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CovVENANT TECHNICAL ASSOCIATES, INC.

12258 Mountain Haze NE, Albuquerque, NM 87122 (505) 856-1755

May 28, 1998

Mr. John F. Brown
Operations Engineer

Yates Petroleum Corporation
105 South Fourth Street
Artesia, New Mexico 88210

Re: Pefiasco Irrigation Report, 4-Dinkus Ranch
Dear Mr. Brown:

Enclosed with this letter please find five copies of the final report for the proposed irrigation
project at the Yates 4-Dinkus Ranch. Geologically, the site is suitable for irrigation with
produced water since first groundwater is at a depth of approximately 130 feet and protected by
at least 70 feet of clay. Additionally, significant thicknesses of unsaturated gravel overlie the
clay and can be monitored for unanticipated seepage of irrigation water from the soil zone. Soils
at the site are loamy with high amounts of silt and clay. They do not transmit water rapidly and
may become salt impacted if application of irrigation water is not managed properly. Yates is
strongly encouraged to utilize the services of an agriculture engineer or soil scientist to plan crop
use and water application rates.

If you decide to proceed with the project, Yates will need to submit an application to the NM Oil
Conservation Division for approval of a Surface Waste Management Facility in accordance with
OCD Rule 711. The enclosed report will be an integral part of the application and provides
geological/hydrological evidence that a properly designed and managed irrigation project will
not adversely impact fresh water. 1 remain available to assist in preparation of the OCD
application, and to present and discuss the report with agency staff if so desired.

It has been a pleasure to work again with the Yates Petroleum organization. If you have any
questions on the report or need additional services, please contact me at (505) 281-8591.

Sincerely,

3

David.G. Boyer, P.G.
Hydrogeologist

€nc.
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1.0 INTRODUCTION

Yates Petroleum Corporation (Yates) extracts oil and natural gas from the Dagger Draw gas field
located south of Artesia and west of Highway 285. The oil is separated at the well site, while the
gas and natural gas liquids are piped to the Peflasco Gas Plant for processing. Additionally, the
wells produce up to 110,000 barrels (4.6 million gallons) per day of water which is injected into
ten salt water disposal wells regulated and permitted by the NM Oil Conservation Division’s
(NMOCD) Class IT Underground Injection Control (UIC) program. The wastewater, although
generally poor in quality, is sufficient for use in irrigation of salt tolerant grasses, provided that
most of the suspended and dissolved organic constituents are removed prior to use.

Yates desires to irrigate with produced water up to 640 acres of land southwest of Atoka, New
Mexico, located on the 4-Dinkus Ranch owned by Yates (Figure 1). Salt-resistant grass would
be grown using center pivot irrigation with water applied directly at the surface instead of by
sprayers. NMOCD conditions for surface management of oilfield waste, including produced
water, are provided in Rule 711 which require submittal of a Form C-137 together with
applicable supporting documentation including management, contingency and closure plans and
financial assurance. Critical to the documentation is geological and hydrological evidence,
including depth to and quality of groundwater beneath the site, demonstrating that disposal of
oilfield wastes will not adversely impact fresh water which is defined as water having total
dissolved solids concentrations of 10,000 mg/L (ppm) or less.

In January 1998, Yates contracted with Covenant Technical Associates to conduct a investigation
at the site with the goal of determining the near-surface geological and hydrological conditions
and the suitability of the site for irrigation with water having elevated concentrations of dissolved
salts. The investigation consisted of drilling shallow and deep boreholes for lithological
characterization, collection of surface soil samples for analysis of agricultural properties, and
installation of one deep and four shallow groundwater monitoring wells The water quality of
nearby water wells used for livestock and domestic purposes was tested and, for comparison
purposes, a detailed chemical analysis was performed on the produced water proposed for
irrigation. Finally, potential interactions between the water and soil were examined to identify
possible soil salinity problems that will need to be addressed in the design and operation of an
irrigation management program.
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2.0 ENVIRONMENTAL SETTING

2.1 Climatology

The Artesia, New Mexico area has a semiarid continental climate, characterized by hot summers
and mild winters. Measurable rainfall occurs approximately 42 days per year and annual
snowfall averages 3-8 in. to yield an average annual precipitation of 10-14 in., with nearly 80%
falling from May through October. Lake evaporation in the Eddy County area is 66-72 in. per
year, of which two-thirds also takes place from May through October. Thus, the net loss
between precipitation and evaporation ranges from 52-62 in. per year. Minimum temperatures
are typically 44.0°-49.0°F, but can fall below 0°F in winter; maximum temperatures can exceed
100°F on summer days. The frost-free season is April to October (NOAA, 1982).

2.2 Topography and Surface Water

The 4-Dinkus Ranch is located approximately 6 miles south of Artesia and 4 miles west of U.S.
Highway 285 (Figure 1). The area proposed to be irrigated is in portions of Sections 14, 15, and
16 of Township 18 South, Range 25 East. The average elevation of area of the ranch to be
irrigated ranges from 3,550 to 3,470 feet above mean sea level (MSL) (Figure 2). The plain on
which the ranch lies slopes eastward at about 30 feet per mile. Surface drainage is dominated by
small ephemeral creeks and arroyos that flow eastward to the Pecos River, located approximately
8 miles east of the facility.

Natural surface drainage at the location is to the east. The major drainages in the immediate area
of the site are the Rio Pefiasco to the south, and Tumbleweed Draw to the north. The Rio
Pefiasco is a major watercourse originating in the Sacramento Mountains over 80 miles to the
west. It runs northwest to southeast at a distance of from one-half to one mile south of the site,
but flows only in response to heavy precipitation. Nearer its source, the Rio Pefiasco is perennial
and water is diverted for irrigation. Tumbleweed Draw is located about one-half mile north of
the site and has its origin about 10 miles to the west near the community of Hope. Both
watercourses continue easterly and drain into the Pecos River.

2.3 Soils

Soils at proposed irrigation site are primarily of the Reagan series (Figure 3). The Reagan series
consists of deep, well-drained, moderately dark colored, calcareous loams that have developed in
old alluvium derived from calcareous sedimentary rocks of the uplands to the west. These soils
commonly occur on plains west of the Pecos River. Soils of the Reagan series typically have a
surface layer of brown loam about 8 inches thick with an underlying light-brown, heavy loam up
to about 24 inches thick. The next lower layers are enriched with calcium carbonate to a depth of
more than 60 inches. The soils are un-eroded or only slightly eroded. Runoff from these soils is
slow, permeability is moderate, and the water holding capacity is high. The soils are moderately
fertile, but organic matter content is low. The frost-free season for Reagan soils is 200 to 220
days. Extended periods of cold weather are rare and frost action potential is slight. In general,

soils in the area do not freeze at depths greater than a few inches for more than a few days at a
time (USDA-SCS, 1971).
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At the 4-Dinkus Ranch, the Reagan loam with 0 to 3 percent slopes occupies about two-thirds of
the proposed irrigation area. The remainder is taken up by the Reagan-Upton association.
Reagan loam with 0 to 3 percent slopes makes up 60 to 85 percent of the Reagan-Upton acreage,
and Upton gravelly loam with 0 to 9 percent slopes makes up 15 to 40 percent.

Reagan soils are used for irrigated crops, native pasture, and wildlife habitat. When irrigated,
these are among the most productive soils in the Artesia area. However, they have limitations
which can impact crop growth when irrigated using water having elevated salt content. Soil
permeabilities are low relative to other soils. The listed values range from 0.8 to 2.5 inches per
hour (5.6x10-4 to 1.8x10-3 cm/sec, respectively). The soil shrink-swell potential is moderate
and the soil is susceptible to accumulation of salt. The SCS classifies the soil in a group
consisting of soils with a slow rate of infiltration when thoroughly wetted due to moderately fine
to fine texture, or due to the presence of a layer impeding downward movement. The Unified
soil classification system (USCS) ranking for the soil is a clay (CL).

2.4 Geology

The 4-Dinkus Ranch is located on the Northwest Shelf of the Permian Basin. In this region, the
deposits are comprised of approximately 250 feet of Quaternary alluvium unconformably
overlying approximately 2,000 feet of Permian clastic and carbonate rocks. These Permian
deposits unconformably overlie Precambrian syenite, gneiss, and diabase crystalline rocks
(Kelley, 1971; Welder, 1983). The relationship between the sedimentary deposits is shown in
Figure 4 and discussed below.

2.4.1 San Andres Formation

The San Andres Formation, oldest of the Permian units discussed in this report, lies immediately
above the Precambrian crystalline basement rocks and beneath the Grayburg and Queen
Formations. The San Andres Formation is composed mainly of limestone and dolomite
containing irregular and erratic solution cavities, which range up to several feet in diameter. Its
thickness is greater than 700 feet The upper portion of the formation is composed of oolitic
dolomite with some anhydrite cement. Deep well lithologic logs from the Artesia area indicate
that the San Andres Formation is primarily carbonate (logged by drillers as lime or limerock) and
probably includes both limestone and dolomite.

2.4.2 Permian Artesian Group

The Permian Artesian Group is comprised of five formations (in ascending order): the Grayburg,
Queen, Seven Rivers, Yates, and Tansill Formations. In northen Eddy County these
sedimentary units previously were considered members of a formation known as the Chalk Bluff
formation. In 1962 the terminology was changed to make the units formations within the Artesia
Group although the Chalk Bluff terminology appears in earlier reports. The Yates and Tansill
Formations outcrop at the surface east of the Pecos River while the Seven Rivers Formation thins
and pinches out beneath the alluvium in the vicinity of highway U.S. 285. These three members
of the group are not present at depth in the vicinity of the project area. The Permian formations
dip 1° to 3° toward the southeast, without any reported major structural features (Lyford, 1973;
Welder, 1983).
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In the area of the 4-Dinkus Ranch the Grayburg and Queen Formations have been mapped as a
single unit by geologists as collectively consisting of about 700 feet of interbedded dolomite and
calcareous dolomite, gypsum, fine-grained sandstone, carbonates, siltstone, and mudstone.
Lithologies of the Queen Formation are similar to those of the Grayburg Formation with the
principal difference being a higher proportion of clastics in the Queen, which conformably
overlies and grades into the Grayburg Formation. The Grayburg is thought to disconformably
overlie the San Andres Formation. In locations where the Seven Rivers Formation is absent, the
upper portion of the Queen acts as a confining bed between the deep artesian aquifer and the
valley fill aquifer.

2.4.3 Quaternary Alluvium

The Quaternary alluvium in the Pecos River valley is dominantly comprised of clays, silts, sands,
and gravels deposited in valley fill deposits. These deposits extend in a north-south belt
approximately 20 miles wide, generally west of the Pecos River. The thickness of the valley fill
varies from a thin veneer on the western margins of the Pecos River valley to a maximum of 300
feet in several depressions which have resulted from dissolution of the underlying Permian
carbonates and evaporates. The depth to the base of the valley fill in the project area is estimated
to between 230 and 290 feet.

The sedimentology and mineralogy of the valley fill deposits can be divided into three units: the
underlying quartzose unit, the interbedded clay unit, and the uppermost carbonate gravel unit.
The quartzose unit is principal water-bearing unit of the valley fill with thicknesses generally less
than 250 feet. The quartzose unit unconformably overlies Permian rocks and is correlative with
the quartzose conglomerate described by Fiedler and Nye (1933), and Morgan (1938). The lower
quartzose gravels are commonly used for groundwater production.

The clay unit is not laterally continuous throughout the valley fill deposits, but occurs in isolated
lenses generally overlying the quartzose unit. The clay unit is comprised of light- to medium-
gray clays and silts deposited in localized ponds and lakes. These ponds and lakes may have
formed in conjunction with dissolution and collapse of the underlying Permian rocks.

