
relocated as a result of the establishment of a rail-
road through the area. The town of Rodeo was
established after the El Paso and Southwestern Rail-
road extended its line from Douglas, Arizona, in
1901. This location became a major shipping point
for area livestock (Julyan 1996:302; Myrick 1970:96).
After Arizona voted to go dry around 1915, Rodeo
boomed with as many as 17 saloons opening their
doors to thirsty Arizonans. With the eventual lessen-
ing of alcohol restrictions in Arizona, though, busi-
ness in Rodeo dwindled. The now abandoned
locality of Pratt was a former siding along the rail-
road. The origin of the name is not known (Julyan
1996:275). Hermanas, named after the nearby Tres
Hermanas Mountains, was founded in 1879 and
served to furnish supplies to local miners (Carson
1991:30). Hermanas was the connection for the spur
line to Deming that was built shortly after 1903
along the El Paso and Southwestern Railroad (Myrick
1970:93; Carson 1991:31). Hermanas relied on the
railroad for financial support, although farming,
ranching, and mining also contributed to the econ-
omy. It reached its peak population of 150 in 1902,
and for a short time had a railroad station, a post
office, a school, and various businesses (Carson
1991:30-31). Much of the town's population had
left by 1910, however, and it is now abandoned
(Julyan 1996:164; Carson 1991:31). Malpais was a
small settlement named after the lava flows in the
area. The community of Malpais is now abandoned
(Julyan 1996:218). The community of Mount Riley,
named after the nearby summit of Mount Riley, and
Potrillo, named for the Potrillo Mountains, are aban-
doned (Julyan 1996:235, 274).

Very close to the project area, Columbus and the
now-abandoned town of Mimbres are located about
halfway along the El Paso and Southwestern Railroad
line. (Sumner 1999). No trace of Mimbres remains.
The townsite is located 7.2 miles west of Columbus.
A 1915 USGS map refers to the town as Mimbres,
but a 1950 SP timetable refers to the town as Onyx
(mile marker 1242.9).

The town of Columbus today has a population of
approximately 1000. The town was originally estab-
lished as a border station across from Palomas, Chi-
huahua, Mexico around 1890. The origin of the
town's name is uncertain. When the El Paso &
Southwestern railroad was constructed in 1902 a
new town, also named Columbus, was built along-
side the railway about 2 miles to the north and the
original townsite was gradually abandoned (Myrick
1970:98). An attempt in 1928 to bring back the
southern community under the name of Border City
failed. Some maps of the period show the original
town as South Columbus. The railroad station house
still stands today and is used as a museum for the
Columbus Historical Society.

Columbus has the distinction of being the only place
in the United States to be invaded by armed foreign
troops since the War of 1812. A detachment of the
U.S. 13th Calvary Regiment was stationed at Camp
Furlong in 1914 The garrison was constructed south
of the El Paso and Southwestern Railroad tracks near
the center of Columbus to protect the U.S./Mexican
border from bandits and marauders. On March 9,
1916, Mexican revolutionary leader Francisco “Pan-
cho” Villa, led 485 men in an attack against Colum-
bus. It is unclear why Villa loosed his men on the
camp and the town of Columbus, although frustra-
tion with US arms dealers and US policy with Mexico
were likely causes. Ten civilians and eight U.S. sol-
diers were killed. Approximately eighty of Villa's men
were killed by the garrison's newly-acquired machine
guns and at least six were captured in the attack and
later hanged. Villa and the surviving men escaped
with supplies, weapons and ammunition seized from
the garrison. President Woodrow Wilson responded
to the raid by sending 10,000 troops under the lead-
ership of General “Black Jack” Pershing to Mexico to
pursue Villa. The punitive expedition was called off
after 11 months because it failed to locate Villa. With
their return in February 1917, the camp at Columbus
was dismantled, although 5,000 men were still sta-
tioned there in 1919. By 1923, the number of men
had dwindled to 60 (Carson 1991:34-35). This event
is commemorated in Columbus by two museums
and Pancho Villa State Park (Julyan 1996:91; Carson
1991:34-36).
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ield Supervisor Thoras Dye and Peggy Allison and Field Technicians Francisco Britton,

Richard Francisco, Noel Pacheco, and Timothy Ruiz Brown completed the field inventory

between March 5 and March 17, 2009. The Principal Investigator for the project is Dou-
glas Boggess. The survey was undertaken at the request of Tom Tangen of Amec Geomatrix.

METHODS

Lone Mountain archaeologists surveyed the APE by
walking 15-m (50-ft) wide transects. Field conditions
at the time of the survey were very good, with excel-
lent visibility, little ground cover, and sunny weather
conditions.

The southern portion, eastern portion, and approxi-
mately half of the northern portion of PA1 is
bounded by a barbed-wire fence. The western area is
bounded by a bladed gravel road. The western half
of the northern boundary is bounded by State Road
9. Although fencelines are prevalent throughout
PA2, the easternmost area, the project area was
defined using GPS, a USGS 7.5’ quadrangle, with the
southern boundary being defined, primarily, by the
United States/Mexico border. Site locations were
established with the aid of a USGS topographic map,
a Garmin GPS unit, and a detailed contour map pro-
vided by Amec Geomatrix.

For this survey, sites were defined in accordance with
the guidelines established by the State of New Mex-
ico. Sites are defined as “a location where there
exists material evidence of the past life and culture of
human beings in the state. A significant archaeologi-
cal site typically is 50 or more years old. Examples of
archaeological sites include, without limitation,
campsites, pueblos, homesteads, artifact scatters,
resource procurement or processing areas, agricul-
tural fields, locales with one or more features in asso-
ciation with other cultural materials, and locales that
have the potential for subsurface features or cultural
deposits” (New Mexico Historic Preservation Division
2005).

When cultural remains are encountered, a determi-
nation is made as to whether they are an isolated
occurrence or a site. Isolated occurrences are isolated
cultural remains that do not qualify as sites and gen-
erally consist of single artifacts or artifact scatters
that are of extremely low density, are widely dis-
persed, or represent a single or unintentional activity.
Isolated occurrences are recorded on a Lone Moun-
tain form and their locations are plotted on the
appropriate USGS quadrangle.

Sites are recorded using a Laboratory of Anthropol-
ogy Site Record form. A map is drawn and color film
photographs are taken showing the setting of the
site and any unique features or artifacts. Artifact
forms are used to record samples of flaked stone,
ceramics, groundstone, and historic artifacts. Any
artifacts with diagnostic properties are illustrated. An
aluminum datum tag and spike are placed within the
site boundary and noted on the site sketch map. The
location of the cultural property is then plotted on
the appropriate USGS quadrangle and GPS readings
are taken to verify the accuracy of the field plot.
When single artifacts or low-density artifact scatters
are encountered, they are recorded in the field as an
isolated occurrence and their locations are plotted on
the USGS quadrangle.

DESCRIPTION AND
ANALYSIS OF FINDINGS

One previously recorded site, six new archaeological
sites, and 43 isolated occurrences were recorded
during the survey and are described below in detail.

PREVIOUSLY RECORDED
ARCHAEOLOGICAL SITES

SITE NO.: LA 50343

Site No.: LA 50343

Field No.

Components:  Hispanic NM
(A.D. 1920 to 1945)

Eligibility: Previously determined eligible under
Criterion D

Statehood-WWII

Description

LA 50343, a historic trash dump, is located at the
junction of NM Highway 9 and County Road 005.
The site was first recorded by the New Mexico State
University in 1981 (Naylor 1981), the University of
Texas at Austin in 1984 (Mallouf 1984), NMDOT in
1987 (Main and Haecker 1987), and Lone Mountain
in 2000 (Snell 2000). The site was tested by Human
Systems Research in 2002 (Kirkpatrick 2002), and Zia
Engineering and Environmental Consultants per-
formed a survey in 2006 (NMCRIS 102597). Vegeta-
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tion consists of creosote, broom snakeweed, and
various forbs and grasses. Ground visibility is
between 76 percent and 99 percent (Figure 2.1).

Assembl Information

Previous researchers found hundreds of historic arti-
facts at the site including a cold cream jar, a small
trunk handle, meat tins and other rusted cans, con-
densed milk cans, rubber soled shoes, a tractor tire,
and various colored glass shards. Screwtop bottle
fragments enabled Mallouf (1984) to assign a 1920s
date to the site. The assemblage was found to be in
much the same condition as previously recorded,
with the addition of one multidirectional purple rhy-
olite core.

Site Structure and Features

No features were observed at the site. A trowel test
performed by Lone Mountain in 2000 revealed cul-
tural materials to a depth of 20 cm.

Disturban n ntial Im t

The site is at the intersection of an active roadway
(NM Highway 9) and Luna County Road C007 near
fences and a border security camera. A buried fiber
optic line has been placed between the concentra-
tion and NM Highway 9. The site remains between
76 percent and 99 percent intact.

Conclusions and Recommendations

A NM Statehood-WWII temporal affiliation (A.D.
1920 through 1945) has been assigned to this site
based on documented artifacts. Previous recorders
assigned a Hispanic cultural affiliation to the site.
Previous researchers also determined that the site is a
roadside dump with some buried artifacts. The site
was therefore recommended eligible for nomination
to the NRHP under Criterion D. NMHPD concurred.
Some form of limited testing took place in connec-
tion with the installation of a fiber optic line but it is
uncertain from available documents whether addi-
tional work will be necessary.

NEW ARCHAEOLOGICAL SITES
SITE NO.: LA 162362

Site No.: LA 162362

Field No. 1210-001

Components: NM Statehood-WWII to recent
(A.D. 1935 to 1980s)

Eligibility: Ineligible

Description

LA 162362 is a series of agricultural ditches and
associated features and materials. The recorded
ditches are located on a flat plain half a mile to a
mile north of the United States and Mexico border. It
should be noted that the ditches extend outside the
survey area onto private land that could not be
accessed at the time of recording. Vegetation con-
sists of various grasses, narrow leaf yucca, and
prickly pear cactus. Ground visibility is between
76 percent and 99 percent (Figure 2.2).

Assemblage Information

Hundreds of artifacts were observed at this site, all
associated with the ditch system. Materials observed
include cement, metal pipe, and railroad tailing.
Hundreds of segments of these materials have been
used in the construction of the ditch system and
related features.

Site Structure and Features

Eight features, including a cement block with piping
(F1) and seven ditch segments (F2 through F8), were
observed at this site. The features all appear to be
part of an irrigation system.