The carbonate gravel unit blankets the other valley fill units and forms a fairly uniform slope
from the Permian rock outcrop areas on the west side of the valley east to the Pecos River
floodplain. The unit consists of coarse-grained carbonate gravel deposits along major
drainageways to the Pecos River which grade into brown calcareous silts and thin masses of
caliche in the interstream regions.

2.5 Groundwater

The principal aquifers in the Artesia area are within the carbonate San Andres Formation and the
valley fill alluvium (Welder, 1983). Within the valley fill in the city of Artesia is a near-surface
water-bearing zone, apparently limited in vertical extent, that is shallow with respect to the
surface and also exhibits artesian properties at some monitor wells. This first water-bearing zone
in the valley fill aquifer, referred to as the “near-surface saturated zone”, is not present at the
project site and is not discussed further.
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2.5.1 Deep Artesian Aquifer

The deep artesian aquifer is closely related to the Permian San Andres Limestone and generally
consists of one or more water-producing zones of variable permeability located in the upper
portion of the carbonate rocks. However, in the Artesia area, the producing interval rises
stratigraphically and includes lower sections of the overlying Grayburg and Queen Formations.
The depth to the top of the producing interval is estimated to be between 380 and 440 feet
beneath the project area, and the producing zone thickness is estimated at 250 to 300 feet across
the area. The upper sections of the Grayburg/Queen Formations are generally considered
confining beds with a thickness of approximately 150 feet beneath the project area..

The deep artesian aquifer has been extensively developed for industrial, municipal, and
agricultural use. The quality of water from this aquifer ranges from 500 to more than 5,000 ppm
total dissolved solids (TDS) depending on location. In the area of Artesia, water is generally
derived from depths ranging from 850 to 1,250 feet below ground surface. The aquifer is
recharged in the Sacramento Mountains to the west of Artesia. Extensive use of this aquifer in
recent decades has lowered the potentiometric head in the aquifer in some locations to 50 to 80
feet below ground level, although extensive rainfall in 1991 brought the water levels in some
wells close to, or above, the surface.

2.5.2 Valley Fill Aquifer

Quaternary alluvial deposits of sand, silt, clay, and gravel are the main components of the valley
fill aquifer. These sediments are estimated to be about 230 to 290 feet thick in the project area
(Welder, 1983). As described above, the three principal units in the valley fill are quartzose,
clay, and carbonate gravel. The quartzose unit is considered the primary production unit in the
valley fill aquifer while the clay unit may yield small amounts of water to wells from coarser
grained lenses contained within the unit.

The carbonate gravel unit is the uppermost alluvial unit in the valley fill. Coarse-grained gravels
deposited in the major tributaries to the Pecos River grade to calcareous silts and thin zones of
caliche in the interstream areas. Near the surface, groundwater is localized in thin discontinuous
gravel beds typical of braided channel material deposited during flood events originating in the
foothills and Sacramento Mountains to the west.

The area proposed for irrigation is at the west end of the valley fill alluvial deposits associated
with the Pecos River. Drilling logs for two wells immediately north and west of the project area,
RA-4068 and RA-4365 (Figure 5), show the base of the alluvium to be 295 feet or less.
RA-4068 has a water sand from 275 to 295 feet while RA-4365 has gravel zones from 230 to a
total depth of 265 feet. Copies of the available drilling logs are provided in Appendix C.
Although a notation on log RA-4068 indicates that the primary water zone is the Chalk Bluff
formation in the artesian aquifer, based on the above discussion, it is likely that the completion
depth is still in the alluvium. The depth to water upon completion for the two wells was 168 and
150 feet, respectively, providing saturated thicknesses of 115 to 127 feet. Further to the west, the
valley fill and the zone of saturation pinches out and may not be present except in isolated
alluvial zones recharged by the major drainageways such as the Rio Pefiasco.
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Generalized groundwater movement in the vicinity of the project site was shown by Hendrickson
and Jones (1952), to be easterly towards the Pecos River with a slight southerly component.
However, due to the lack of current water level data, it is unclear whether groundwater in the
alluvium in the vicinity of the site flows in the same direction or whether it may move directly
eastward toward areas of the valley fill aquifer which are heavily' pumped.

Near the Pecos River, recharge of the shallow valley fill aquifer is generally attributed to
irrigation return flow from pumpage of the aquifers and from infiltration from the Pecos River.
In areas of the valley where the San Andres and the valley fill aquifers are hydraulically
connected in the subsurface, water tends to flow up from the deep to the shallow aquifer except
in areas of heavy San Andres pumpage. Further to the west, recharge is from runoff along
intermittent losing streams that flow eastward to the river and by subsurface underflow where
fractures or dissolution features allow upwards migration from the underlying artesian aquifer.

Penasco Report.doc 1 O 05/18/98
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3.0 INVESTIGATION ACTIVITIES

Site investigation commenced on February 2, 1998 with the drilling of a deep boring (B-1) to
148 feet that that was to become monitor well MW-1. Subsequently, four shallow borings were
drilled to depths between 65 and 71 feet that were completed as monitor wells MW-2 through
MW-5 with total depths ranging between 44 and 63 feet (Figure 5). Finally, ten surficial soil
borings were drilled with maximum depths not exceeding 23 feet (Figure 6). Drilling was
completed on February 7, 1998. The results of the drilling program are discussed in Section 4.0.

All borings were drilled by Atkins Engineering Associates of Roswell using an Ingersoll-Rand
A-300 truck mounted hollow-stem auger. The augers used in the borings were 5 feet in length
with a 3-1/4 inch L.D. and a 6-5/8 inch O.D. Soil samples were initially collected using a 5-foot
long, 3-inch diameter core barrel which allowed for continuous sampling in areas of
unconsolidated material. However, the barrel was not effective in the gravel zones encountered
at shallow depth, nor in hard clay or caliche. In these instances samples were logged from
cuttings, or a 2-foot long splitspoon was utilized to collect samples ahead of the drill bit.

3.1 Hydrogeological Investigation

Only one well (MW-1) was completed in a water bearing zone. This well was developed by
surging and bailing on February 7, 1998, and sampled on February 9. Water quality samples
were obtained from two windmills north of the site, and one windmill and a domestic well
southwest of the site on February 8 and 9. Water levels were not available at any of these four
sampling sites. Samples were collected to determine concentrations of metals and other Water
Quality Control Commission (WQCC) constituents except organics. Additional analyses were
performed for several other general water chemistry parameters (e.g. sodium, potassium,
calcium, magnesium and carbonate/bicarbonate) not regulated under OCD or WQCC rules to
ascertain the compositional makeup of the underlying groundwater. The water sample from
MW-1 was filtered to obtain a dissolved sample while the water well samples were submitted to
the laboratory as total samples. Metals samples were preserved using nitric acid. A sample of
produced water was obtained on March 4 for analysis for comparison purposes. Analyses were
performed by Environmental Lab of Texas, Inc., of Odessa using EPA standard methodology.
Copies of organic and H,S analyses of produced water samples which had been previously tested
by Yates were provided for evaluation.

On March 2, the five monitor wells were checked for standing water. As discussed in Section
4.2.1, moisture was detected in all five wells, but in four of the wells, it was present only in the
endcaps. The results of the water level measurements and water quality testing program are
presented in Section 4.2.
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3.2 Soils Investigation

Soil samples from various depths were obtained at soil boring locations located throughout the
proposed project area. In addition to the five boring locations associated with monitor well
placement, surface soil sampling was performed at ten additional sites. At all 15 sites samples
were collected at depths of 1, 3 and 6 feet and preserved in plastic storage bags. A total of 42
soil samples were submitted for testing to Western Agricultural Laboratories, Inc. of Lubbock,
Texas. The soils were analyzed for numerous physical and agricultural properties including
grain size, soil texture, field capacity, wilting point, exchangeable cations, exchange capacity,
organic matter and available nutrients. In conjunction with the produced water analyses, the soil
data will be used to formulate an irrigation plan for growing salt tolerant plants while minimizing
salt buildup in the root zone.

Penasco Report.doc 12 05/18/98
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4.0 INVESTIGATION RESULTS

4.1 Geology

The investigation confirmed the alluvial nature of the site sediments to at least 150 feet. Most
notable was the occurrence of widespread gravels at shallow depths throughout the project site.
These gravels are intermediate between the surficial soils and the clay beds encountered at depth.
Lithologic boring logs showing the location and depth of the gravel and clay zones are presented
in Appendix A-1. Photographs of the samples are shown in Appendix C.

4.1.1 Gravel Zones

The gravels were encountered at depths between 3 and 25 feet beneath the surface in every hole
that was drilled. The gravels consisted of rounded limestone rock varying in size between % inch
to 3 inches. Sometimes the gravels were mixed with varying amounts of clay and sand, but just
as frequently they were clean, although of mixed sizes. At several locations, zones of uniform
pea-sized gravel was encountered. Depth, elevation, and thickness information for the gravel
zones are summarized in Table 1.

Depth to the base of the gravel varied between 28 and 57 feet, but the average depth was about
45 feet. The minimum thickness of the gravel was 25 feet with an average thickness of about 32
feet. The maximum thickness observed was 44 feet at boring B-5 (MW-5).

Table 1. Physical Properties of the Gravel Zone

Boring Ground Depth to Elevation Depth to Elevation | Thickness of
Number Surface top of Top of Bottom of | Bottom of | Gravel (ft)
Elevation (ft) | gravel (ft) | Gravel (ft) | Gravel (ft) | Gravel (ft)
B-1 3,487 3 3,484 28 3,459 25
B-2 3,524 8.5 3,516 43 3,481 35
B-3 3,497 15 3,482 47.5 3,450 33
B-4 3,520 25 3,495 50 3,470 25
B-5 3,555 13 3,542 57 3,498 44
SB-1 3,471 7 3,464 -- -- --
SB-2 3,474 9.5 3,465 -- -- --
SB-3 3,489 7.5 3,482 -- -- --
SB-4 3,486 7.5 3,479 -- -- --
SB-5 3,501 10 3,491 -- -- --
SB-6 3,513 23 3,490 -- -- --
SB-7 3,504 12.5 3,492 -- -- --
SB-8 3,532 10.5 3,522 -- -- --
SB-9 3,537 21 3,516 -- -- --
SB-10 3,546 10 3,536 -- -- --
Penasco Report.doc 15 05/18/98
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Figures 7 through 10 graphically show the elevation of the top and bottom of the gravel zone, the
depth to the top of the gravels, and the gravel thickness. Generally, the gravels slope easterly at
about 30 feet per mile which is about the same gradient as the surface topography. However in
Section 14, a slight northeasterly orientation in slope was noted.

The depth to the top of the gravels is greatest in the southwestern portion of Section 15
(Figure 7). Depths in excess of 20 feet were seen in three borings. In Section 14 gravels are
much closer to the surface; depths average about 8 feet in the eastern portion of the project area..
Gravel thickness appears to increase northward from a minimum of 25 feet in B-4 (MW-4) to
44 feet in B-5 (MW-5). The gravel thickness map shown is generalized due to having only five
control points. Information is especially lacking for the northeast quarter of Section 14.

4.1.2 Clay Zones

Clay and caliche zones were encountered beneath the gravel zones in the five holes that were
drilled through the gravels. To verify that the base of the gravels had been located, drilling
continued into the clays at depths from 8 to 20 feet below the last gravel encountered. In B-4
(MW-4) clay was found at 50 feet but gravels were then encountered at 54 feet. Thick clay was
again found at 63 feet and continued to total depth of 71 feet.

The clays were generally brown in color, stiff, and plastic. Caliche streaks, caliche inclusions,
and limestone fragments were commonly noted in splitspoon samples. Only occasionally did the
clay contain sufficient coarse grained material to have it noted in the drilling logs. The clays
were dry with the exception of boring B-1 (MW-1) where increasing moisture was noted
beginning at 138 feet,

4.2 Groundwater

4.2.1 Occurrence

Groundwater was encountered in only one boring at the site. Boring B-1, completed as MW-1,
detected moisture at 138 feet and saturation was observed at 143 feet on February 2, 1998. The
following morning, water had risen to 133 feet and the well installation was completed. To have
the screen opposite the uppermost producing zone, the well was screened over the interval from
133 to 148 feet and several extra feet of sand were placed above the top of the screen ending at
127 feet. However, during the following several days water levels continued to rise and on
February 7, water had risen a total 17 feet to 126 below the surface.

The specific zone which is producing the groundwater was not obvious. At 143 feet, a splitspoon
sample contained clay, caliche and caliche fragments. The rise in water levels may mean the
water is occurring under slightly artesian conditions, or a thin waterbearing lens at a higher
elevation may have been masked by the extensive clay zones encountered during drilling.
Whatever the source of the water, it is not exceedingly productive. During well development on
February 7, the water level declined 5 feet after removing only 7.5 gallons of water.

Penasco Report.doc 16 05/18/98
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At the other four boring locations, groundwater was not encountered during drilling, and dry
monitor wells (MW-2 through 5) were completed at the base of the gravel zone. These wells
were installed with 10 feet of screen except at MW-4 where an intermediate clay zone had been
encountered from 50 to 54 feet below the surface. At this well 20 feet of screen was installed to
detect any water within gravels above or below the clay. Monitor well completion logs are
shown in Appendix A-2.

Water levels were again measured on March 2, 1998. In addition to water being present in
MW-1, water was also detected in the other wells (Table 2). However, closer examination
indicates that the water is present only in the PVC end caps placed at the base of the screen since
the saturated thickness of the water is less than 0.5 feet in wells MW-3, MW-4, and MW-5. In
MW-2, the saturated thickness is slightly less than 1 foot; at this well the cap and bottom of the
screen are slightly into the clay at the base of the gravel. It is believed that the moisture detected
in the four wells is from either condensation on the inside of the pipe, or possibly from the five
gallons of water which were used to hydrate the bentonite seal placed at the top of the sand pack
at each well. Because the bentonite was placed opposite the thick gravels in each well, it is
possible that some of the water moved into the gravel and migrated around the bentonite and into
the sandpack or screen. Water levels in MW-2 and the other wells should be checked over the
coming months to confirm the above scenario.

Table 2. Monitor Well Water Level Elevations

Sample Ground Depth of | Depthto | Saturated | Top of | Depthto | Water Level
Location| Surface Well Water Thickness | Casing Water Elevation
Elevation (ft.) | (ft. BTOC) | (ft. BTOC) (ft.) (ft. ALS) | (ft. BLS) (ft.)

MW-1 3,487 150.89 129.51 21.38 240 -127.11 3359.9
MW-2 3,524 47.77 46.78 0.99 2.75 44.03 3480.0
MW-3 3,497 51.54 51.11 043 235 48.76 3448.2
MW-4 3,520 66.70 66.30 0.40 2.30 64.00 3456.0
MW-5 3,555 60.31 59.85 0.46 2.65 57.20 3497.8
Notes:

Sample Date March 2, 1998.

Abbreviations: BTOC - below top of casing; ALS — above land surface; BLS — below land surface.

MW-1: On 2/7/98 initial DTW 126.5 ft. Surged and bailed 7.5 gallons, final DTW 131.4 ft. BLS, no
depth to water measurement on 2/8/98 due to broken probe

MW-2: End cap and bottom 6 in. of screen in clay.

Water levels in MW-2 to MW-5 are water in PVC end caps.

4.2.2 Water Quality

Water in MW-1 and in four water wells was sampled to determine background water quality in
the alluvial zone. Three of the wells sampled are used as stock wells and one sample is from a
domestic water supply. Samples were analyzed for water chemistry parameters and metal
constituents. For comparison purposes, a sample of produced water proposed for irrigation use
was collected and analyzed. Results of the sampling program are shown in Tables 3 through 5.
Copies of the laboratory reports are shown in Appendix D.
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4.2.2.1 Water Chemistry

Overall water quality of the groundwater in the vicinity of proposed irrigation project is good
(Table 3). MW-1, the Section 11 windmill, and the Ranch Headquarters well have water with
total dissolved solids (TDS) concentrations averaging 735 mg/L which is less than the WQCC
standard of 1,000 mg/L. The remaining two wells, the Section 10 and Section 22 windmills have
an average TDS of about 2,475 mg/L. The major difference in the water quality is the presence
of increased calcium and sulfate concentrations. The completion interval for the Section 22
windmill is not known, but the Section 10 well is completed in a sand immediately above an
anhydrite (gypsum) zone occurring at 295 feet. Based on the examination of the drilling log, this
depth is believed to be the boundary between the base of the alluvium and the top of the Permian
rocks at this location. Although no log is available for the Section 11 windmill, the Ranch
Headquarters well is completed in a sand and gravel zone that extends from about 230 to 265
feet. The Section 11, Ranch Headquarters, and MW-1 wells are low in calcium and sulfate
confirming their completion in the alluvium.

Table 3. Results of Water Quality Sampling -- Water Chemistry

Groundwater Produced, WQCC
Water | Standard
Ranch
Sample Location: | MW-1 |[Section 10(Section 11|Section 22( Head- | Mimosa
Windmill | Windmill | Windmill | quarters | SWD #1
Sample Date: |09-Feb-98}08-Feb-98 | 08-Feb-98 | 08-Feb-98 | 09-Feb-98 [ 04-Mar-98 --
Sodium (mg/L) 27 170 25 25 25 2,230 --
Potassium (mg/L) 54 23 2.1 1.8 1.8 81 --
Calcium (mg/L) 147 676 211 656 144 480 --
Magnesium (mg/L) 43 51 36 31 35 110 --
Chloride (mg/L) 31 18 20 23 18 3,191 250
Sulfate (mg/L) 440 1,700 380 1,550 410 1,200 600
Bicarbonate (mg/L) 159 134 220 220 207 830 --
Carbonate (mg/L) 0 0 -0 0 0 0 --
Nitrate-Nitrogen <1.0 <1.0 2.0 55 <1.0 38 10.0
(mg/L)
Fluoride (mg/L) <1.0 1.5 1.0 1.2 <1.0 1.3 1.6
TDS (mg/L) 746 2,610 746 2,337 714 8,206 1,000
Lab pH (S.U.) 7.3 6.3 6.7 6.8 72 7.3 6-9
Lab Specific 1,022 2,540 1,009 2410 990 11,690 - -
Conductance
(uS/cm)
Sodium Adsorption 0.5 1.7 0.4 0.3 0.5 239 --
Ratio(SAR)
Notes:

The Section 10 Windmill is listed on the chain-of-custody and in analytical results as Section 9
because the well location was not precisely known at the time of sampling.
A number shown in Bold format exceeds WQCC Standard.

Penasco Report.doc 22 05/18/98



- o o -

-

i
- ..

W NN AN NN R NP G5 EY RS GN WS W

Yates Petroleum Corporation Peniasco Irrigation Report

Of interest is the low concentration of chlorides in all five wells. Chloride concentration ranges
from 18 to 31 mg/L which is well below the WQCC standard of 250 mg/L. If the irrigation
project proceeds, chloride will be a constituent recommended for monitoring since the
concentration in the produced water is about 3,200 mg/L.

In addition to chloride, several other produced water constituents are similarly elevated. These
include sodium at 2,230 mg/L, sulfate at 1,200 mg/L and magnesium at 830 mg/L. TDS of the
produced water is about 8,200 mg/L which is considered brackish or moderately saline. The
water is too high in salts for human consumption but is comparable in quality to the Pecos River
at low flow. However, its water chemistry quality is such that could be used for occasional stock
watering if no other source of supply was available.

4.2.2.2 Metals

Groundwater at the site was elevated above WQCC standards for cadmium, iron and lead
(Table 4). The water wells and the produced water sample were found to have concentrations at
about twice the cadmium standard of 0.01 mg/L. Since the concentrations were elevated in all
samples, the possibility of laboratory error can not be ruled out and resampling should be
performed to verify the concentrations observed. Iron was elevated in the windmill samples
which can be expected since the steel well casings are at least 30 years old. Lead was found
elevated at 2 to 3 times the WQCC standard in two windmills while in the produced water it was
elevated at 5 times the WQCC standard. Since the levels were elevated in both the groundwater
and produced water samples, the water should be re-sampled to verify the concentrations.

The only other metals constituent elevated in the produced water was boron at 1.9 mg/L which is
about twice the WQCC standard. Boron is a plant nutrient, but only at low concentrations;
higher levels are toxic to many plants. For boron tolerant crops, irrigation water with
concentrations as high as 3.0 mg/L are permissible.

4.2.2.3 Organics and Hydrogen Sulfide

Samples of produced water were analyzed for benzene and related aromatic constituents
(Table 5). Levels of benzene, toluene, ethylbenzene, and total xylenes (BTEX) were greatly
elevated compared to WQCC standards. However, Yates is anticipating treating this water to
lower constituent concentrations to the relevant WQCC standard or just above. Similarly, Yates
is planning on treating the water to remove hydrogen sulfide (H,S) since levels are elevated to
the extent that the concentrations are considered to be immediately dangerous to life and health
by OSHA. Lessor H,S concentrations released to the atmosphere are regulated by the NM Qil
Conservation Division and the NM Environment Department Air Quality Bureau.

Because the objective of the study was to determine the suitability of the site for irrigation using
produced water and Yates is planning on treating the produced water to remove or greatly reduce
aromatic organics and H,S, groundwater at the site was not tested for these constituents.
However, it would be prudent to re-sample for BTEX constituents before beginning actual
irrigation. Further, it is expected that the NMOCD will require that BTEX be included in a
routine sampling program for the shallow groundwater monitoring wells.
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Table 4. Results of Water Quality Sampling -- Metals

Groundwater Produced| WQCC
Water | Standard
Ranch
Sample Location: | MW-1 |Section 10(Section 11(Section 22| Head- Mimosa
Windmill | Windmill | Windmill | quarters | SWD #1
Sample Date:|{09-Feb-98)| 08-Feb-98 | 08-Feb-98 | 08-Feb-98 | 09-Feb-98 | 04-Mar-98 --
Aluminum (mg/L) 0.22 0.24 0.19 0.25 0.21 0.19 5.0
Arsenic (mg/L)| <0.002 0.003 | <0.002| <0.002 <0.002 <0.002 0.1
Barium (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 1.0
Boron (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 1.9 0.75
Cadmium (mg/L) 0.017 0.021 0.015 0.023 0.019 0.021 0.01
Chromium (mg/L) <0.03 <0.03 <0.03 0.03 <0.03 0.03 0.05
Cobalt (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.05 0.05
Copper (mg/L) 0.02 0.06 0.03 0.04 0.02 0.02 1.0
Iron (mg/L) 0.05 1.44 1.21 0.99 0.12 0.20 1.0
Lead (mg/L) <0.10 0.16 <0.10 0.11 <0.10 0.27 0.05
Manganese (mg/L) 0.06 0.05 <0.01 0.02 0.02 0.08 0.2
Total Mercury|{ <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002
(mg/L)
Molybdenum|  <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 1.0
(mg/L)
Nickel (mg/L) <0.04 <0.04 <0.04 <0.04 <0.04 0.16 0.2
Selenium (mg/L)] <0.002 <0.002 | <0.002| <0.002 <0.002 <0.002 0.05
Silver (mg/L) 0.02 <0.01 <0.01 0.01 <0.01 0.02 0.05
Strontium (mg/L) 1.7 6.9 1.9 4.7 1.9 54 --
Uranium (mg/L) <0.20 <0.20 <0.20 <0.20 <0.20 <0.10 5.0
Zinc (mg/L) 0.012 0.419 0.282 0.134 0.019 0.012 10.0

Notes:

The Section 10 Windmill is listed on the chain-of-custody and in analytical results as Section 9
because the well location was not precisely known at the time of sampling.
Water from MW-1 field filtered using 0.45 micron filter for dissolved concentration; all other samples

show total concentrations.