Feature 1, located almost immediately south of State
Road 9 and the property fence, is a cement block
with a metal pipe, possibly the remains of a drill hole
and the foundation for a pump. The structure mea-
sures 28 % in from north to south by 30 in from east
to west by 11 in tall. The block is composed of
cement mixed with local gravels including basalt and
rhyolite. The metal pipe, which is flush with the sur-
face of the cement, is 10 ¥z in wide. Inscribed in the
cement is “MAR 30-35,” written in letters approxi-
mately 3 in to 3 %2 in tall.

Features 2 through 8 are all irrigation ditches located
south of State Highway 9. With the exception of Fea-
ture 8, which is made entirely of dirt, the ditches are
all lined with cement segments. The pre-poured
cement ditches are in segments that are 8 ft, 8 in
long and 4 ft, 2 in wide. The outer flanges are 4%: in
wide and the cement is 2% in thick, only measurable

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.
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at the flanges. The sides and the base may be
thicker. Although filled with sediment, the ditches
are estimated to be between 2 ft to 22 ft deep.
There are two-track roads or bladed gravel roads or
both on each side of all the ditches. Locals have been
scavenging materials from the old railroad berm
located north of State Highway 9, outside of the
project area, for use on the gravel road. This slag and
volcanic basalt is observed in many areas along the
ditches. Local informants stated that the railroad was
abandoned in the early 1950's, either 1951 or 1952,
at the same time the cement ditches were installed.
The ditches were installed by a Mr. Teague and in use
until the late 1970s to early 1980s, through a succes-
sion of up to two landowners.

Feature 2 (Ditch 1) is approximately 1,804 ft (550 m)
long and runs west-northwest to east-southeast. The
ditch extends on to private property at its eastern-
most end.

Feature 3 (Ditch 2) is approximately 2,625 ft (800 m)
long and runs west-northwest to east-southeast. The
ditch extends on to private property at its western-
most end for approximately 30 ft (7 m) and has sub-
sequently been demolished for the construction of a
north to south trending bladed gravel road.

Feature 4 (Ditch 3) is approximately 10, 538 ft or 2
mi (3,212 m) long and runs east to west. No exten-
sions were observed on either end. The ditch has
been breeched in a few places by recent flooding.
This ditch connects with Ditches 4, 5, 6, and 7. A
few recent pumps and pump remains were observed
along this ditch.

Feature 5 (Ditch 4) is approximately 2,543 ft (775 m)
long and runs north to south. The north end con-
nects to Ditch 3 and no extension to the south was
observed.

Feature 6 (Ditch 5) is approximately 2,543 ft (775 m)
long and runs north to south. The north end con-
nects to Ditch 3 and no extension to the south was
observed.

Feature 7 (Ditch 6) is approximately 820 ft (250 m)
long and runs north to south. The north edge ends
at what appears to be a pump location and an area
in which the landowner has stacked pipe pulled from
several pump locations. The south end connects to
Ditch 3.

Feature 8 (Ditch 7) is approximately 1,804 ft (550 m)
long and runs north to south. The south end con-
nects to Ditch 3 and the north end connects to an
area close to the eastern end of Ditch 2. Feature 1 is
located near the northern end of this ditch. This is
the only ditch not lined with concrete and is only
observable as a shallow linear depression approxi-
mately 2.46 ft (0.75 m) wide with dense vegetation.
An informal conversation with a local rancher sug-
gests that a buried pipe was once located here and
that is was removed by the last landowner so that it
could be sold. The trench was then backfilled. This
may explain why the western end of Ditch 1 and the
eastern end of Ditch 2 do not connect, although it
should be noted that they are somewhat offset;
Ditch 2 ends approximately 65 ft (20 m) south of
Ditch 1.

Although much of the topsoil has eroded away, the
site surface is composed of alluvial sediments from
recent flooding to a depth of roughly 1 m. Because
the ditches were placed in machine-excavated
trenches, sediments are not likely to contain further
cultural deposits.
Disturbances and Potential Impacts

Multiple vehicle tracks, fences, and two-track roads
are located in and around the site. The United States
Border Patrol utilizes the area frequently. The entire
area has been plowed extensively for many years and
a previous landowner has dismantled portions of the
features. Water action and wind action were also
noted. The ditches remain 76 percent to 99 percent
intact.

nclusjon Recom ion

The site appears to be a mid twentieth century irriga-
tion system. Although local informants date the con-
crete lined ditches to the early 1950s, an inscription
on Feature 1 may indicate a 1935 construction date
for at least that portion of the site. The site therefore
has a NM Statehood-WWII to Recent (A.D. 1935 to
1985) affiliation. The site does not appear to be
associated with significant historical events or peo-
ple, does not retain any characteristic workmanship,
and is not likely to yield any additional significant
information cancerning the mid twentieth century
development of the area and is therefore recom-
mended ineligible for nomination to the NRHP under
any of the four criteria.
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SITE NO.: LA 162363

Site No.: LA 162363

Field No. 1210-002 ’
Components: NM Statehood-WWIl to Recent
(A.D. 1914 to 2009)

Eligibility: Undetermined

ription

LA 162363 is a historic artifact scatter with a single
rock feature of unknown function. The site is located
on a flat plain, with a slope of less than 2 degrees to
the south-southeast. Vegetation consists of creosote,
mesquite, narrow leaf yucca, and various forbs and
grasses. Ground visibility is between 76 percent and
99 percent (Figure 2.3).

Assemb Informati

Hundreds of artifacts were observed at this site, all
historic or recent, located mostly in a single concen-
tration (Concentration 1). One hundred percent of
the observed artifacts were recorded. Materials
observed include glass, metal, and ceramic. Glass
fragments within Concentration 1 are clear (n=30),
aqua (n=8), manganese decolorized (amethyst
[n=18]), and amber (n=13). Bottles and jars include
one clear medicine bottle neck, the base of a manga-
nese decolorized medicine bottle, two clear beverage
bottle necks, the base of a clear beverage bottle, and
the neck of a brown medicine bottle. Metal cans
include 37 sanitary type cans, all smashed and
rusted, with stamped ends and crimped side seams,
all knife and key-striped opened; five tobacco tins, all
smashed and rusted; 24 knife-opened condensed
mitk solder dot beverage cans, some crushed and
some 2% inches in diameter and 2% inches in
height, with stamped end seams and crimped side
seams; and two hole-in-top cylindrical cans, smashed
and heavily rusted. Historic ceramics in the concen-
tration include 22 white-glazed semi-porcelain
sherds from a dish or dinner plate; one white-glazed
semi-porcelain dinner plate with a crackled glaze,
and the base of a white-glazed semi-porcelain dinner
plate. Makers' marks on the ceramics include one
from the West End Pottery Company of East Liver-
pool, Ohio, dating from A.D. 1893 to 1910 (Kovel
and Kovel 1986:223) and one from the Crescent Pot-
tery Company of Alliance, Ohio, dating between
A.D. 1920 and 1926. Two round-headed metal nails
and a metal spring-loaded latch, 2% in long, %2 in
wide, and % in thick, are also present.

The general scatter of artifacts includes 20 fragments
of aqua glass and 10 fragments of manganese decol-
orized glass. Metal cans include 20 three-part cylin-

drical sanitary types, all smashed and rusted, with
crimped ends and side seams, and openings from a
knife and a can opener; one cylindrical internal fric-
tion lid, smashed and rusted, with crimped end and
side seams; one smashed paint can with crimped end
seams and a rolled side seam; 20 hole-in-cap three-
part cylindrical cans, smashed and rusted, with
crimped end and side seams, mostly 3 in by 4 3/8 in
and opened with a can opener; one wide and short
can with a crimped seam that has a %2 in tab pro-
truding from it, crimped end seams, and opened
with a can opener; and one square tin storage con-
tainer, 2% in long, 2 in wide, and 2 ft tall. Historic (or
recent) ceramics include 11 white-glazed semi-porce-
lain sherds that appear to be from a pitcher or a
mug, but have no distinguishing marks; and 30
white-glazed semi-porcelain sherds that appear to be
from a bowl, also with no distinguishing marks.

ite Structur nd F r

A single feature was identified in the field as a small
rhyolite and basalt cobble scatter that appear to be
oriented in a line. Thirteen of the rhyolite cobbles are
less than or equal to 5 in long, while 23 of the rhyo-
lite cobbles are 5 in to 11 in long. Only one basalt
cobble was noted. Approximately 30 small glass
fragments, including manganese decolorized (ame-
thyst), agua, and clear are lying in a concentration
approximately 2 m south of an eye bolt, which is
driven into the ground approximately 2.5 m south of
the feature. One tobacco tin and roughly five cans lie
approximately 10 m southwest of the feature. The
feature is highly disturbed and its function is unclear.
Overall, the feature is 4 m in length and 2 m in
width.

The site is heavily eroded and may in fact be the
remains of a drill hole, based on the presence of the
eye hole in Feature 1. Concentration 1 is the only
area of the site that may have subsurface potential,
but the nature of the site, a historic trash dump,
would suggest that buried deposits are unlikely.

Disturbances and P ntial Im ts

Wind action has scattered the metal artifacts. Sheet-
wash and powerline construction may have dis-
turbed the site slightly. Bioturbation from cattle and
rodent activity is present as well. The site remains
26 percent to 50 percent intact.

Conclusions and Recommendations

The site is located on a 1919 homestead patent
issued to Charles E. Bourgeois (BLM-GLO records),
suggesting a documented use of the property as

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.
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early as 1914. The area appears to have since accu-
mulated recent refuse and so has been assigned a
Euroamerican NM Statehood-WWIt to Recent
(A.D. 1914 to 2009) affiliation. It is unclear whether
this site is a refuse dump or the remains of the Bour-
geois homestead. More testing and archival research
would serve to answer this question and establish
the eligibility of this site. For this reason eligibility for
nomination to the NRHP is undetermined.

SITE NO.: LA 162364

Site No.: LA 162364

Field No. 1210-005

Components: Euroamerican US Territorial to Recent
(A.D. 1911 to 2009)

Eligibility: Eligible, D; Ineligible, C; Unevaluated A
and B.

Description

LA 162634 is a historic artifact scatter with five fea-
tures. The site is located on a flat area with a very
gentle slope to the east, less than half a mile from
the Mexican border. Vegetation consists of creosote,
mesquite, and various forbs and grasses. Ground vis-
ibility is between 26 percent and 50 percent (Figure
2.4).

Assemblage Information

Hundreds of historic artifacts were observed on this
site. A 90 percent judgmental sample was recorded
by Lone Mountain archaeologists. The analyzed
assemblage consists of two cans (an exterior friction
and a tobacco); a homemade slide case consisting of
the base of one can and the top of another con-
joined with duct tape; 136 glass shards (22 manga-
nese decolorized [amethyst], one aqua, 12 brown,
21 clear, 75 light green, one blue, one white, one red
translucent, one yellow translucent); 35 sherds (one
handpainted porcelain, 12 stoneware, 16 white-
glazed stoneware, and six white-glazed semi-porce-
lain), seven nails, one iron washer, one iron frag-
ment, one brass shotgun cartridge (pre 1958), three
tin fragments, one iron hoe fragment, one brick tile,
one brick fragment, one railroad spike, three 40-cali-
ber R.P. S&W cartridges (post 1960), and one iron
collar.

r nd F re

Five features are present at this site including a house
(F1), a depression (F2), a coop (F3), a windmill (F4),
and a corral (F5). All appear to be inter-related and
associated with ranching. Two small concentrations

of rock were noted near Features 1 and 3. These may
be discards associated with F1. Several pieces of bro-
ken glass are intermingled with the rocks.

Feature 1 is a 48-ft N/S by 42-ft EMW rectangular
structure composed of unshaped basalt rocks. The
structure may be a house though there are no visible
room dividers. This feature consists of four partial
walls. The basalt rocks are set in earthen berms,
which appear to have been placed over the boulders
during construction. These berms slant away from
the walls to a distance of 6 ft to 8 ft. There is no visi-
ble mortar or bonding agent associated with the
boulders. There are no access points to the interior or
any of the walls. Fragments of red fire-brick are visi-
ble on the NW wall. Peculiarly, the northern, west-
ern, and eastern corners of the structure each have a
large tree stump with massive root systems on the
surface of the earthen berm. These trees appear to
have been planted at the structure's corners during
construction. Only a foundation remains with no evi-
dence of wall materials, roofing, doors, wooden
beams, or other construction materials, although
two fragments of window glass are present in the
northeastern wall. Erosion and weathering have
caused the collapse of a portion of the northwestern
wall. The feature remains approximately 75 percent
intact.

Feature 2 is an 11-ft NE/SW by 9-ft NW/SE by up to
6-in deep roughly oval-shaped depression located
approximately 21 ft southwest of F1. The feature
appears to have been hand-dug as back dirt rings
the surface of the feature. A corrugated metal frag-
ment is protruding to 6 in from the ground at the
north/northwest corner. Two milled pine beams mea-
suring 8 in by 5 in by 6 ft, 4 in tall are set upright in
the ground immediately west of the feature. One
fragment of amethyst glass was observed at the base
of one of these beams, approximately 5 ft apart. No
other construction material is present near the fea-
ture. The feature may represent the remains of an
outhouse. Erosion and weathering have seriously
damaged this structure, leaving it less than 10 per-
cent intact.

Feature 3 is an 18-in N/S by 12-in EAW by a maximum
of 3-ft deep structure composed of cement over
chicken wire walls and a concrete floor. This feature
is approximately 50 ft northwest of F1. The walls
have collapsed inward. Several fragments of milled
lumber, possibly roofing supports, are scattered in
the interior. Carbon stains on the cement walls and
wood suggest the structure was destroyed by fire.
Several 3-in wire nails protrude from the northern
section of wall. No additional artifacts are present in

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.
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the interior. Glass and metal fragments are scattered
outside of the structure. The feature is approximately
25 percent intact.

Feature 4 is a 7.5-ft square by 50-ft tall non-func-
tioning galvanized steel and wood plank windmill
located approximately 200 ft northwest of F3. A
built-in vertical access ladder, located on the north
face of the structure, terminates approximately 2 ft
below a wooden plank platform. A faded rectangu-
lar steel sign reading “50 MILL" is affixed to the
access ladder approximately 6 ft from the ground
surface. Barbed wire encircles the steel-framed base
of the windmill to a height of 5.5 ft. Only a 12-ft sec-
tion of the original metal piping remains on the well-
head. The uppermost portion of this windmill is still
intact. The wind pallet extending from the biade
assembly bears a legend reading “Aeromotor Chi-
cago.” The feature is slightly weathered, but remains
80 percent intact.

Feature 5 is a corral. Although is appears to be
recent, Lone Mountain archaeologists analyzed this
feature as it is most likely related to Features 1
through 4. Construction materials include wood
posts, milled lumber, round-head nails, barbed wire,
sheep fencing, and chicken wire. Several gates and a
smaller pen are located nearby.

Several bladed roads and a powerline are located
around the site. A deep-cut drainage separates this
site from LA 162365. Alluvial soils are present to a
depth of at least 100 cm, as observed in road and
arroyo cuts and rodent burrows. Buried deposits are
unlikely aside from the depression feature, which
may be an outhouse.

Disturbances and Potential Impacts

This site has been damaged by wind and water ero-
sion, grazing, rodent activity, and construction. The
site remains between 51 percent and 75 percent
intact.

nclusions and Rec ndation

LA 162364 is located on lands patented in 1916 by
Clifford L. Moody (BLM-GLO records). Given that the
patent was issued as a homestead entry, it is proba-
ble that the site was in use as early as 1911. The site
therefore has a Euroamerican US Territorial to Recent
(A.D. 1911 to 2009) cultural and temporal affiliation.
The site appears to be a homestead site and may yet
yield significant data concerning the development of
the area. For this reason the site is recommended eli-

gible for nomination to the NRHP under Criterion D,
does not have sufficient integrity to be eligible under
Criterion C and is unevaluated under Criteria A and
B.

SITE NO.: LA 162365

Site No.: LA 162365

Field No. 1210-006

Components: Euroamerican US Territorial to Recent
(A.D. 1911 to 2009)

Eligibility: Eligible, D; Ineligible, C; Unevaluated A
and B.

ription

LA 162365, located southeast of a large drainage
and on the top and slope of a low, northwest-trend-
ing slope, is a historic artifact scatter with a stock-
tank depression and remnants of a windmill. This site
is likely associated with LA 162364, but is separated
by the drainage. Vegetation consists of creosote,
mesquite, and various forbs and grasses. Ground vis-
ibility is between 51 percent and 75 percent (Figure
2.5).

| Informati

Hundreds of artifacts are present at the site. A
50 percent to 60 percent judgmental sample was
recorded by Lone Mountain archaeologists. The
assemblage consists of three sherds (one stoneware,
one hard paste porcelain), two sheetmetal frag-
ments; 47 cans (34 hole-in-cap, six sanitary, two
score-strip, two exterior friction, one lard pail, two
unidentifiable cans); and 168 glass shards, some
with makers' marks (15 manganese decolorized
[amethyst], nine aqua, and 144 green). The identifi-
able maker's mark present is an Adolphus Busch
mark dating between 1904 and 1907 (Toulouse
1971).

Pieces of a windmill are scattered within the stock-
tank depression, but there is no base or pipe to sug-
gest that this was original windmill's location. A pile
of vesicular basalt is also located within the tank, but
this appears to have been recently stacked and is not
associated with the site.

i tructur nd Featur

No features were observed, though a slight depres-
sion from a stock tank that has since been removed
is present at the northeast corner of the site.

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.
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Based on examinations of arroyo cuts, Lone Moun-
tain researchers have ascertained that alluvial and
colluvial sediments are present to a depth of at least
110 cm. Buried deposits are unlikely, given the
nature of the site.

Disturbances and Potential Impacts

This site has been damaged by wind and water ero-
sion, grazing, rodent activity, and construction. The
site remains between 51 percent and 75 percent
intact.

nclusions an m ti

LA 162365 also falls on the 1916 Clifford L. Moody
homestead patent (BLM-GLO records). The Adol-
phus-Busch bottle may be a recycled item that sur-
vived its manufacture by several years or may
indicate an even earlier habitation of the Moody
patent than patent law suggests. At the least the site
shares the Euroamerican US Territorial to Recent
(A.D. 1911 to 2009) cultural and temporal affiliation
evident at LA 162364. The site may contribute to our
understanding of the Moody ranching operation,
and is therefore recommended eligible for nomina-
tion to the NRHP under Criterion D, does not have
sufficient integrity to be eligible under Criterion C
and is unevaluated under Criteria A and B.

SITE NO.: LA 162366

Site No.: LA 162366

Field No. 1210-007

Components: NM Statehood-WWII to Recent
(A.D. 1939 to 1951)

Eligibility: Ineligible

Description

LA 162366 is located on a flat area approximately
one quarter mile north of the United States/Mexico
border. The site consists of a historic artifact scatter
and two historic artifact concentrations. Vegetation
consists of creosote and various forbs and grasses.
Ground visibility is between 76 percent and 99 per-
cent (Figure 2.6).

Assemblage Information

Hundreds of historic artifacts are present at this site,
some scattered across the surface and others clus-
tered into two concentrations (C1 and C2). All
observed artifacts were recorded by Lone Mountain.

The general scatter consists of 37 cans (15 sanitary,
16 hole-in-top, three score-strip, one three-hinge
tobacco, two unidentified); three bottles, some with

makers' marks, (one brown 1-gquart with screw-cap,
one clear, one gray/black opaque); three fragments
of sheet metal, and one horse-shoe. One clear bottle
base had a 1929, 1939, or 1949 Owens-lllinois mark
(Toulouse 1971).

Concentration 1 is located at the northwestern edge
of the site and consists of seven bottle fragments,
some with makers' marks, (one amber Absorbine
medicine bottle, three amethyst fragments, one clear
4/5 quart liquor bottle with a cork top, one clear
one-quart liquor bottle with a cork top, one 2-oz
Duraglass medicine jar dated to A.D. 1940 and later),
23 cans (11 hole-in-top, seven vent-hole, two sani-
tary, two score key, one wire-hinge folded tobacco);
one enamel coffee pot; one enamel pan; one small
steel cauldron; and two broken horse-shoes. Identifi-
able maker's marks on the bottles in Concentration 1
are Owens-lllinois dating to 1937 or 1947, 1933,
1943 or 1953, and 1941, or 1951, and an Arm-
strong Cork Company bottle dating from 1938 to
1969.

Concentration 2 is also located at the northwestern
edge of the site, south of C1, and consists of three
bottle fragments, some with makers' marks (one
clear possible perfume bottle, one clear jar, one
green coke bottle); 35 cans (six hole-in-top, 16 vent-
hole, seven sanitary, three score-strip, two shaker,
one folded Prince Albert tobacco); and one crushed
caulking gun. The jar has a Duraglass mark and an
Owens-lllinois maker's mark indicating manufacture
in 1949,

Site Structur nd F res

No features were observed at the site. There may be
an old roadbed just east of Concentration 1, but it is
only visible in patches and may be simply a result of
erosion or bioturbation.