A number shown in Bold format exceeds WQCC Standard.
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Table 5. Results of Water Quality Sampling -- Organics

Produced Water WQCC Standard
Mohave Patriot
Sample Location: Transfer Bates Transfer Transfer
Station Station Station
Sample Date:| 29-Aug-97 29-Aug-97 29-Aug-97 --
Constituent:
Benzene (mg/L) 855 1,131 1,988 0.01
Toluene (mg/L) 550 585 514 0.75
Ethylbenzene (mg/L) 12.7 11.7 10.46 0.75
m,p-Xylene (mg/L) 69.0 62.6 . 60.6 --
o-Xylene (mg/L) 42.8 44.6 45.2 --
Total Xylenes (mg/L) 111.8 107.2 105.7 0.62
H,S (ppm)* 330 330 320 --
Total Dissolved Solids (mg/L) 5,940 6,130 6,840 1,000

Notes:

A number shown in Bold format exceeds WQCC Standard

* H,S (Hydrogen Sulfide) concentrations in excess of 300 ppm are considered to be immediately
dangerous to life and health by OSHA. Release of lessor concentrations to the atmosphere are
regulated by the NM Oil Conservation Division and NMED Air Quality Bureau.

4.3 Soils

The near-surface soils at the project site were fine grained and generally uniform in texture.
Western Agricultural Laboratories, Inc. performed particle size analysis on the 42 soil samples
obtained at depths of 1, 3 and 6 feet at the 15 boring locations. Table 6 provides a summary of
the more important soil physical and chemical parameters. Copies of the soil analyses are shown
in Appendix E. The average percentages of sand, silt and clay determined by the particle size
analysis were 16, 68 and 16 percent, respectively. Silt and clay total 84 percent of the average
sample. Figure 11 shows the textural triangle used by the US Department of Agriculture
(USDA) to classify soils. The most predominant soil texture was silt loam (17 samples)
followed by silt (15 samples) and clay-loam mixtures (9 samples). Only one sample (B-3, 3 foot
interval) was classified as a clay. Vertically, clay-loam mixtures were slightly more common at
shallow depths (3 feet or less), and silts were more frequently found at a depth of 6 feet.

The hydraulic conductivity of fine grained silt/clay soil mixtures such as found at the project site
is quite low. Although conductivity testing was not performed, hydraulic conductivity of such
materials typically ranges from 10“ to 10° c¢m/sec (Driscoll, 1986). The Eddy County soil
survey report estimates the infiltration rate of native undisturbed soil at 0.8 to 2.5 inches/hour
(5.6 x 10* to 1.8 x 10° cm/second). The report further characterizes the soil as having a slow
infiltration rate when thoroughly wetted due to its fine to moderately fine texture.
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Because of their high percentage of fine grained material, the soils have elevated cation exchange
capacities (CEC), which is the total quantity of cations (sodium, potassium, calcium, magnesium,
and other positively charged ions) which a soil can adsorb by cation exchange. Further, the
actual amount of sodium available for exchange is relatively low (about 1 to 2%) compared to
the availability of calcium. This means that the clays are probably in a flocculated condition and
the soil structure is likely to remain open and permeable to infiltration of water from
precipitation or from low sodium irrigation water.

If water containing high sodium is applied, the usual result is dispersion of clays, lowering of soil
permeability and formation of alkali soils. However, water containing both high sodium and
high concentrations of total salts may retard clay dispersion, and partially maintain a favorable
soil structure for infiltration. Although soil science specialists can provide further interpretation
on the impact of produced water on soils at the project site, bench tests of soil samples and
produced water may be necessary to determine specific impacts on the soils of water containing
both high sodium and high total salts.

Application of irrigation water containing the slightly elevated concentrations of metals observed
in the produced water sample should not cause environmental problems. Cadmium may be
adsorbed by soil clay minerals, carbonates or hydrous oxides of iron and manganese, or may be
precipitated as cadmium carbonate, hydroxide, and phosphate. At pH values greater than 6,
cadmium is adsorbed by the soil solid phase or is precipitated. Soluble lead added to the soil
reacts with clays, phosphates, sulfates, carbonates, hydroxides, and organic matter such that lead
solubility is greatly reduced. At pH values above 6, lead is either adsorbed on clay surfaces or
forms lead carbonate. Of all the trace metals analyzed, lead is retained by soils and soil
constituents to the greatest extent under the conditions described (McLean and Bledsoe, 1992).

Table 7 provides a summary of soil nutrient properties. The soil is generally low in organic
matter, and low to very low in nitrogen, available phosphorus, manganese, and zinc. Iron,
copper and boron nutrients are low to medium in available nutrients. Available sulfur is medium
to high, while free lime is high throughout all soil intervals. As previously mentioned in
Section 2.3, when managed properly, these soils are among the most productive in the Artesia
area.
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5.0 DISCUSSION

5.1 Groundwater Protection

The subsurface investigation determined that groundwater is not present at shallow depths
beneath the site. Further, extensive thicknesses of low permeability clays provide protection for
the first detected groundwater at a depth in excess of 125 feet. The extensive unsaturated gravel
beds beneath the site provide an opportunity to detect water which may migrate from the
overlying soil. However, the gravels themselves hinder fluid migration by acting as a capillary
barrier at the soil-gravel interface. Before water can flow into the gravels, the overlying soil
must be saturated so as to overcome the very significant capillary forces holding the water in the
fine grained pores of the silt and clay. Whether the fine grained soil can transmit significant
volumes of water to the gravels even under an irrigation scenario is questionable.

5.1.1 Groundwater Monitoring

The groundwater monitoring wells installed at the base of the gravels during the investigation
phase of this study will serve to detect significant fluid migration from the shallow soil due to
over application of irrigation water. At least two more wells are necessary to characterize and
monitor the shallow gravels in Section 14 of the project area. One well should be located in the
northeast quarter of the section and the other should be placed adjacent to MW-1. Additional
wells may be required as a condition of approval by the NMOCD.

5.1.2 Vadose Zone Monitoring

Tensiometers, which measure fluid potential, should be installed at a depth which is below the
normal operating range for irrigation management. At this depth, they will be available to detect
relatively large changes in the soil-water fluid potential such as might be caused by over
application of water followed by deep percolation of water. At shallower depths tensiometers
should be used to determine irrigation scheduling. A soil scientist should be consulted for
particulars on tensiometer installation, use and maintenance.

5.2 Irrigation Management

The most important element that will determine the success of the irrigation project is irrigation
management. Because of the physical and chemical changes in the soil resulting from
applications of water containing high salt concentrations, it will be necessary to monitor carefully
how often water is applied and what volumes are applied. The goal of irrigation management is
to avoid salt buildup at the crop root zone which would prevent uptake of water by the plant. On
the other hand, downward flushing of salt laden water below the root zone may cause negative
regulatory impacts if such water migrates from the soil zone into the underlying gravels.

To prevent migration of water from the soil zone, water applications must be balanced against
plant moisture requirements, evapotranspiration, precipitation and drainage requirements for
prevention of salt buildup in the root zone. The goal is to establish a “plane of zero liquid flux”
at some point beneath the root zone and above the gravels. Above this plane or surface,
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soil-water movement is upward due to evapotranspiration, and below this plane water moves
downward only in response to capillary forces and gravity. At the zero flux plane, the hydraulic
gradient is zero. If water is over-applied at the site, there is not a plane of zero flux and the
hydraulic gradient is downward throughout the soils profile. This will cause movement of water
lower into the soil zone and may eventually saturate the soil immediately above the gravel such
that water will discharge into the gravel zone. The services of an agricultural engineer or soil
scientist should be utilized to design irrigation application rates and cycles such that a plane of
zero liquid flux is maintained at a depth that is protective of the plant roots and that also prevents
further downward water movement in the soil.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The investigation produced the following conclusions regarding the suitability of the site for use
for irrigation with produced water from natural gas formations:

1.

The location selected for the irrigation project is expected to provide adequate protection for
the underlying groundwater due to the presence of thick and extensive clays at depths
between 60 and at least 140 feet where the first groundwater is encountered.

Groundwater was measured at a depth of 130 feet in the deep monitor well installed to
determine the depth to and quality of water beneath the project site.

The quality of the water in the monitor well is quite good with a TDS concentration of
750 mg/L, and cadmium the only constituent exceeding WQCC standards.

Between the bottom of the soil profile (located at a depth from 3 to 25 feet) and the top of the
clay zone, extensive unsaturated gravel zones were located that will be useful for detection of
any fluids that might migrate from the soil zone.

. The soil profile itself is fine-grained with soil particles having an average composition of 84

percent silt plus clay content and an estimated hydraulic conductivity of 10 to 10" cm/sec
for undisturbed soil.

Slightly elevated concentrations of cadmium and lead metals in the irrigation water will not
pose an environmental hazard since these constituents will be adsorbed onto the clay particles
in the soil.

Treatment of the produced water to remove high concentrations of BTEX and H,S will be

-necessary before land application of the water will be authorized by the NMOCD.

The quality of the proposed irrigation water (approximately 8,200 mg/L TDS) will likely
cause changes in the soil structure that will reduce further the hydraulic conductivity and
cause difficulty in irrigation management including salt buildup within the root zone.

Proper irrigation management will require that the application of the irrigation water be
balanced by crop growth needs, evapotranspiration from soil and plant surfaces, salt
management in the root zone, and the need to prevent water movement downward to the
gravel zone.
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6.2 Recommendations

The following recommendations are suggested for implementation if the irrigation project
proceeds to the design and construction stage:

1. Two additional shallow monitoring wells should be installed in the project area prior to
beginning operations:

a) The first well would be located in the northeast quarter of Section 14 where the elevation
of the base of the gravels is anticipated to be at its lowest such that any water seepage into
the gravel zone will migrate northeasterly towards this location, and

b) The second well would be adjacent to MW-1 to provide water detection in the gravels in
the southern portion of Section 14.

2. Groundwater flow direction at the site should be determined by modifying the surface casing
on nearby windmills so that access for groundwater level measurements can be obtained.

3. Resampling of the produced water and the following water wells should be performed for the
reasons listed:

a) Produced water, MW-1, Section 10 windmill, and Ranch Headquarters well for cadmium
and/or lead due elevated levels of one or both constituents in the initial samples.

b) MW-1 and Ranch Headquarters wells for BTEX since baseline levels were not
established during the initial investigation.

4. An agricultural engineer or soil scientist should be consulted to further evaluate the results of
the soil testing so that an irrigation schedule suitable for the site conditions, crop(s) to be

grown, and the quality of the irrigation water might be designed. As part of this work the
following activities are suggested:

a) Perform bench-scale tests on soil samples (preferably undisturbed samples) to determine
changes in soil structure and hydraulic conductivities following applications of irrigation
water;

b) Using the results of the bench-scale tests, and available information on 1) plant moisture
requirements for crop growth, 2) evapotranspiration from soil and plant surfaces, and
3) salt management in the root zone, estimate the depth at which the salts should be
immobilized to allow crop growth and to prevent migration of soluble salts downwards to
the gravel zone; and

c) suggest depths for installation of tensiometers to monitor moisture deficiency in the upper
soil zone for scheduling of irrigation, and moisture surplus in the lower zone that would
indicate undesirable downward movement of water toward the gravel zone.

5. Before a large scale irrigation system is built, a pilot project should be initiated that would
utilize the data collected from bench-scale test together with other relevant technical
information to determine actual soil and plant impacts at the irrigation site.
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) | @

" KEY TO SYMBOLS AND SOIL CLASSIFICATION

SAMPLE TYPES COMPRESSIVE STRENGTH TESTS

®—<4—0

A—

e

\

Liquid Limit Greoter
Than S0

Inorganic Clays of High Plasticity,
. Fat Clays.

Organic Clays of Medium to High
Plasticity, Orgonic Silts.