Based on examinations of arroyo cuts and rodent
burrows, Lone Mountain researchers have ascer-
tained that alluvial sediments are present on the site
surface to a depth of 30 ¢cm. Given the character of
the site, there is a low potential for subsurface cul-
tural deposits.

Disturbances and Potential Impacts

Sheetwash has been the primary agent of damage to
the site. Bioturbation from cattle and rodents, wind
action, and some gullying have also contributed to
surface damage. The site remains between 76 per-
cent and 99 percent intact.

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.
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Conclusions and R mmen ion

LA 162366 falls on the 1916 Clifford Moody patent
(BLM-GLO records), but appears to consist of several
dumping episodes that took place between 1939
and 1951. The site therefore has a NM Statehood-
WWII to Recent (A.D. 1939 to 1951) component. It is
uncertain whether this material is associated with LA
162364 and LA 162365, the two sites that appear to
date from the early use of the patent. This material
of composed of the remains of several dumping epi-
sodes, most of which appear to consist of ranching
debris. The site is recommended ineligible under any
of the four criteria.

SITE NO.: LA 162367

Site No.: LA 162367

Field No. 1210-008

Components: NM Statehood-WWII (A.D. 1920
to 1945)

Eligibility: Ineligible

Description

LA 162367, a historic artifact scatter and concentra-
tion, is located on a flat area immediately north of
the United States/Mexico border. Vegetation consists
of creosote and various forbs and grasses. Ground
visibility is between 76 percent and 99 percent (Fig-
ure 2.7).

Assemblage Information

Artifacts in the general scatter consist of 13 cans (11
sanitary, two venthole); one clear jar base; and 24
glass shards, some with makers' marks (21 clear bot-
tle fragments, three brown bottle fragments). The
identifiable maker's mark belongs to the Hazel Atlas
Company and dates from A.D. 1920 to 1964 (Tou-
louse 1971).

Artifacts in Concentration 1 include 21 white-glazed
semi-porcelain sherds from a broken dinner plate;
and 75 cans (three hole-in-top, 64 sanitary, six score-
strip, two tobacco). The cans are crushed and heavily
rusted with both knife and score-key openings.

Site Structure and Features

The United States/Mexico border fenceline and a
two-track road are located immediately south of the
site. Based on examinations of road cuts, Lone
Mountain researchers have ascertained that alluvial
sediments are present on the site surface to a depth
of 25 cm. There is a low potential for subsurface cul-
tural deposits.

isturbances ntial Im t

Sheetwash has been the primary agent of damage to
the site. Bioturbation from cattle and rodents have
caused minor damage to the site. Wind erosion has
been slight. The site remains between 76 percent
and 99 percent intact.

Conclusions and Recommendation

The site is located on the 1916 Clifford Moody
homestead patent (BLM-GLO records). It is uncertain
if these materials are associated with the homestead.
The site is likely a single episode dump that has
become scattered and dates to the NM Statehood-
WWII period between A.D. 1920 and 1945. The site
is unlikely to yield any additional significant data and
is recommended ineligible for nomination to the
NRHP under any of the four criteria.

ISOLATED OCCURRENCES

Forty-three isolated occurrences were recorded
within the boundary of the APE. The locations of
these cultural manifestations are plotted and listed in
Appendix A, and details of each are listed in Table
2.1

SUMMARY

Seven sites and 43 isolated occurrences were
encountered during this survey. Six sites are newly
recorded and one (LA 50343) previously recorded
(Table 2.2). None of the sites contain prehistoric ele-
ments. All of the sites have been assigned Historic
through Recent temporal affiliations. Five of the sites
are related to early 20th century homesteading.
LA 162363 is located on a 1919 homestead patent
issued to Charles E. Bourgeois, while LA 162364,
LA 162365, LA 162366, and LA 162367 are located
on a parcel issued to Clifford Moody in 1916 (BLM-
GLO records).

EFFECT DETERMINATION
AND RECOMMENDATIONS

The 43 recorded isolated occurrences have been ade-
quately recorded consistent with currently accepted
standards and are not likely to yield information
beyond what has already been documented, and no
additional investigations are recommended for them.

Two of the newly recorded sites have been recom-
mended eligible for nomination to the NRHP for their
possible contribution toward understanding of
ranching and homesteading practices in early twenti-
eth century New Mexico. The previously-recorded
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Figure 2.7: LA 162367 Plan View.
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site has been determined eligible by SHPO for inclu-
sion on the NRHP. Of the remaining sites, three are
ineligible and one is undetermined (see Table 2.2). All
of the sites fall, at least partially, within the areas that
have been identified as impact areas. There is a high
potential that the sites will be destroyed by the pro-
posed action. Protection and preservation may not
be an option in most cases. If the sites cannot be
avoided, testing and data recovery plans should be

Table 2.1: Isolated Occurrences.

developed and implemented in consultation with the
New Mexico State Historic Preservation Division. Fur-
thermore, if buried cultural deposits are encountered
during ground disturbing activities, work should
cease immediately and the New Mexico State His-
toric Preservation Division should be notified, and an
assessment should be made by a qualified archaeolo-
gist.

10 No. Description
1 One pink rhyolite basin metate fragment, moderately ground on two surfaces, no reuse, 16 cm.
2 One complete gray chert secondary flake, 10 percent cortex, 40 mm x 31 mm x 9 mm.
3 One complete red chert secondary flake, 30 percent cortex, 36 mm x 40 mm x 8 mm.
4 Four black basalt basin metate fragments, moderately ground on two surfaces, all from a single vessel, with some

damage from plow, 5 ¢m, 12 ¢cm, 10 cm, and 15 cm.

5 One pink rhyolite basin metate fragment, with heavy use on two surfaces, no reuse, 15 cm.

6 One complete black obsidian biface (possible preform), no retouch, all edges worked, 31 mm x 9 mm x 5 mm.

AMANO.”

7 Eight fragments of whiteware ceramic with a floral glaze, all from a single tea or coffee cup, 1/8" to 1/4" thick. The
Maker’s mark on base is could not be identified, but reads “HECHO EN MEX..., MCA., A...ORA, R...RDO

8 Three fragments of manganese decolorized (amethyst) bottle glass, all from a single vessel, 1/8” to 1/4” thick.

9 One broken red, white, and gray mottled chert secondary fiake, 10 percent cortex, 25 mm x 20 mm x 7 mm.

plow damage, 25 cm x 28 ¢cm x 9 cm.

10 One complete black vesicular basalt basin metate, moderately ground on one surface, no reuse, with some recent

hinged, with an external friction lid.

1 One U.S. General Land Office Survey section marker, dated "1915"; two two-part oval tobacco canisters, double-

12 One x-shaped knife-cut hole-in-top cylindrical can, top only.

13 One barrel ring, riveted and extremely weathered, 1 1/2" wide.

wide.

14 One cylindrical canister external friction lid, embossed "Woodburys Cold Cream,” 2 1/2" in diameter and 1/4"

can. Artifacts located 3 m apart.

15 One piece of manganese decolorized (amethyst) bottle glass, 3/16” thick; one smashed and rusted sanitary-type

and a crimped side seam.

16 One knife-punched solder dot cylindrical evaporated milk can, smashed and rusted, with stamped external ends

and a crimped side seam.

17 One knife-punched solder dot cylindrical evaporated milk can, smashed and rusted, with stamped external ends

diameter and 4 5/8" tall.

18 One knife-punched solder dot cylindrical can, with stamped external ends and a crimped side seam, 2 3/8" in

seam.

19 One x-shaped knife-cut three-part cylindrical sanitary-type can, smashed and rusted, with crimped ends and side
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Table 2.1: Isolated Occurrences. (Continued)

10 No. Description

20 Ten fragments of manganese decolorized (amethyst) bottle glass, all from a single vessel, 1/8" to 1/4" thick; one
two-part rectangular canister, with a stamped external end, overlapped side seam, machine soldered end and side
seam, and an external friction lid for closure (missing), 20" tall and 12" wide. All artifacts areina 25mx 10 m
area.

21 One knife-cut three-part cylindrical sanitary-type can, with crimped ends and side seam, 3 7/16" in diameter and 4
172" tall.

22 One three-part rectangular kerosine-type canister, smashed and rusted, with crimped ends and an overlap side
seam with machine soldering. Solder on handle and a screw-on cap spout.

23 Two knife-punched solder dot three-part cylindrical canisters, smashed and rusted, with a crimped side seam; three
knife-cut three part cylindrical canisters, smashed and rusted, with crimped ends and side seam; one two-part
rectangular basin/tub, smashed and rusted, with a stamped external end, overlapped side seam, and hand soldered
end and side seam. No handles. All artifacts are located ina 30 m x 20 m area.

24 One knife-punched three-part cylindrical vent hole can, smashed and rusted, with stamped external ends, a
crimped side seam, and machine soldered ends and side seam; one knife-cut hole-in-top cylindrical canister,
smashed and rusted. Artifacts located 1 m apart.

25 One three-part cylindrical solder dot evaporated milk can, smashed and rusted, with stamped external ends and a
crimped side seam.

26 One knife-punched three-part cylindrical can, smashed and rusted, with crimped ends and side seam. Embossed
“sanitary.”

27 One two-part cylindrical canister, with crimped end and side seam and an external friction lid for closure, 11" tall
and 4 1/4" in diameter; one two-part cylindrical lard-type bucket, smashed and rusted, with a stamped external
end, crimped side seam, solder on lugs, no bail, and a machine soldered end and side seam. Artifacts located
approximately 6 m apart.

28 One knife-punched solder dot can, smashed and rusted, with stamped external ends, and a crimped side seam.
Embossed “EST 22, 28"

29 One two-part cylindrical bucket, smashed and rusted, with a stamped external end, crimped side seam, lugs with
bail, and an external friction lid for closure (missing); three fragments of a metal canister, smashed and rusted, with
no observable traits.

30 One knife-punched solder dot can, smashed and rusted, with stamped external ends, and a crimped side seam.

31 Two knife-punched solder dot cylindrical evaporated milk cans, smashed and rusted, with stamped external ends
and crimped side seam.

32 One knife-opened hole-in-top can, hand soldered, 3 1/4” tall, 3" in diameter.

33 One two-part cylindrical canister (lard bucket), smashed and rusted. Has lugs with a wire handle and a stamped
external end. The external friction lid is missing. Embossed with “Estab 2F".