Thin—walled Split- Rock Core No Hand u-u
Tube barrel w/sze:g'::le Disturbed  Recovery Penetrometer 197VoNe  Unconfined .
. .o Grou . ' .
Major Divisions P Typical Names Consistency Terms
g 6 | 2o = Well-Graded Gravels, Gravel—Sand .
P 9z s < . ~4  Mixtures, Little or no Fines.
® §S 528 - :
% w.._'sui ng Poorly-Graded Gravels, Gravel—Sand
o d°53 52 : Mixtures, Little or no Fines.
S b1
(3] >op ol
n ¢ [IZ32]8 7 i ,
) oz |x S0 S0t Silty Gravels, Gravel—Sand-Silt
O Ocs _c-gi: Mixtures.
n © ’-g =T Penetration Descriptive
(S o2 |=¢ - Resistance,
0O 30 w&E Term
o x =5 | 285 Clayey Gravels, Gravel-Sand—Clay | _Blows/Foots
Z o w | 3>g Mixtures, 0-4 Very Loose
< % G _< 4-10 Loose
x - A 10-30 Medium Dense
O = S | mo Well—Graded Sands, Gravelly Sonds, 30-50 Dense
leJ S 32 2 SA Little or no Fines. Over 50 Very Dense
n s | 88 |28
- 9 S coC [TV
. = - EEE Sp (<<’ Poorly-Graded Sands, Gravelly
8 - (g:l:jm o AR Saonds, Little or no Fines.
- EAOONEE -
O 0
e D ‘
T (nginlecec SM Silty Sands, Sond-Sitt Mixtures.
c @ "'-gi-- A1
- oo =0 N \W
° 2% |» ac \ ) * Based on driving a split—barrel
o e |2%e% SC NN\ Clayey Sands, Sand—Clay Mixtures. | sampler with a 140 Ib. weight
= t A E dropped 30 in.
o Inorganic Silts & Very Fine Sands,
=z » ML Rock Flour, Sity or Clayey Fine Sands
5 4 or Cloyey,Silts with Slight Plasticity.
-
= =B Inorganic Ci f Low to Medi
o £ ganic Cloys of Low to Medium
nu S € Plasticity, Gravelly Clays, Sandy
= 2 n S E Clays, Silty Clays, Lean Clays.
8 (% o : ér Compressive Descriptive
oeal o |- Organic Silts & Organic Silty Clays Strength, Term
o= of Low Plasticity. ton/sq ft
=z 2 % © 0 to 0.25 Very Soft
< I 5 Inorganic Silts, Micaceous or ggg §° ?gg '_s_‘.°ﬂ
o Diatomaceous Fine Sand or Silty Podhadis v
Ozl © Soils, Elastic Silts. 1.00 to 2.00  Stiff
| s8N Y ' 2.00 to 4.00  Very Stiff
Lil - 35 Over 4.00 Hard
< G
L
&
£
2
(o]
=

Ref. Unified Soil Classification System (ASTM D 2487)
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C:\Mtechd6\Yates\b-1.bor

05-28-1998

TES
PETROLEUM

LOG OF BORING B-1

(Page 1 of 3)

Yates Petroleum Corporation

Penasco Irrigation Project Date, Time Start 1 02/02/98, 0945 Drilling Method . Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/04/98, 1230 Drill Equipment : Ingersoll-Rand A-300
Location : SE,SE,SW Sec 14 Drilled By : Atkins Eng. Assoc.
Hole Diameter : 6-5/8 in. Logged By :D.G. Boyer
Sample Condition: Sample From:
=] Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o Lost CT Auger Cuttings
Depth | Surf. | @ T
i: Elov. é- ot Ef:g:h/ oo g 8 E:;] Rock Core CB 5 ft. Core Barrel
Fee !
et | 3487 | 5 ool ®w |53 DESCRIPTION
0
E cT ML 0-3 ft. Top soil, clayey silt becoming silty clay at 3 ft.,
4 3485 brown, moist, very plastic
- Z cB 05 [<.4 3-5 ft. Gravel, limestone, rounded, 1/4 - 1 1/2 in.
91 a_Qo 'c q
] s o7 kool 571 Grave
-+ 3480 % ’ ja, o.u. 7-8 ft. Soft
< . q
10 - LYK 8-13 ft. Gravel with clayey sand, light brown
1 cs.cT 03 ke GM] Ayger refusal at 10 ft. Switch to drill bit - log from
+ 3475 1" cuttings.
i )
15 1 oT ,%V‘ 13-18 ft. Gravel with clay and sand, grave! to 2 in.,
i 'vo 'Y Gc rounded, uniform.
+ 3470 o/
: :°<,‘ ) 18-20 ft. Gravel with clay & sand, very hard drilling @20
9, 9
20 : / cT ' {GP 2027 R, Gravel, pea-sized, 1/4-3/8 in., uniform.
T 3465 0'00 .°.<
i % o Gw | 23-25 ft. Very hard drilling, cobble-sized gravel chips
25 - " % returned 23-25 ft.
i cr X 25-28 ft. Cobble sized gravels returned, but drilling easier
° .9
<+ 3460 % L
_ ° .9
30 - cT 28-33 ft. Gravelly clay, soft drilling
+ 3455
g 33-38 ft. Installed 5 ft. core barrel.
4 33-34.3 ft. Clay, brown, stiff, plastic w/ caliche inclusions
35 34.3-34.8 ft. Caliche, white with clay and limestone
i cB 18 fragments and chips. (Photo taken)
+ 3450
4
4 CL
40 4 cB 08 38-43 ft. Caliche clay, white with limestone inclusions
-+ 3445
45 - é T 43-48 ft. Switch to drill bit - log from cuttings.
i c Clay, brown, soft, plastic with some sand grains
+ 3440 %
4 CcT 48-53 ft. Clay, brown, very plastic, no sand grains.
50 -




@ TES
PETROLEUM

.

LOG OF BORING B-1

(Page 2 of 3)

Yates Petroleum Corporation

C:\Mtech46\Yates\b-1.bor

05-28-1998

Penasco Irrigation Project Date, Time s§n : 02/02/98, 0945 Drilling h{lethod : Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/04/98, 1230 Drill Equipment : Ingersoll-Rand A-300
Location : SE,SE,SW Sec 14 Drilled By : Atkins Eng. Assoc.
Hole Diameter 1 6-5/8 in. Logged By : D.G. Boyer
Sample Condition: Sample From:
<] Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o == Lost CT Auger Cuttings
Deir;:th :luer;fl % Blows / E * [m"m) Rock Core CB 5 ft. Core Barre!
> | € |Sample| Length | Recvy. O
Feat | a4a7 | & || Lo | Re\ @ | g DESCRIPTION
50 4
4 48-53 ft. Clay, brown, very plastic, no sand grains.
CcT
-4 3435 %
55 4 cT 53-58 ft. Clay, same as above, becoming lighter in color,
J slightly moist.
-+ 3430
- 58-60 ft. Splitspoon sample, clay, brown, soft, plastic
i SS -- 1 with caliche inclusions (Photo taken)
60 - %
- cT 60-63 ft. Clay, same as above, stiffer
+ 3425
1 % cL
65 - cT 63-68 ft. Clay, same as above, some inclusions
+ 3420 %
70 cr 68-73 ft. Clay, same as above, soft, plastic, occassional
B large sand grains
4 3415 %
75 4 cT 73-78 ft. Clay, same as above then very hard at 76.5 ft.,
i possible gravel(?)
+ 3410 ?gg
. )ggg 78-83 ft. Very hard drilling, but no gravel returns. Possibly
§ )g/og hard clay or caliche. Returns have ground rock
80 4 o fragments, occassional small gravel.
cT Z¢ cA
4 3405 / gf
E or 83-85 ft. Splitspoon sample, no recovery, possible caliche
. Ss |[s0/35"| 0 % or cemented limestone
85 - o4 85-86 ft. Ground rock fragments
G
<+ 3400 cr 86-88 ft. Soft drilling, no chatter. Clay, light brown, very
i plastic, with small chip fragments and/or coarse sand.
€0 cT 88-93 ft. Clay, brown, soft, plastic, very cohesive,
J occassional large sand grains
4 3395
™ o
€5 4 cT 93-98 ft. Clay, same as above with occassional small
i gravel. Shut down for night 1730
+ 3390 02/03/98, on-site 0815, no moisture or clay swelling in
B hole overnight
i cT 98-103 ft. Clay, same as above
100
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@ TES
PETROLEUM

LOG OF BORING B-1

(Page 3 of 3)

Yates Petroleum Corporation

Penasco Irrigation Project
4-Dinkus Ranch

Date, Time Start : 02/02/98, 0945 Drilling Method
Date, Time Finish : 02/04/98, 1230 Drill Equipment
Location : SE,SE,SW Sec 14 Drilled By

Hole Diameter 1 6-5/8 in. Logged By

: Hollow Stem Auger

: Ingersoli-Rand A-300
: Atkins Eng. Assoc.

: D.G. Boyer

Depth | Surf.
in Elev.
Feet | 3487

Blows /
Sample | Length
From: (ft)

Samples

Recvy.
(ft)

GRAPHIC

USCS

Sample Condition: Sample From:
Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
== Lost CT Auger Cuttings
[m_m RockCore CB 5 ft. Core Barrel

DESCRIPTION

-+ 3385 cr

CcT
+ 3380

cT
+ 3375
ss |sone
115 '

+ 3370 cr

CT
+ 3365

AR AR R

+ 3360
E cT

-+ 3355

CcT

CT

SS 50/1.6'
145 |

SATANITATIR

CcT

1.8

1.6

CcL

98-103 ft. Clay, same as above

103-108 ft. Clay, light brown, stiff, very plastic, slightly
more moist at bottom

108-113 ft. Clay, same as above

113-115 ft. Spitspoon sample. Clay brown with silt (silty
clay), stiff, plastic, with frequent inclusions of caliche and
limestone fragments, no moisture on inside of barrel.
(Photo taken)

115-118 ft. Clay, light brown, same as above
118-123 ft. Clay, light brown, same as above

118-123 ft. Clay, light brown, same as above

123-128 ft. Clay, light brown, same as above

128-133 ft. Clay, light brown, same as above

133-138 ft. Clay, light brown, same as above

138-143 ft. Clay, light brown, same as above.
Pulled out for split spoon, moisture on rod at 138 ft.

143-143.4 ft. Clay, very light brown, plastic, very
cohesive.

143.4-143.7 ft. Clay and caliche, saturated, caliche frag.
143.7-144.7 ft. Clay, light brown (buff) (Photo taken)
Depth to water 142,57 ft. BLS, conductivity, 1100 umhos
at 72°F, pH 6.8 strip

145-148 ft. Clay, same as above

Offsite at 1430 for water into hole before setting screen.