34 One complete utilized brown chert secondary flake, 30 percent cortex, 38 mm x 20 mm x 15 mm.

35 One knife-punched hole-in-top can, smashed and rusted.

36 One complete red chert tertiary flake, 18 mm x 7 mm x 3 mm; one broken brown chert secondary flake, 60 percent
cortex, 29 mm x 20 mm x 6 mm; located 15 m apart.

37 One complete white chert tertiary flake, 33 mm x 21 mm x 3 mm.
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Table 2.1: Isolated Occurrences. (Continued)

10 No. Description

38 One three-part cylindrical can, smashed and rusted. Key-strip opening, top missing, crimped ends and side seam,
with a side seam that is machine soldered.

39 One complete pink rhyolite secondary flake, 60 percent cortex, 43 mm x 40 mm x 16 mm; one broken light gray
chert tertiary flake, 19 mm x 14 mm x 2 mm; ten fragments of historic whiteware ceramic, all from a single tea cup
vessel, with a clear glaze, 1/8" thick to 1/4” thick; one speed loader for ammunition, 1/2" wide and 4" long; two
metal buttons with a concave front, 3/4” in diameter and 3/16" thick. All artifacts located in a 10 m diameter area.

40 One broken red and brown mottled rhyolite tertiary flake, 21 mm x 18 mm x 2 mm.

41 One three-part cylindrical can, smashed and rusted. Embossed “sanitary,” with crimped ends and side seam and X-
cut opened.

42 Five pieces of manganese decolorized (amethyst) bottle glass, 3/16" thick to 1/4” thick, all from a single vessel,
located ina Im x 1 m area.

43 One white chert drill tool, well-used and retouched on all edges, broken tip, 47 mm x 23 mm x 4 mm.

Table 2.2: Site Summary.

LA No. | Field No. Description Component Eligibility

162362 | 1210-001 | mid 20th century irrigation system NM Statehood-WWIl to ineligible
represented by a series of agricultural recent (A.D. 1935 to 1980s)
ditches and associated features and
materials.

162363 | 1210-002 | possible homestead or refuse site, NM Statehood-WWII to Undetermined
represented by a historic artifact scatter | Recent (A.D. 1914 to 2009)
with a single rock feature of unknown
function

162364 | 1210-005 | homestead site with a historic artifact Euroamerican US Territorial | Eligible, D; Ineligible,
scatter with five features to Recent (A.D. 1911 to C; Unevaluated A and

2009) B

162365 | 1210-006 | homestead site with a historic artifact Euroamerican US Territorial | Eligible, D; Ineligible,
scatter with a stock-tank depression and | to Recent (A.D. 1911 to C; Unevaluated A and
remnants of a windmill. 2009) B.

162366 | 1210-007 | probable refuse dump associated with a | NM Statehood-WWII to fneligible
homestead site consisting of a historic Recent (A.D. 1939 to 1951)
artifact scatter and two historic artifact
concentrations.

162367 | 1210-008 | single-episode dump associated with a | NM Statehood-WWII (A.D. Ineligible
homestead site consisting of a historic 1920 to 1945)
artifact scatter and concentration

50343 LA 50343 | historic trash dump with some buried Hispanic NM Statehood- Previously determined
artfacts WWII (A.D. 1920 to 1945) eligible under

Criterion D
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This appendix contains site data and locational maps.
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Table 1: Isolated Occurrences UTM Coordinates (NAD27, Zone 13).

10 No. | Northing |Easting Description

1 3521172 |235860 |One pink rhyolite basin metate fragment, moderately ground on two surfaces, no reuse,
16 cm.

2 3520754 (236234 (One complete gray chert secondary flake, 10 percent cortex, 40 mm x 31 mm x 9 mm.

3 3520765 (236336 One complete red chert secondary flake, 30 percent cortex, 36 mm x 40 mm x 8§ mm.

4 3521105 |236364 |Four black basalt basin metate fragments, moderately ground on two surfaces, all from
a single vessel, with some damage from plow, 5 cm, 12 cm, 10 cm, and 15 cm.

5 3520851 (236760 |One pink rhyolite basin metate fragment, with heavy use on two surfaces, no reuse, 15
cm.

6 3520690 (237158 |One complete black obsidian biface (possible preform), no retouch, all edges worked,
31 mm x 9 mm x 5 mm.

7 3520835 [237307 |Eight fragments of whiteware ceramic with a floral glaze, all from a single tea or coffee
cup, 1/8” to 1/4” thick. The Maker’s mark on base is could not be identified, but reads
“HECHO EN MEX..., MCA,, A...ORA, R...RDO AMANO.”

8 3521268 |238140 |Three fragments of manganese decolorized (amethyst) bottle glass, all from a single
vessel, 1/8” to 1/4” thick.

9 3520528 (238373 |One broken red, white, and gray mottled chert secondary flake, 10 percent cortex, 25
mm x 20 mm x 7 mm.

10 | 3521110 (238540 [One complete black vesicular basalt basin metate, moderately ground on one surface,
no reuse, with some recent plow damage, 25 cm x 28 cm x 9 cm.

11 | 3520388 (243870 |One U.S. General Land Office Survey section marker, dated “1915”; two two-part oval
tobacco canisters, double-hinged, with an external friction lid.

12 | 3519896 |244724 |One x-shaped knife-cut hole-in-top cylindrical can, top only.

13 | 3520775 |244730 |One barrel ring, riveted and extremely weathered, 1 1/2” wide.

14 3521353 |244758 |One cylindrical canister external friction lid, embossed “Woodburys Cold Cream,” 2 1/
2” in diameter and 1/4” wide.

15 | 3519755 |244777 |One piece of manganese decolorized (amethyst) bottle glass, 3/16” thick; one smashed
and rusted sanitary-type can. Artifacts located 3 m apart.

16 | 3521967 |244818 |One knife-punched solder dot cylindrical evaporated milk can, smashed and rusted,
with stamped external ends and a crimped side seam.

17 | 3521994 |244836 |One knife-punched solder dot cylindrical evaporated milk can, smashed and rusted,
with stamped external ends and a crimped side seam.

18 [ 3519643 (244887 |One knife-punched solder dot cylindrical can, with stamped external ends and a
crimped side seam, 2 3/8” in diameter and 4 5/8” tall.

19 | 3521139 (244897 [One x-shaped knife-cut three-part cylindrical sanitary-type can, smashed and rusted,
with crimped ends and side seam.
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Table 1: Isolated Occurrences UTM Coordinates (NAD27, Zone 13). (Continued)

10 No.

Northing

Easting

Description

20

3521418

244912

Ten fragments of manganese decolorized (amethyst) bottle glass, all from a single
vessel, 1/8” to 1/4” thick; one two-part rectangular canister, with a stamped external
end, overlapped side seam, machine soldered end and side seam, and an external
friction lid for closure (missing), 20” tall and 12” wide. All artifacts are in a 25 m x 10
m area.

21

3521107

244915

One knife-cut three-part cylindrical sanitary-type can, with crimped ends and side
seam, 3 7/16” in diameter and 4 1/2” tall.

22

3521121

244930

One three-part rectangular kerosine-type canister, smashed and rusted, with crimped
ends and an overlap side seam with machine soldering. Solder on handle and a screw-
on cap spout.

23

3521666

244931

Two knife-punched solder dot three-part cylindrical canisters, smashed and rusted,
with a crimped side seam; three knife-cut three part cylindrical canisters, smashed and
rusted, with crimped ends and side seam; one two-part rectangular basin/tub, smashed
and rusted, with a stamped external end, overlapped side seam, and hand soldered end
and side seam. No handles. All artifacts are located in a 30 m x 20 m area.

24

3521214

244952

One knife-punched three-part cylindrical vent hole can, smashed and rusted, with
stamped external ends, a crimped side seam, and machine soldered ends and side seam;
one knife-cut hole-in-top cylindrical canister, smashed and rusted. Artifacts located 1
m apart.

25

3519953

244974

One three-part cylindrical solder dot evaporated milk can, smashed and rusted, with
stamped external ends and a crimped side seam.

26

3521157

245007

One knife-punched three-part cylindrical can, smashed and rusted, with crimped ends
and side seam. Embossed “sanitary.”

27

3521337

245041

One two-part cylindrical canister, with crimped end and side seam and an external
friction lid for closure, 11” tall and 4 1/4” in diameter; one two-part cylindrical lard-
type bucket, smashed and rusted, with a stamped external end, crimped side seam,
solder on lugs, no bail, and a machine soldered end and side seam. Artifacts located
approximately 6 m apart.

28

3520548

245067

One knife-punched solder dot can, smashed and rusted, with stamped external ends,
and a crimped side seam. Embossed “EST 22, 28”

29

3521265

245081

One two-part cylindrical bucket, smashed and rusted, with a stamped external end,
crimped side seam, lugs with bail, and an external friction lid for closure (missing);
three fragments of a metal canister, smashed and rusted, with no observable traits.

30

3521202

245085

One knife-punched solder dot can, smashed and rusted, with stamped external ends,
and a crimped side seam.

31

3519982

245098

Two knife-punched solder dot cylindrical evaporated milk cans, smashed and rusted,
with stamped external ends and crimped side seam.

32

3521682

245105

One knife-opened hole-in-top can, hand soldered, 3 1/4” tall, 3” in diameter.
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Table 1: Isolated Occurrences UTM Coordinates (NAD27, Zone 13). (Continued)

10 No. | Northing |Easting Description

33 | 3521308 (245232 |One two-part cylindrical canister (lard bucket), smashed and rusted. Has lugs with a
wire handle and a stamped external end. The external friction lid is missing. Embossed
with “Estab 2F”,

34 | 3519532 |245247 |One complete utilized brown chert secondary flake, 30 percent cortex, 38 mm x 20 mm
x 15 mm.

35 | 3521202 |245333 |One knife-punched hole-in-top can, smashed and rusted.

36 | 3519528 |245359 |One complete red chert tertiary flake, 18 mm x 7 mm x 3 mm; one broken brown chert
secondary flake, 60 percent cortex, 29 mm x 20 mm x 6 mm; located 15 m apart.

37 | 3520757 |245773 |One complete white chert tertiary flake, 33 mm x 21 mm x 3 mm.

38 3519608 (245908 | One three-part cylindrical can, smashed and rusted. Key-strip opening, top missing,
crimped ends and side seam, with a side seam that is machine soldered.