Depth to water at 0800 02/04/98 is 133 ft. below land
surface. See MW-1 log for well completion details
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@ TES
PETROLEUM

LOG OF BORING B-2

(Page 1 of 1)

Yates Petroleum Corporation

Penasco Irrigation Project Date, Time Start : 02/04/98, 1340 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/05/98, 1115 Drill Equipment : Ingersoli-Rand A-300
Location : NE,NW,SW Sec 16 Drilled By : Atkins Eng. Assoc.
Hole Diameter 1 6-6/8 in. Logged By : D.G. Boyer
Sample Condition: Sample From:
Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o === Lost CT Auger Cuttings
. o O
Dt—izr;:m :::; % Blows / E o [m_m) Rock Core CB 5 ft. Core Barrel
‘ . | € |[Sample| Length | Recvy. ]
Feet | 3524 | & S been | RECW 1 8 | DESCRIPTION
0
] cB 12 0-5 ft. Top soil, clayey silt, light brown with roots and
5T 3% ML | white streaks
- ca 0 5-8.5 ft. Clayey silt, light brown with increasing small
] gravel. )
10 4. 3515 CT o At 8.5 ft. core barrel became stuck in gravel and torqued
] o into corkscrew, no recovery (Photo taken)
i 4510 cr S 10-15 ft. Limestone gravel to 1 1/2 in., rounded, with clay
15 T % u"’o'a 9
: © . g
1 3505 cr 0 ° 15-20 ft. Limestone gravel to 2 in., mixed size, little clay
20 :_ % a'vo oc
: cT °_°° .u'c GW
1 3500 . 2e] 20-25 ft. Gravel, same as above, size to 3 in.
25 % .20
] cT A 25-30 ft. Gravel, same as above
+ 3495 ° .
30 J % D.oo O.<
] cT . o 30-35 ft. Gravel, same as above
1 3490 o Pea gravel at 33 ft.
35 oSy .
] cT 9?/ ) 35-40 ft. Clayey gravel with increasing clay at 40 ft.
40 1 3485 f: GC
] o] 40-43 ft. Gravel to 43 ft. then clay
4 CcT /o 5]
1 3480 % 44-46 ft. Splitspoon. Silty clay, brown, stiff, dry, crumbly,
45 - Ss -- 13 very plastic when wetted. (Photo taken)
. - 46-50 ft. Clay, dry, same as above
1 2475
50 %
i cT 50-55 ft. Hard drilling at 52 ft., no grave! "chatter", returns
1 2470 are gravel from upper zones
65 CL
- SS | so/10"| 08 55-57 ft. Splitspoon. Clay with caliche, occassional
7 limestone inclusions, clay brown with white specks,
1 3465 % cr brown staining and black (iron?) streaks.
60
] cr 57-65 ft. Clay with caliche, same as above.
1 3460
65 - % . 65-67 ft. Splitspoon. Caliche clay, very light brown, with
N SS | 505 0.3 limestone pebbles and fragments, dry, crumbly
J aass Notes:
70 - Boring dry. Backfilled with bentonite to 63 ft. Backfilled
] with cuttings to 46 ft. then with bentonite flour to 44 ft.
- Completed as monitor well. See MW-2 log for well
75T 3450 completion details.
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@ TES
PETROLEUM

LOG OF BORING B-3

(Page 1 of 1)

Yates Petroleum Corporation

Penasco Irrigation Project
4-Dinkus Ranch

Date, Time Start
Date, Time Finish

: 02/05/98, 1130
: 02/05/98, 1700

Drilling Method
Drill Equipment

: Hollow Stem Auger
: Ingersoll-Rand A-300

Location : NE,NE,SE Sec 15 Drilled By : Atkins Eng. Assoc.
Hole Diameter : 6-5/8 in. {Logged By : D.G. Boyer
Sample Condition: Sample From:
=< Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o == Lost CT Auger Cuttings
D(?zth :lt;r: % s Elo “;hl . g 8 [m—m Rock Core CB 5 ft. Core Barrel
ample | Len ecvy.
Feet | as07 | & |Sobe| MONT Y 2 1 3 DESCRIPTION
0
. 0-5 ft. Clayey silt, brown grading to very light brown at
+ 3485 cB 15 ML { base with increasing clay. Plant roots. Core barrel shows
] brown clay with caliche, dry, crumbly (Photo taken)
5 4 %
1 3490 cT . .
1 5-10 ft. Silty clay, light brown.
10 % oL | Gravel lens at 9 ft.
1 3485 T ] , )
. 10-15 ft. Silty clay, light brown with occassional gravel
-
15 % <
:- 3480 cT o'oq a< N . .
- b o a 15-20 ft. Gravel, sized from 3/4 in. - 2 in., non-uniform
20 1 % .00
+4 3475 cT b‘oo 'c q
. . o ¢, 20-25 ft. Gravel, same as above
. ° . YGW
25 .2 o
:- 3470 cT ".00 'n q
- .2 °] 25-30 ft. Gravel, some pea gravel
30 - % .o 30-33 ft. Gravel, same as above
T cr WA
i % S 33-35 ft. Gravel with clay at 33 ft. Very hard drilling,
35 L possible caliche
T 3460 cT / . -
. 72 5] 35-40 ft. Gravel with silty clay, very hard drilling, lots of
40 ] /o 5 drill chatter, auger catching, likely cemented gravei and
ol / GC| caliche
4 3455 cT o/l
. y’( 40-45 ft. Clayey gravel, same as above
45 ] % ayd 45-47.5 ft. Clayey gravel, same as above
1 3450 CT y/c
. ] % SS soe” | 06 47.5-50.5 ft. Soft drilling, splitspoon sample. Clay, very
50 4 light brown becoming brown at base, stiff, very plastic
1 3445
4 cT 50.5-55 ft. Clay, same as above, returns dusty
55 | %
. CL
+ 3440 cT . .
- 55-60 ft. Silty clay, cuttings show some smali gravels and
] % very coarse sand
60 4
1 3435 cT - . :
i 60-65 ft. Clay to 63 ft. then hard drilling, possible caliche.
65 |
’ Notes:
+ 3430 Boring dry. Backfill to 51ft. then bentonite to 49 ft. for
] casing set. Completed as monitor well. See MW-3 log for
70 4 well completion details.
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@ TES
PETROLEUM

LOG OF BORING B-4

(Page 1 of 2)

Yates Petroleum Corporation

Penasco Irigation Project

4-Dinkus Ranch

Date, Time Start
Date, Time Finish

: 02/06/98, 0800
: 02/06/98, 1345

Drilling Method
Drill Equipment

: Hollow Stem Auger

: Ingersoll-Rand A-300
: Atkins Eng. Assoc.

: D.G. Boyer

Location : SE,SE,SW Sec 15 Drilled By
Hole Diameter 1 6-5/8 in. Logged By
Sample Condition: Sample From:
< Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o == Lost CT Auger Cuttings
Depth | Surf. a T [m—m) RockC CB 5 ft. Core Barrel
in Elov. lé' Sample E:;\v;h/ Recvy. % 8 - i
Feet | 3520 & rom | @ w | %3 DESCRIPTION
04
- 0-5 ft. Clayey silt, brown grading to very light brown at
) cB 20 ML | base with increasing clay. Plant roots. Core barrel shows
brown clay with caliche, dry, crumbly
51 3515 %
T cT )
- 5-10 ft. Silty clay, light brown, with very fine grained
i sand and occassional coarse grains.
10 1 3510 %
i CL
i cT
- 10-17 ft. Silty clay, light brown, same as above
15 4 3505 %
T CcT o/
. 9{ "] GC | 17-19 ft. Gravel lens then silty clay
4 °
20 + 3500 %
- - CL | 19-25 ft. Silty Clay, light brown
4 3495
% % 9? g
] cT /
4 %‘/‘ GC | 25-33 ft. Gravel, 3/4" - 2" with silty clay matrix
30 + 3490 % :7.5
| cT :oo 4 :<
i Qq .D/<
33-35 ft. Soft at 33 ft. Splitspoon sample: Clay, light
b ss 50/6" 05 CL | brown with very fine-grained sand. Gravel in tip.
35 1 3485 (790
: 3203
] 0558
assq CG | 3540 ft. Clayey gravel with very fine-grained sand
J cr Posod
] oS08
bagsd
40 - 3480 s




@p%ﬁw LOG OF BORING B-4

(Page 2 of 2)
Yates Petroleum Corporation
Penasco lrrigation Project Date, Time Start : 02/06/98, 0800 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/06/98, 1345 Drill Equipment : Ingersoll-Rand A-300
Location : SE,SE,SW Sec 15 Drilled By : Atkins Eng. Assoc.
Hole Diameter : 6-5/8 in. Logged By : D.G. Boyer
Sample Condition: Sample From:
=<3 Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o === Lost CT Auger Cuttings
» o
D?rx:th zlue': 8 Blows / zl, [m—m Rock Core CB 5 ft. Core Barrel
\ . | E |Sample| Length | Recvy. Q
Feot | 3520 | & S beten RO 18 | G DESCRIPTION
40 —
- cT o GW/| 40-42 ft. Gravel (pea gravel size), uniform with some clay
1 of 42-35Tt. Soft at 42-42.71t. Splitspoon sample: Gravelly
b . 99 cG clay, very light brown to chalk color, gravel mixed sizes,
, §S | 50/5" | 05 poce rounded, some cementing between gravels (possible
7 precurser to caliche?). Very hard drilling 43-45 ft.
45 1 3475 L
ﬂ. < u.
- © .9
T - -=_°o ;f GW/| 45-50 ft. Gravel, cuttings retumed mixed size gravels.

[}

co

1
B
%4 9@

[
A

€0 + 3470

ss |soma | 1.1 50-54 ft. Soft drilling, clay retumns, splitspoon sample:

) CL Clay, light brown, stiff, plastic, with occassional limestone
inclusion and caliche streaks. Dry but moisture on barrel.
cT (Photo taken)

x 54-57 ft. Gravel to 57 feet. Very dry, added 5 gallons
o] GW| water at 57 ft. for cuttings return.

€5 1- 3465

bO
2

CcT

57-63 ft. Very hard drilling to 63 feet. Possible clayey

| 2460 gravel or caliche

(@)

X

cT

Q
Re

65 1 3455 63-69 ft. soft at 63 ft. Clay returns 63-69 ft.

cT CL

69-71 ft. Splitspoon sample: Clay, brown, dry, crumbly,

70 1 3450 ss 50/1" 12 plastic, low silt. (Photo taken)

AMINS N MR

75 + 3445 Notes:

C:\Mtech4b\Yates\b-4.bor
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€0 1 3440

Boring dry. Completed as monitor well. See MW-4 log for
well completion details.
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@ TES
PETROLEUM

LOG OF BORING B-5

(Page 1 of 1)

Yates Petroleum Corporation

Penasco Irrigation Project

4-Dinkus Ranch

Date, Time Start
Date, Time Finish

: 02/06/98, 1415
: 02/06/98, 1930

Drilling Method
Drill Equipment

: Hollow Stem Auger
: Ingersoll-Rand A-300

Location : NW,SW,NE Sec 16 Drilled By : Atkins Eng. Assoc.
Hole Diameter 1 6-5/8 in. L.ogged By :D.G. Boyer
Sample Condition: Sample From:
5] Remoulded SS Split Spoon
“Undisturbed ST Shelby Tube
o == Lost CT Auger Cuttings
Depth | Surf. | @ Blows / I (m—m) Rock Core CB 5 ft. Core Barrel
in Elev. E' Sample | Length | Recvy. % 8
Feet 5 :
et | 355 | & |oE TV 2 G DESCRIPTION
0
] cB 1.4 0-5 ft. Top soil, silty clay, dark brown grading to light
4 % brown at base. (Photo taken)
5 4 3550
i CL . .
] CcT 5-10 ft. Silty clay, light brown, clean
10 1 3545 . .
. % 10-13 ft. Silty clay, light brown
] CcT
151 3500 % b= 5 Gravel 13-14 ft. grading to clayey gravel at 15 ft.
e 2 o o/t 9
] cT b 15-20 ft. Gravel with silty clay, limestone gravels to 3 in.,
] % Ge rounded
20 1 3535 vd
i cT % 20-25 ft. Gravel, same as above, mixed sizes
251 3530 % 90//:;:
. cT e 25-30 ft. Gravel, mixed sizes, clean
30 1 3525 % :
- cT e 30-35 ft. Gravel (Photo taken)
35 1 3520 % AN
] cT ° o] 35-40 ft. Gravel, same as above, more pea gravel, very
. E,."‘, ] few fines
40 1 3515 AR
- % © .9 GwW
- cT b o 40-45 ft. Gravel, same as above, very clean
451 3510 % o° 4
] cr o 45-50 ft. Gravel, pea gravel at 47.5 ft.
50 1 3505 é o
j cT :o: : S 50-55 ft. Gravel, softer drilling, pea gravel at 53 ft.
55 1 3500 % °-°°:"< 55-57 ft. Gravel, pea gravel, increasing clay
o CT o 00 .
] ss |(soms'| o8 57-59 ft. Splitspoon. Clay, brown, plastic, slightly moist
60 1 3405 (Photo taken)
] T cL | 59-67 ft. Clay, brown, plastic, slightly moist
65 1 3490
] % ss | som | -- 67.5-69.5 ft. Splitspoon. Clay, brown, same as above
1 3485
70 . Notes:
. Boring dry. Completed as monitor well. Backfill to 59 ft.
] then bentonite to 57 ft. See MW-5 log for well completion
75 1 3480 details.