39 | 3519715 |245924 |One complete pink rhyolite secondary flake, 60 percent cortex, 43 mm x 40 mm x 16
mm; one broken light gray chert tertiary flake, 19 mm x 14 mm x 2 mm; ten fragments
of historic whiteware ceramic, all from a single tea cup vessel, with a clear glaze, 1/8”
thick to 1/4” thick; one speed loader for ammunition, 1/2” wide and 4” long; two metal
buttons with a concave front, 3/4” in diameter and 3/16” thick. All artifacts located in a
10 m diameter area.

40 | 3520667 |246019 [One broken red and brown mottled rhyolite tertiary flake, 21 mm x 18 mm x 2 mm.

41 | 3519458 (246299 |One three-part cylindrical can, smashed and rusted. Embossed “sanitary,” with crimped
ends and side seam. X-cut opened.

42 | 3519496 |246417 |Five pieces of manganese decolorized (amethyst) bottle glass, 3/16” thick to 1/4” thick,
all from a single vessel, located in a Im x 1 m area.

43 3520545 (248348 |One white chert drill tool, well-used and retouched on all edges, broken tip, 47 mm x
23 mm x 4 mm.

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.




Table 2: Site UTM Coordinates (NAD27, Zone 13).

LA No. | Northing | Easting Description Component Eligibility
162362| 3521853 | 236613 |mid 20th century irrigation system NM Statehood-WWII | ineligible
represented by a series of agricultural ditches | to recent (A.D. 1935
and associated features and materials. to 1980s)
162363 | 3521251 | 244794 |possible homestead or refuse site, NM Statehood-WWII | Undetermined
represented by a historic artifact scatter with | to Recent (A.D. 1914
a single rock feature of unknown function to 2009)
162364 | 3519760 | 244674 |homestead site with a historic artifact scatter [ Euroamerican US Eligible, D;
with five features Territorial to Recent | Ineligible, C;
(A.D. 1911 to 2009) | Unevaluated A
and B
162365| 3519633 | 244759 |[homestead site with a historic artifact scatter | Euroamerican US Eligible, D;
with a stock-tank depression and remnants of | Territorial to Recent | Ineligible, C;
a windmill. (A.D. 1911 t0 2009) | Unevaluated A
and B.
162366 3519894 | 244948 |probable refuse dump associated with a NM Statehood-WWI Ineligible
homestead site consisting of a historic artifact | to Recent (A.D. 1939
scatter and two historic artifact t0 1951)
concentrations.
162367 3519454 | 246123 [single-episode dump associated with a NM Statehood-WWI Ineligible
homestead site consisting of a historic artifact | (A.D. 1920 to 1945)
scatter and concentration
50343 | 3521980 | 244739 |historic trash dump with some buried artfacts Hispanic NM Previously
Statehood-WWI! determined
(A.D. 1920 to 1945) | eligible under
Criterion D
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This appendix contains site data and locational maps.
THIS INFORMATION IS CONFIDENTIAL AND RESTRICTED FROM PUBLIC DISCLOSURE UNDER 36 CFR 296.18
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Table 1: Isolated Occurrences UTM Coordinates (NAD27, Zone 13).

10 No. | Northing |Easting Description

1 3521172 |235860 |One pink rhyolite basin metate fragment, moderately ground on two surfaces, no reuse,
16 cm.

2 3520754 (236234 |One complete gray chert secondary flake, 10 percent cortex, 40 mm x 31 mm x 9 mm.

3 3520765 |236336 |One complete red chert secondary flake, 30 percent cortex, 36 mm x 40 mm x 8 mm.

4 3521105 |236364 |Four black basalt basin metate fragments, moderately ground on two surfaces, all from
a single vessel, with some damage from plow, 5 cm, 12 cm, 10 cm, and 15 cm.

5 3520851 |236760 |One pink rhyolite basin metate fragment, with heavy use on two surfaces, no reuse, 15
cm.

6 3520690 |237158 |One complete black obsidian biface (possible preform), no retouch, all edges worked,
31 mm x 9 mm x 5 mm.

7 3520835 |237307 |Eight fragments of whiteware ceramic with a floral glaze, all from a single tea or coffee
cup, 1/8” to 1/4” thick. The Maker’s mark on base is could not be identified, but reads
“HECHO EN MEX..., MCA., A...ORA, R...RDO AMANO.”

8 3521268 (238140 | Three fragments of manganese decolorized (amethyst) bottle glass, all from a single
vessel, 1/8” to 1/4” thick.

9 3520528 (238373 |One broken red, white, and gray mottled chert secondary flake, 10 percent cortex, 25
mm x 20 mm x 7 mm.

10 | 3521110 |238540 [One complete black vesicular basalt basin metate, moderately ground on one surface,
no reuse, with some recent plow damage, 25 cm x 28 cm x 9 cm.

11 | 3520388 (243870 |One U.S. General Land Office Survey section marker, dated “1915”; two two-part oval
tobacco canisters, double-hinged, with an external friction lid.

12 | 3519896 (244724 |One x-shaped knife-cut hole-in-top cylindrical can, top only.

13 3520775 |244730 |One barrel ring, riveted and extremely weathered, 1 1/2” wide.

14 | 3521353 |244758 [One cylindrical canister external friction lid, embossed “Woodburys Cold Cream,” 2 1/
2” in diameter and 1/4” wide.

15 | 3519755 |244777 [One piece of manganese decolorized (amethyst) bottle glass, 3/16” thick; one smashed
and rusted sanitary-type can. Artifacts located 3 m apart.

16 | 3521967 |244818 |One knife-punched solder dot cylindrical evaporated milk can, smashed and rusted,
with stamped external ends and a crimped side seam.

17 3521994 1244836 |One knife-punched solder dot cylindrical evaporated milk can, smashed and rusted,
with stamped external ends and a crimped side seam.

18 | 3519643 |244887 [One knife-punched solder dot cylindrical can, with stamped external ends and a
crimped side seam, 2 3/8” in diameter and 4 5/8” tall.

19 | 3521139 |244897 |One x-shaped knife-cut three-part cylindrical sanitary-type can, smashed and rusted,
with crimped ends and side seam.

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.




Table 1: Isolated Occurrences UTM Coordinates (NAD27, Zone 13). (Continued)

10 No.

Northing

Easting

Description

20

3521418

244912

Ten fragments of manganese decolorized (amethyst) bottle glass, all from a single
vessel, 1/8” to 1/4” thick; one two-part rectangular canister, with a stamped external
end, overlapped side seam, machine soldered end and side seam, and an external
friction lid for closure (missing), 20” tall and 12” wide. All artifacts are ina25 m x 10
m area.

21

3521107

244915

One knife-cut three-part cylindrical sanitary-type can, with crimped ends and side
seam, 3 7/16” in diameter and 4 1/2” tall.

22

3521121

244930

One three-part rectangular kerosine-type canister, smashed and rusted, with crimped
ends and an overlap side seam with machine soldering. Solder on handle and a screw-
on cap spout.

23

3521666

244931

Two knife-punched solder dot three-part cylindrical canisters, smashed and rusted,
with a crimped side seam; three knife-cut three part cylindrical canisters, smashed and
rusted, with crimped ends and side seam; one two-part rectangular basin/tub, smashed
and rusted, with a stamped external end, overlapped side seam, and hand soldered end
and side seam. No handles. All artifacts are located in a 30 m x 20 m area.

24

3521214

244952

One knife-punched three-part cylindrical vent hole can, smashed and rusted, with
stamped external ends, a crimped side seam, and machine soldered ends and side seam;
one knife-cut hole-in-top cylindrical canister, smashed and rusted. Artifacts located 1
m apart.

25

3519953

244974

One three-part cylindrical solder dot evaporated milk can, smashed and rusted, with
stamped external ends and a crimped side seam.

26

3521157

245007

One knife-punched three-part cylindrical can, smashed and rusted, with crimped ends
and side seam. Embossed “sanitary.”

27

3521337

245041

One two-part cylindrical canister, with crimped end and side seam and an external
friction lid for closure, 11” tall and 4 1/4” in diameter; one two-part cylindrical lard-
type bucket, smashed and rusted, with a stamped external end, crimped side seam,
solder on lugs, no bail, and a machine soldered end and side seam. Artifacts located
approximately 6 m apart.

28

3520548

245067

One knife-punched solder dot can, smashed and rusted, with stamped external ends,
and a crimped side seam. Embossed “EST 22, 28”

29

3521265

245081

One two-part cylindrical bucket, smashed and rusted, with a stamped external end,
crimped side seam, lugs with bail, and an external friction lid for closure (missing);
three fragments of a metal canister, smashed and rusted, with no observable traits.

30

3521202

245085

One knife-punched solder dot can, smashed and rusted, with stamped external ends,
and a crimped side seam.

31

3519982

245098

Two knife-punched solder dot cylindrical evaporated milk cans, smashed and rusted,
with stamped external ends and crimped side seam.

32

3521682

245105

One knife-opened hole-in-top can, hand soldered, 3 1/4” tall, 3” in diameter.
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Table 1: Isolated Occurrences UTM Coordinates (NAD27, Zone 13). (Continued)

10 No. | Northing |Easting Description

33 | 3521308 |245232 [One two-part cylindrical canister (lard bucket), smashed and rusted. Has lugs with a
wire handle and a stamped external end. The external friction lid is missing. Embossed
with “Estab 2F”.

34 | 3519532 |245247 |One complete utilized brown chert secondary flake, 30 percent cortex, 38 mm x 20 mm
x 15 mm.

35 | 3521202 {245333 |One knife-punched hole-in-top can, smashed and rusted.

36 | 3519528 |245359 [One complete red chert tertiary flake, 18 mm x 7 mm x 3 mm; one broken brown chert
secondary flake, 60 percent cortex, 29 mm x 20 mm x 6 mm; located 15 m apart.

37 | 3520757 (245773 |One complete white chert tertiary flake, 33 mm x 21 mm x 3 mm.

38 3519608 (245908 |One three-part cylindrical can, smashed and rusted. Key-strip opening, top missing,
crimped ends and side seam, with a side seam that is machine soldered.

39 | 3519715 |245924 |One complete pink rhyolite secondary flake, 60 percent cortex, 43 mm x 40 mm x 16
mm; one broken light gray chert tertiary flake, 19 mm x 14 mm x 2 mm; ten fragments
of historic whiteware ceramic, all from a single tea cup vessel, with a clear glaze, 1/8”
thick to 1/4” thick; one speed loader for ammunition, 1/2” wide and 4” long; two metal
buttons with a concave front, 3/4” in diameter and 3/16” thick. All artifacts located in a
10 m diameter area.