TES -
@Pm@%mw LOG OF BORING SB-1
(Page 1 of 1)
Yates Petroleum Corporation
Penasco Irrigation Project Date Bored : 02/07/98 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Location : SW,NE,NE Sec 14 Drill Equipment : Ingersoll-Rand A-300
Hole Diameter : 6-5/8 in. Drilled By : Atkins Eng. Assoc.
Logged By : D.G. Boyer
Sample Condition: Sample From:
=] Remouided SS Split Spoon
Undisturbed ST Shelby Tube
o 'B== Lost CT Auger Cuttings
Depth | Sud. | § Blows / I [m—m RockCore CB 5 ft. Core Barvel
in Elev. E‘ Sample | Length | Recvy % 8
Feet | 3471 )
e S Fom| @ | ® &2 DESCRIPTION
0 P mL | 0-1 ft. Clayey silt, brown, with roots and some organic
1 a0 - % matter, clay clods, friable, with some surface gravels
- SSs 17/2 11 1-3 ft. Clayey silt to silty clay with frequent gravel
. % Gravel lens at 3 ft.
. sS 33/2 1.8 CL | 3-5 ft. Silty clay with occassional limestone gravel at 4 ft.
5 -
+ 3465 SS 39/2' -- 5-7 ft. silty clay, light brown (buff), occassional small
é gravel or caliche pebble
§ cT > 1GC | 7-9 ft. Gravel
10 Notes:
L.ocated on west side of gas well road 0.25 mile south of
1 3460 paved road to ranch headquarters. Collected sample at 1,
3 and 6 feet below surface. Boring dry. Total depth 9
i feet. Backfilled with cuttings.
15
+ 3455
]
g E
% 20 -
o
P 4 3450
3
] ]
=
O
g
© 25




@Pgﬁm LOG OF BORING SB-2

(Page 1 of 1)

Yates Petroleum Corporation

C:\Mtech46\Yates\sb-02.bor

05-28-1998

Penasco Irrigation Project Date Bored : 02/07/98 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Location : SE,SW,NE Sec 14 Drili Equipment : Ingersoll-Rand A-300
Hole Diameter : 6-6/8 in. Drilled By : Atkins Eng. Assoc.
Logged By : D.G. Boyer
Sample Condition: Sample From:
<] Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o Lost CT Auger Cuttings
Depth | Surf. | § Blows / T [m~w] RockCore CB 5 ft. Core Barrel
in Elev. E' Sample | Length | Recvy g 8
Feet | 3474 )
o 5 [Fom| & | @ |22 DESCRIPTION
01 ML 0-1 . Clayey silt, brown, with roots and some organic
] matter, clay clods, friable
CT CL
. 3 ft. Silty clay, light brown with occassional small gravel
+4 3470 > o/_
5 % 574 GC | 46 ft. Gravel lens
/ 6 ft. Silty clay, light brown with frequent smali gravel
| CcT cL
4 3465
1 >/-4 GC | Gravel zone 9.5 ft. Cease drilling.
10 4 7,
Notes:
1 Located on north side of fence 0.25 mile east of Section
14 quarter section post at center of section. Collected
- samples at 1, 3 and 6 feet below surface. Boring dry.
Backfilled with cuttings.
+ 3460
15 4
+ 3455
20 4
4 3450
25 4




@Pg{%ﬁw LOG OF BORING SB-3

(Page 1 of 1)

Yates Petroleum Corporation
Penasco Irrigation Project Date Bored : 02/07/98 Drilling Method - Hollow Stem Auger

4-Dinkus Ranch Location : SW,NE,SW Sec 14 Drili Equipment : Ingersoli-Rand A-300

Hole Diameter : 6-5/8 in. Drilled By : Atkins Eng. Assoc.
Logged By : D.G. Boyer

Sample Condition: Sample From:
Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
== Lost CT Auger Cuttings
{m_m) RockCore CB 5 ft. Core Barrel

DESCRIPTION

Depth | Surf.
in Elev.
Feet | 3489

Blows /
Sample | Length | Recvy.
From: (ft) ()

GRAPHIC

Samples
USCs

C:\Mtech46\Yates\sb-03.bor

05-28-1998

L |01 ft. Clayey silt, brown, with roots and some organic
matter, ciay clods, friable

£

CcT
4 3 ft. Silty clay, light brown with occassional hard clay
clods

+ 3485 CL

4 6 ft. Silty clay, light brown with occassional small gravel
CcT

P22 71 GC | Gravel zone 7.5 ft. Cease drilling.

>3

Notes:

- 3480 Located opposite tank battery on west side of gas well
road 0.6 mile south of paved road to ranch headquarters.
10 4 Collected samples at 1, 3 and 6 feet below surface.
Boring dry. Backfilled with cuttings.

+ 3475
15

+ 3470
20 -

+ 3465
25 -
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(Page 1 of 1)

Yates Petroleum Corporation

C:\Mtech46\Yates\sb-04.bor

05-28-1998

Penasco Irigation Project Date Bored : 02/07/98 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Location : NW,SE,NW Sec 14 Drill Equipment : Ingersoll-Rand A-300
Hole Diameter : 6-5/8 in. Drilled By : Atkins Eng. Assoc.
Logged By : D.G. Boyer
Sample Condition: Sample From:
[><] Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o === Lost CT Auger Cuttings
o &
D?r;:th :lt:: % Blows / E " (m—m) Rock Core CB 5 ft. Core Barrel
: . | € [Sample| Length | Recvy. é Q
Feet | 3486 N
oo | i el R - DESCRIPTIO
04 n n -
) ML 0-1 ft. Clayey silt, brown, with roots and some organic
matter, clay clods, friable
-+ 3485
CcT
: 3 ft. Silty clay, light brown, dry crumbly, very plastic
when wet
T CL
5 4 %
4 3480 6 ft. Silty clay, light brown with occassional small caliche
/ cT gravel
072 %] GC| Gravel zone 7.5 ft. Cease drilling.
W Notes:
7 Located on west side of gas well road 0.3 mile south of
paved road to ranch headquarters. Collected samples at
10 - 1, 3 and 6 feet below surface. Boring dry. Backfilled with
cuttings.
+ 3475
15 1
4 3470
20
+ 3465
25 4

_ "
; R 4 . >
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LOG OF BORING SB-5

(Page 1 of 1)

C:\Mtech46\Yates\sb-05.bor

Yates Petroleum Corporation

Penasco Irrigation Project Date Bored 1 02/07/98 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Location : SW,NE,NE Sec 15 Drill Equipment : Ingersoll-Rand A-300
Hole Diameter : 6-5/8 in. Drilled By : Atkins Eng. Assoc.
Logged By : D.G. Boyer
Sample Condition: Sample From:
<] Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o Lost CT Auger Cuttings
D?‘)th :Il:\fl é Blows / E " [m—m Rock Core CB 5 ft. Core Barrel
! " | £ |Sample| Length | Recvy. Q
Feet | 3501
e i it il R R DESCRIPTION
0 -
¢ ML 0-1 ft. Clayey silt, brown, with roots and some organic
matter, clay clods, friable
+ 3500
CcT
- 3 ft. Silty clay, light brown, dry crumbly, very plastic
when wet
5 4
CL
4 3495 6 ft. Silty clay, light brown, dry crumbly, very plastic
when wet
| CcT
10 4 <74 GC | Gravel zone 10 ft. Cease drilling.
T 3490 Notes:
Located 0.1 mile west of pipeline road dividing Sections
N 15 and 14, and 0.2 mile south of paved road to ranch
headquarters. Collected samples at 1, 3 and 6 feet below
J surface. Boring dry. Backfilled with cuttings.
15
4 3485
20 4
+ 3480
25 4
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@ TES
PETROLEUM

LOG OF BORING SB-6

(Page 1 of 1)

Yates Petroleum Corporation

: Hollow Stem Auger

: Ingersoll-Rand A-300
: Atkins Eng. Assoc.

: D.G. Boyer

Penasco lrrigation Project Date Bored : 02/07/98 Drilling Method
4-Dinkus Ranch Location : SE,NW,SE Sec 15 Drill Equipment
Hole Diameter : 8-5/8 in. Drilled By
Logged By
Sample Condition: Sample From:
Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o == Lost CT Auger Cuttings
o Q
D?:th :::: 8 Blows / T, [~ Rock Core CB 5 ft. Core Barrel
X . | € |Sample| Length | Recvy. 8]
Fear | as13 | b |Sameie) Letam | R § & DESCRIPTION
0
ML 0-1 ft. Clayey silt, light brown, with roots and some
1 organic matter, clay clods, friable
cT
- 3 ft. Silty clay, light brown, dry crumbly, very plastic
when wet
5 %
- 6 ft. Silty clay, light brown, dry crumbly, very plastic
when wet
CcT
10 4 %
] CcL
CcT
+ 3500
15 - % 6-23 ft. Silty clay, light brown
CcT
+ 3495
20 4 %
CcT
T 3490 </.4 GC | Gravel zone 23 ft. Cease drilling.
Notes: Located 0.3 mile west of pipeline road dividing
. Sections 15 and 14, and 0.3 mile north of dirt road dividing
Sections 15 and 22. Collected samples at 1, 3 and 6 feet
25

below surface. Boring dry. Backfilled with cuttings.
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LOG OF BORING SB-7

(Page 1 of 1)

Yates Petroleum Corporation

: Hollow Stem Auger

: Ingersoll-Rand A-300
: Atkins Eng. Assoc.

: D.G. Boyer

Penasco lrrigation Project Date Bored : 02/07/98 Drilling Method
4-Dinkus Ranch Location : SE,NW,SE Sec 15 Drill Equipment
Hole Diameter 1 6-5/8 in. Drilled By
Logged By
Sample Condition: Sample From:
Remoulded $S Split Spoon
Undisturbed ST Shelby Tube
o == Lost CT Auger Cuttings
DT:th :It:: é Blows / E - @m—=) Rock Core CB § ft. Core Barrel
‘| £ |Sample| Length | Recvy. Q
Feat | 304 | & |Soope| e RO 18 1 G DESCRIPTION
N
ML 0-1 ft. Clayey silt, brown, with roots and some organic
i matter, clay clods, friable
CcT
. 3 ft. Silty clay, brown, dry crumbly, very plastic when
wet
-+ 3500
5. Z
- 6 ft. Silty clay, brown, dry crumbly, very plastic when
wet
i CL
CT
4 3495
CcT
i ] GC | Gravel zone 12.5 ft. Cease drilling.
Notes:
+ 3480 Located ~50 ft. west of pipeline road dividing Sections
15 and 14, and ~100 ft. north of dirt road dividing
15 4 Sections 15 and 22. Collected samples at 1, 3 and 6 feet
below surface. Boring dry. Backfilled with cuttings.
4 3485
20
1 3480 ,
25 4
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TES -
@pm@m LOG OF BORING SB-8
(Page 1 of 1)
Yates Petroleum Corporation
Penasco Irrigation Project Date Bored : 02/07/98 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Location : SW,NW,SW Sec 15 Drill Equipment . Ingersoll-Rand A-300
Hole Diameter : 6-5/8 in. Drilled By : Atkins Eng. Assoc.
Logged By : D.G. Boyer
Sample Condition: Sample From:
=] Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
o == Lost CT Auger Cuttings
Depth | Sud. | @ Blows / E fm—= Rock Core CB 5 . Core Barrel
in Elev. | © (7]
£ |Sample | Length | Recvy. Q
Feet
et | 352 | & |Soope| Lo Ry @ | g DESCRIPTION
0 -
ML 0-1 ft. Clayey silt, brown, with roots and some organic
l matter, clay clods, friable
+4 3530
CcT
. 3 ft. Silty clay, brown, dry crumbly, very plastic when
wet
5. ,é
CL . .
4 6 ft. Silty clay, brown, dry crumbly, very plastic when
wet
4 3525 /
- CcT
10
| 4 GC | Gravel zone at 10.5 ft. Cease drilling.
Notes:
+ 3520 Located 0.2 mile north of oil field road, and 0.1 mile east
of dirt road dividing Sections 15 and 16. Collected
- samples at 1, 3 and 6 feet below surface. Boring dry.
Backfilled with cuttings.
15
+ 3515
20 4
4 3510
25 4




@P%ﬁw LOG OF BORING SB-9

(Page 1 of 1)

Yates Petroleum Corporation
Penasco Irrigation Project Date Bored : 02/07/98 Drilling Method : Hollow Stem Auger

4-Dinkus Ranch Location : NW,NW,NW Sec 22 Drill Equipment : Ingersoll-Rand A-300

Hole Diameter :6-5/8 in. Drilled By : Atkins Eng. Assoc.