40 | 3520667 (246019 [One broken red and brown mottled rhyolite tertiary flake, 21 mm x 18 mm x 2 mm.

41 | 3519458 246299 |One three-part cylindrical can, smashed and rusted. Embossed “sanitary,” with crimped
ends and side seam. X-cut opened.

42 | 3519496 |246417 |Five pieces of manganese decolorized (amethyst) bottle glass, 3/16” thick to 1/4” thick,
all from a single vessel, located in a 1m x 1 m area.

43 3520545 (248348 |One white chert drill tool, well-used and retouched on all edges, broken tip, 47 mm x
23 mm x 4 mm.

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.




Table 2: Site UTM Coordinates (NAD27, Zone 13).

LA No. | Northing | Easting Description Component Eligibility
162362 | 3521853 | 236613 [mid 20th century irrigation system NM Statehood-WWII ineligible
represented by a series of agricultural ditches | to recent (A.D. 1935
and associated features and materials. to 1980s)
162363 | 3521251 | 244794 |possible homestead or refuse site, NM Statehood-WWII | Undetermined
represented by a historic artifact scatter with | to Recent (A.D. 1914
a single rock feature of unknown function to 2009)
162364 3519760 | 244674 |homestead site with a historic artifact scatter | Euroamerican US Eligible, D;
with five features Territorial to Recent | Ineligible, C;
(A.D. 1911 t0 2009) | Unevaluated A
and B
162365| 3519633 | 244759 [homestead site with a historic artifact scatter [ Euroamerican US Eligible, D;
with a stock-tank depression and remnants of | Territorial to Recent | Ineligible, C;
a windmill. (A.D. 1911 t0 2009) | Unevaluated A
and B.
162366 3519894 | 244948 [probable refuse dump associated with a NM Statehood-WWII [neligible
homestead site consisting of a historic artifact | to Recent (A.D. 1939
scatter and two historic artifact to 1951)
concentrations.
162367 3519454 | 246123 |single-episode dump associated with a NM Statehood-WWII | Ineligible
homestead site consisting of a historic artifact | (A.D. 1920 to 1945)
scatter and concentration
50343 | 3521980 | 244739 |historic trash dump with some buried artfacts Hispanic NM Previously
Statehood-WWil determined
(A.D. 1920 to 1945) | eligible under
Criterion D
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Field Supervisor Thoras Dye and Peggy Allison and Field
Technicians Francisco Britton, Richard Francisco, Noel
Pacheco, and Timothy Ruiz Brown completed the field in-
ventory between March 5 and March 17, 2009. The Prin-
cipal Investigator for the project is Douglas Boggess. The
survey was undertaken at the request of Tom Tangen of
Amec Geomatrix. (Lone Mountain Project Number 1213).
This inventory was conducted under NMCRIS Number
113215. New Mexico State Permit, NM 09-073 (exp. 12/
31/2009).

LONE MOUNTAIN ARCHAEOLOGICAL SERVICES, INC.







ATTACHMENT F-6



Preliminary Notice of Possible Impact on Important Resources

Sapphire Energy, Inc.
Luna County, New Mexico

The USDA, Rural Development is considering an application for loan guarantee pursuant
to Section 9003 of the Food, Conservation, and Energy Act of 2008 received from
Sapphire Energy, Inc 27101 Puerta Real, Suite 280, Mission Viejo, CA 92691 for
constructing and operating an Integrated Algal Biorefinery (IABR) Project in Luna
County, New Mexico. The facility would include the construction of a number of shallow
ponds with a liner to be located southwest of Columbus, New Mexico in Sections 8 and
9, T29S, R8 and 9 West.

If implemented, the proposal may directly or indirectly affect approximately 400 acres
important farmland, small areas of wetland and floodplains or cultural resources within
the site. The purpose of this notice is to inform interested parties and the public, of
possible impacts to important farmland, wetland, floodplains or cultural resources and to
request comments concerning the proposal; any site or design alternatives; and, any
methods that would avoid or minimize the impact to such important resources.

Information on the proposal is available for review at USDA, Rural Development, 1400
Independence Ave SW, Room 6858-S, Mail STOP 3225, Washington, DC, 20250.
Contact Mr. Anthony Ashby, Loan Specialist at (202) 720-0661. Information is also
available at the applicant’s office at 9035 Advancement Avenue, Las Cruces, New
Mexico 88007 Contact Mr. Jaime E. Moreno, Sapphire Energy, Inc at (575) 523-4777

Any person interested in commenting on the proposal should submit comments within 30
days following the date of this notice to Mr. Anthony Ashby, Loan Specialist, USDA,
Rural Development, 1400 Independence Ave SW, Room 6858-S, Mail STOP 3225,
Washington, DC, 20250.
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LAS CRUCES SUN-NEWS

AFFIDAVIT OF INSERTION

This is to certify that an ad was inserted from Saphire Energy in the 8/19/2009 of

the Las Cruces Sun-News in Las Cruces. New Mexico on page 2A.

Bill Pitchkolan

Advertising Director

727/ g

Date

NOTARY PUBLIC

Sworn to and subscribe before me this. “)./ dd\f‘ of j{iig ;ﬁ%—ﬁ CAD A
S

Notary Public Signature

My commission expires /. ../ e

Notary Seal
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LAS CRUCES SUN-NEWS

AFFIDAVIT OF INSERTION

This is to certify that an ad was inserted from Saphire Energy in the 8/20/2009 of

the Las Cruces Sun-News in Las Cruces. New Mexico on page 3A.

Bill Puchkolan

Advertising Director

¥ 7 i ;/;j;t}

Date

NOTARY PUBLIC

¢ ; . R s . ; Do i
Sworn to and subscribe before me this. / day ot /Jiicoeid AD e
Vo, . /
3 1. A
;f{““ } MNid o #
; }

Notary Public Signature

My commission expires /70 o )

Notary Seal
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LAS CRUCES SUN-NEWS

AFFIDAVIT OF INSERTION

This is to certify that an ad was inserted from Saphire Energy in the 8/21/2009 of

the Las Cruces Sun-News in Las Cruces. New Mexico on page 2C.

Bill Pitchkolan

Advertising Director

52709

Date
NOTARY PUBLIC
Sworn to and subscribe before me this /} “day of {{ i 4 AD ST
y ,
O =
=

Notary Public Signature

.o . P
My commission expires / e i F i e
Notary Seal
v u '
Ry mmnv »umc ‘:’rm’» g)ffw MEX?&

/
Hhe commission expites. o o ')M/ <8
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LASs CRUCES SUN-NEWS

AFFIDAVIT OF INSERTION

This is to certity that an ad was inserted from Saphire Energy in the 8/19/2009,

8/21/2009 of the Deming Headlight in Deming. New Mexico on page 2A.

Ik

Bill Pitchkolan

Advertising Director

(22005

Date
NOTARY PUBLIC
- . . . -3 / ) . " I
Sworn to and subscribe before me this ./ day ol (M?“)f CAD S
/ ‘

DR o
-vwwf‘i* R S T—— Mo R
,'f { /
Notary Public Signature

— . ~l ETS ;
My commission expires  // / ;i o )l o

/

Notary Seal
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LASs CRUCES SUN-NEWS

AFFIDAVIT OF INSERTION

This is to certify that an ad was inserted from Saphire Energy in the 8/20/2009 of

the Deming Headlight in Deming, New Mexico on page SA.

/3

Bill Pitchkolan

Advertising Director

$l21foq

Date

NOTARY PUBLIC

s . . P " - A
Sworn to ang subscribe before me this 7/ ~day of ( u woapd ADoK

e ﬁ.&,‘f{\ -‘f A I

Notary Public Signature

b

My commission expires /j{“* (A

Notary Seal
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AFFIDAVIT OF PUBLIC NOTICE COMPLETION
New Permit or Permit Modification

DP-1718

| certify, under penalty of law, that | have fulfilled the Ground Water Discharge Permit
public notice requirements of Section 20.6.2.3108(B) NMAC.

| posted a sign for 30 days displaying a synopsis of the public notice in English
and in Spanish at or near the proposed facility in a conspicuous public location
(or multiple locations) approved by NMED.

| posted a public notice flyer at a conspicuous off-site location approved by
NMED.

- | placed a synopsis of the public notice in English and in Spanish in a newspaper
approved by NMED. A copy of the newspaper page containingthe synopsis is
enclosed.

| sent the public notice flyer via 1st class mail to (check box):

o owners of all properties within a 1/3 mile of the boundary of the property of
the proposed discharge locations — mailing list is enclosed.

o owners of all adjacent propenrty (if applicant owns all property within 1/3
mile) — mailing list is enclosed.

o owner of the property of the proposed discharge locations (if applicant is
not the owner) — mailing address is enclosed.

I am aware that there are significant penalties for false certification including the
possibility of fines.

L t\\\ —F ™,
JA N / T &Zm Lopuis
Signature of Applicant | Printed Name
NM CPeiaTIonS /M/WAU&Q /7 A{%VJT 7009

Title Date
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LAS CRUCES SUN-NEWS

AFFIDAVIT OF INSERTION

This is to certify that an ad was inserted from Sapphire Energy in the 9/24/09, of

the Las Cruces Sun News in Las Cruces, New Mexico on page 2A.

Bill Pitchkolan

Advertising Director

Date

NOTARY PUBLIC

Sworn to and subscribe before me this ZY day of S ¢ ‘}M AD l‘ / d:f g

Notary Public Signature

My commission expires Xﬁ\)&fﬂﬂb@ Y 1":}’ ,2& 1‘5

Notary Seal
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LAS CRUCES SUN-NEWS

AFFIDAVIT OF INSERTION

Fhis is to certify that an ad was inserted from Sapphire Energy in the 9/25/09, of

the Las Cruces Sun News in Las Cruces, New Mexico on page 7C.

/ Vi ! p \}

;{ "’} }:%L«M*”

Bill Pitchkolan

Advertising Director

Date

NOTARY PUBLIC

Sworn to and subscribe betore me thns&g dav of }CS}{M}).‘CY AD Xﬁﬁ%

Notary Public Signature

My commission expires &e?mk}ﬂ/miﬁ 1 ;9)0 B

Notary Seal

) ADOLPH MOTA
il NOTARY PUBLIC - STATE OF NEW MEXICO

rav——— R AP A
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LAs CrRuU

AFFIDAVIT OF INSERTION

This is to certify that an ad was inserted from Sapphire Energy in the 9/24/09, of

the Deming Headlight in Deming, New Mexico on page 6A.

) 2

£

s o

i 7
o 4/,
S | £

Bill Pitchkolan

Advertising Director

5 ;; N s’{ .
B A B I A 1
L z")/ [

§

Date

NOTARY PUBLIC

Swaorn to and subscribe before me this /{? day of 7&}2{%@[ AD ,Z ﬂ Q Q

eprehipet 15,3015

Notary Public Signature

My commission expires

Notary Seal

QFFICAL ;ig%
ADOLPH
NOTARY PUBLIC - STATE OF NEW MEXICO

iy compmyesion axpirs: W / 5
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LAS CRUCES SUN-NEWS

AFFIDAVIT OF INSERTION

This is to certify that an ad was inserted from Sapphire Energy in the 9/25/09, of

the Deming Headlight in Deming, New Mexico on page SA.

; / o }h ‘:y,( /i%} _____ _

Bill Pitchkolan

Advertising Director

Date

NOTARY PUBLIC

Syorn to and subscribe betore me thixzsT day of g\ﬁ'am&f" _AD ﬁdd
-

Notary Public Signature

My commission expires j}f

Notary Seal







www lesunness com

LAS CRUCES'SUN~N EWS

AFFIDAVIT OF INSERTION

This is to certify that an ad was inserted (rom Sapphire Energy in the 9/28/09, of

the Deming Headlight in Deming. New Mexico on page 3A.

® | AR
;/ L SO A

Bill Pitchkolan

Advertising Director

Date

NOTARY PUBLIC
Sworn to and subscribe belore me this 2 f{ day of /%’#fj}z éc'

(plupntipte
Notary Public Signature

My commission expires j){’r[)';fg/},/,bc’l/ /Z,M/:,%

Notary Seal

OO

ADOLPH

NOTARY PUBLIC - STATE OF NEW MEXICO
fﬁ‘
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USDA magle

£

Development

United States Department of Agriculture
Rural Development

Subject: Finding of No Significant Environmental Impact and Necessary
Environmental Findings for the Sapphire Energy, Inc.’s Integrated Algal
Biorefinery (IABR) Facility in Columbus, New Mexico

To: Project File

_ The attached environmental assessment for the subject proposal has been prepared and
reviewed by the appropriate Rural Development officials. After reviewing the
assessment and the supporting materials attached to it, I find that the subject proposal will
not significantly affect the quality of the human environment. Therefore, the preparation
of an environmental impact statement is not necessary.

Mitigative measures which will be employed for this project include the following:

1) The USFWS recommends that in order to minimize the likelihood of adverse
impacts to all birds protected under the Migratory Bird Treaty Act (MBTA),
construction activities should occur outside the general migratory bird nesting
season of March through August, or that areas proposed for construction during
nesting season be surveyed, and when occupied, avoided until nesting is
completed.

2) The applicant should coordinate with the USFWS and NMDGF in order to
minimize potential impacts to any burrowing owls located on the site if present as
outlined in the ““Guidelines and Recommendations for Burrowmg Owl Surveys
and Mitigation” (July 2007).

3) The approval of this project is conditional upon receipt of the USACE
Jurisdictional Determination confirming that there are no Jur1sdlct10na1 wetlands
or waterways located on the property.

4) The approval of this project is conditional upon receipt of all other required
permits and approvals (air quahty, water rights, NPDES, Discharge) as stated in
the EA.

I also find that the assessment properly documents the proposal s status of compliance
‘ w1th the environmental laws and requlrements listed thereln :
/mh7

JUPITHA. CANALES Date
AdWginistrator el L ST )
Rural Business and Cooperative Service

1400 Independence Ave, S.W. - Washington DC 20250-0700
Web: http://www.rurdev.usda.gov

Committed to the future of rural communities:. )
“USDA is an equal opportunity provider, émployer and lender.”

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights;
1400 Independence Avenue, S.W., Washington, DC 20250-9410 or call (800) 795-3272 (Voice) or (202) 720-6382 (TDD).



DEPARTMENT OF HOMELAND SECURITY

FEDERAL EMERGENCY MANAGEMENT AGENCY
STANDARD FLOOD HAZARD DETERMINATION FORM (SFHDF)
SECTION | - LOAN INFORMATION

1. LENDER NAME AND ADDRESS 2. COLLATERAL (Building/Mobile Home/Personal Property) PROPERTY ADDRESS
(Legal Description may be attached)

0.M.B. No. 1660-0040
Expires December 31, 2011

See The Attached
Instructions

USDA Rural Development

1400 Independence Avenue, SW Integrated Algal Bio-Refinery Facility
Mail Stop 0761 400 acres of land located 2 miles southwest of Columbus, New Mexico

Washington, DC 20250 at Sections 8 and 9, Township 29 South, Range 8 and 9 West
as depicted on the attached graphic

5. AMOUNT OF FLOOD INSURANCE REQUIRED

3. LENDER ID NO. 4. LOAN IDENTIFIER

Business Programs $
SECTION Il
A. NATIONAL FLOOD INSURANCE PROGRAM (NFIP) COMMUNITY JURISDICTION
1. NFIP_ Community Name 2. County(ies) 3. State 4. NFIP Community Number

350037

Luna

Village of Columbus NM

B. NATIONAL FLOOD INSURANCE PROGRAM (NFIP) DATA AFFECTING BUILDING/MOBILE HOME

1. NFIP Map Number or Community-Panel Number 2. NFIE Map Panel Effective/ 3. LOMALLOMR | 4. Fiood Zone 5. No NFIP Map
(Community name, if not the same as "A") Revised Date
™ YES
350037 0800 09/14/90

C. FEDERAL FLOOD INSURANCE AVAILABILITY (Check all that apply)

Federal Flood Insurance is available (Community participates in NFIP). IX Regular Program [~ Emergency Program of NFIP

Federal Flood Insurance is not available because community is not participating in the NFIP.

Building/Mabile Home is in a Coastal Barrier Resources Area (CBRA) or Otherwise Protected Area (OPA). Federal Flood Insurance may
not be available.

CBRA/OPA Designation Date:

D. DETERMINATION

IS BUILDING/MOBILE HOME IN SPECIAL FLOOD HAZARD AREA  YES X NO
(ZONES CONTAINING THE LETTERS "A" OR "V")? ,

If yes, flood insurance is required by the Flood Disaster Protection Act of 1973.
If no, flood insurance is not required by the Flood Disaster Protection Act of 1973.

E. COMMENTS (Optional)
This flood determination is provided to the lender pursuant to the flood Disaster Protection Act. It should not be used for any other purpose.

This determination is based on examining the NFIP map, any Federal Emergency Management Agency revisions to it, and any
other information needed to locate the building/mobile home on the NFIP map.

F. PREPARER'S INFORMATION
NAME, ADDRESS, TELEPHONE NUMBER (If other than Lender)
Juliet C. Bochicchio, Environmental Protection Specialist
USDA Rural Development

1400 Independence Avenue, SW

Mail Stop 0761 Phone (202) 205-8242

DATE OF DETERMINATION

September 21, 2009

,mwf% 9?4 ALoo7
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F. Environmental Assessment

This section of the loan application describes the proposed Integrated Algal Biorefinery (IABR) project,
the existing environment, and potential impacts to the environment related to the construction of the
facility. In accordance with USDA guidance, this environmental evaluation was prepared pursuantto 7 .

CFR, Part 1940, Subpart G, Exhibit H. .
F.1. Project Description and Need

F.1.1. General Project Description and Purpose

The applicant, Sapphire Energy Company (Sapphire), proposes to construct and operate an Integrated
Algal Bio-Refinery Facility (IABR}) to produce oil from algae, ultimately refining the oil into various types
of transportation fuel. Sapphire is proposing to construct the IABR southwest of the community of
Columbus in Luna County, New Mexico (Figure 1 and 2 and Exhibits 1 and 2, Oversized).

Figure 1: Map of IABR Project Site and Surrounding Area

Data Souce: New Mexico RGIS

tand Ownership -
, o Propased IABR Project Site Bureaw of Land Management.
] Toual Acreage 820 State of New Mexico
); ) Site Location Map
Miles [2] Privata Proposed IABR Facllity
- Luna County, New Mexico
FIGURE 1




Form RD 2006-38
(Rev. 0707)
Rural Development
Environmental Justice (EJ) and Civil Rights Impact Analysis (CRIA)
Certification

1. Applicant's name and proposed project description: Sapphire Energy Company - Construct and

operate an Integrated Algal Bio-refinery Facility to produce oil from algea.

Biorefinery

2. Rural Development's loan/grant program/guarantee or other Agency action: Section 9003,
Assistance Loan Guarantee

3. D Attach a map of the proposal's area of effect identifying location or EJ populations, location of the proposal,
area of impact or

Attach results of EJ analysis from the Environmental Protection Agency's (EPAs) EnviroMapper with
proposed project location and impact footprint delineated.

4. Does the applicant's proposal or Agency action directly, indirectly or cumulatively affect the quality and/or level of
services provided to the community? ‘

D Yes No D N/A

5. Is the applicant's proposal or Agency action likely to result in a change in the current land use patterns (types of land
use, development densities, etc)?

Yes l:l No D N/A

6. Does a demographic analysis indicate the applicant's proposal or Agency's action may disproportionately affect a
significant minority and/or low-income populations?

Yes [ INo Clwa

If answer is no, skip to item 12. If answer is yes, continue with items 7 through 12.

7. Identify, describe, and provide location of EJ population Size of Hispanic/Latino populations in

adjacent Luna, Dona Ana and Hidalgo counties would be considered EJ populations.

8. If a disproportionate adverse affect is expected to impact an EJ population, identify type/level of public outreach

implemented. No disproportionate adverse affect is anticipated. The project will

positively impact through development of high-salary jobs and associated growth.

9. Identify disproportionately high and adverse impacts on EJ populations. None.

10. Are adverse impacts appreciably more severe or greater in magnitude than the adverse impacts expected on non-
minority/low-income populations?

D Yes No D N/A

11. Are alternatives and/or mitigation required to avoid impacts to EJ populations?
D Yes No D N/A

If yes, describe

12. I certify that I have reviewed the appropriate documentation and have determined that:
No major EJ or civil rights impact is likely to result if the proposal is implemented.
A ma_] or ci 1l rlghts impact is likely to result if the proposal is implemented.
Juliet C. BOCthCth , EPS 30 02 ;('0577
ame and Title of Certifying Official Date
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