Logged By :D.G. Boyer

L

Sample Condition: Sample From:

[S<] Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
Lost CT Auger Cuttings
[m—m Rock Core CB 5 ft. Core Barrel

DESCRIPTION

Depth | Surf.
in Elev.
Feet 3537

Blows /
Sample | Length | Recvy.
From: (ft) (ft)

GRAPHIC

Samples
USCS

L B

S - s -

C:\Mtechd46\Yates\sb-09.bor

05-28-1998

0-1 ft. Clayey silt, brown, with roots and some organic
matter, clay clods, friable

1 535
cT ML

4 3 ft. Clayey silt, brown, with roots and some organic
matter, clay clods, friable (light brown clay zone deeper
i at this location, possiby due to cattle impact near windmill)

- 6 ft. Silty clay, light brown, dry crumbly, very plastic
when wet

+ 3530
cT

+ 3525

cT cL

15 4 % 6-23 ft. Silty clay, light brown

+ 3520

b7° 57| GC | Gravel zone 21 fi. Cease dnilling.

+ 8515 Notes:

Located ~25 ft. north of corral gates north of Section 22
E windmill and south of dirt road dividing Sections 15 and
22. Collected samples at 1, 3 and 6 feet below surface.
i Boring dry. Backfilled with cuttings.

25 4
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TES -
@pmoww LOG OF BORING SB-10
(Page 1 of 1)
Yates Petroleum Corporation
Penasco lrigation Project Date Bored : 02/07/98 Drilling Method : Hollow Stem Auger

4-Dinkus Ranch

Location : NE,SW,SE Sec 16
Hole Diameter :6-5/8in. Drilied By

Drill Equipment : Ingersoli-Rand A-300
: Atkins Eng. Assoc.

Logged By : D.G. Boyer

Depth | Surf.
in Elev.
Feot 3546

Samples

From:

Blows /
Sample | Length

(ft)

Recvy.
Y

GRAPHIC

USCS

Sample Condition:

Remoulded SS Split Spoon
Undisturbed ST Shelby Tube
E= Lost CT Auger Cuttings
(m_m Rock Core CB 5 ft. Core Barrel

Sample From:

DESCRIPTION

-+ 3545

+ 3535

+ 3530

20

+ 3525

cT

CcT

0-1 ft. Clayey silt, brown, with roots and some organic
matter, clay clods, friable

CL

3 ft. Silty clay, light brown, dry crumbly, very plastic
when wet

6 ft. Silty clay, light brown, dry crumbly, very plastic
when wet

4GC

Gravel zone at 10 ft. Cease drilling.

Notes:

Boring is located 0.2 miles east of cattle guard crossing
(of paved road leading to ranch headquarters) on dirt
road leading to Section 22 windmiill. Collected samples at
1, 3 and 6 feet below surface. Boring dry. Backfilled
with cuttings.
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@ TES
PETROLEUM

LOG OF WELL MW-1

(Page 1 of 3)

Yates Petroleum Corporation

Penasco Irrigation Project Date, Time Start : 02/02/98, 0945 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/04/98, 1230 Drill Equipment : Ingersoll-Rand A-300
Location : SE,SE,SW Sec 14 Drilled By . Atkins Eng. Assoc.
Hole Diameter : 6-5/8in. Logged By : D.G. Boyer
Well: MW-1
o -
Depth | Sur. | 2 Elev.: 3489.4 '
in Eev. | & | o DESCRIPTION Well Constr_uctlon
Feet | 3487 |2 | Information
0 |>D -
0 . - — ]
’ i 0-3 ﬂdTOD Sgl‘l‘i Cl:yey SIIW?C:Ome SEkngl DRILLING INFORMATION
1 3485 ML s;ltyﬁ ay at 3 ft., brown, moist, very . . Date completed : 02/04/98
plastic A Hole diameter 18 1/4in.
1 oo ) . Depth Hole BLS 11485 ft.
4 J'o 3-5 ft. Gravel, limestone, rounded, Drilling Method :HSA
5 4 e, 14 -11/2in. Drilled by : Atkins Engineering
i o' GW 5-7 ft. Gravel Logged by : D. G. Boyer
1 3480 [ou 7-8 ft. Soft CASING, SCREEN & CAP
_ S Material, joints : PVC, threaded
- : Diameter :2in. 1D
1 oo, §'13 ft. Gravel with clayey sand, Screen type : Johnson Slotted
10 - 2 | g | fight brown . . Screen length 15 ft,
] °l°. Auger refusat at 10 ft. Switch to drill Screen opening : 0.020 slot
3475 |oF° bit - log from cuttings. Scm. placement  : 133 - 148 ft. BLS
T . Bottom Cap 10.2ftPVC
- 5 Protector Casing  : Above-ground steel
: o5 81 G | o g ’ SEALS & SAND PACK
15 4 A 13-18 ft. Gravel with clay and sand, Cement seal - El Toro Tyoe Il
4 7 D GC gravel to 2 in., rounded, uniform. 3 type : Por(?and.yZ%ebags
4 3470 b4 ++— PVC Pipe Seal placement 10-125ft. BLS
i 0 g/ L Annular seal type  : Med. b(entonité
-9 : vel wi 3 n : chips, ("Pure Gold")
| O lgzigmeéﬁnii gwu@t}hzg!ay & sand, Sealplacement - 125-127 fi. BLS
20 A ry Sand packtype  :08-16 CSSi silica
o' GP | 20-27 ft. Gravel, pea-sized, 1/4-3/8" : sand
1 3465 ; Sand placement 1 127-148 f. BLS
21 6 .9
o9, - ELEVATIONS
) o 23-25 ft. Very hard drilling, Ground elevation  : 3,487 ft. (approx.)
i o.ﬂ'o Gw cobble-sized gravel chips retumed - inner casing, top - 3.489.4 i, (@pprox.)
25 4 Lo . . +—Grout Outer casing, top  :
N oo 25-28 ft. Cobble sized gravels :
1 3460 [ou" returned, but drilling easier
i ° NOTES
1 Notes:
30 4 28-33 ft. Gravelly clay, soft drillin Depth to water 1700, 02/03/98, 142.57 ft.
y ciay 9 below land surface (BLS), conductivity
1 1,100 umhos @ 72°F, pH ~6.8.
=4 3455 Depth to water at 0800, 02/04 is 133 ft. BLS
4 33-38 ft. Installed 5 ft. core barrel. g:% gg ve:eallg\'l‘va:;)aeveloped by surging
N A u
= 33-34.3 ft. Clay, brown, stiff, plastic and bailing. Approximately 7.5 gallons of
35 4 w/ caliche inclusions water were removed and the water had a
| 34.3-34.8 ft. Caliche, white with clay final conductivity of 1,250 umhos/cm with a
2450 and limestone fragments and chips. pH of ~6.8. During deveolpment, water
T levels declined from 126.5 to 131.4 ft. BLS.
4 On 2/9 the well was sampled after purging
i cL an ?d%i’tiogal 25 galll)znfs. lNo wFater level was
. . . avaliable due to probe failure. Final
40 4 38-43 ft. Caliche clay, white with conductivity 1,250 umhos/cm, pH 6.5.
i limestone inclusions On 03/02/98, DTW is 129.51 ft. below top of
4 3445 casing (BTC).
4 43-48 ft. Switch to drill bit - log from
45 J cuttings.
§ Clay, brown, soft, plastic with some
1 3440 sand grains
- 48-53 ft. Clay, brown, very plastic,
4 no sand grains. )
50 -
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@ TES
PEIROLEUM

LOG OF WELL MW-2

(Page 1 of 1)

Yates Petroleum Corporation

Penasco Irrigation Project Date, Time Start : 02/04/98, 1340 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/05/98, 1115 Drill Equipment : Ingersoll-Rand A-300
Location : NE,NW,SW Sec 15 Drilled By : Atkins Eng. Assoc.
Hole Diameter : 6-5/8 in. Logged By : D.G. Boyer
Well: MW-2
Depth | Sur. % Elev.: 3526.75 ; .
n | Eev. |& |0 DESCRIPTION Well Constr_uctlon
Feet | 3524 | & | 9 Information
(G =] T
0] ] [~ - Grout RILLING INFORM
i . o S BIE u IN ATION
] 0-5 . Top soil, clayey silt, light E"_ P Bentonite Seal gate complet:c? : 02/04/98
5 1 3520 ML brown with roots and white streaks = bentonlte sea gole diameter “8 1/4in.
. . epth Hole BLS : 67 feet
] 5-8.5 ft. Clayey silt, light brown with Driling Method. - HSA_
] increasing small gravel. Erilleddbg : StkinsBEngineering
ol 3515 77 At 8.5 ft. core barrel became stuck in :gsg;e Y CREE . G. Boyer
] 00 o gravel and torqued into corkscrew, C . SCREEN & CAP
i S, no recovery (Photo taken) gl%teri?l. joints : ;’\/C.I lt)hreaded
. Ve iameter 1 2in.
5T 3510 [oa o 10-15 ft. Limestone gravel to 1 1/2 gcreen :ype " : Johnson Siotted
] - ° in., rounded, with cla " creen lengt t10ft
§ °o’ y — PVC Pipe gcreenlopeningt : 0.020 slot
7 00 0 : : cm. placemen :345-4451t BLS
1 3505 boo 15?-2% ft. Limestone gravel to 2 in., Backfil Cutt Bottom Cap 1 0.2 HPVC
20 ] °°.° mixed size, little clay —ba utings | protector Casing  : Above-ground steel
] °°°lew SEALS & SAND PACK
as @ 20-25 ft. Gravel, same as above, Cement seal type  : Type Il Portland
Y 3500 p .o size to 3 in. Sealplacement  :0-2f BLS
25 4 A Annular seal type  : Med. Bentonite chips
b 0a o ineal rlaoement : é -4 ft. BLS
1 . ° nular seal type  : Cuttings
1 3405 1°°° 25-30 ft. Gravel, same as above Seal placement 4 -30 ft BLS
30 4 oo o énn::lz:r seal ty{)e : l:\s/gad3 g%ntgrﬂiée chips
. .o — Bentonite Seal eal placemen :30- .
] oc.° 30-35 ft. Gravel, same as above wapva Sandpacktype  :08-16 CSSl silica
1 3400 [° oo Pea gravel at 33 ft. ) Sand placement  :32-44ft BLS
5] u/'jv : e ELEVATIONS
] s, . AN Ground elevation  : 3,524 ft. (approx.)
i N ﬁ_‘s;g;tihmg\;eyagtr:g?: with e Sand Pack inner casing, top  : 3,526.8 . {approx.)
4 T3 /o/ GC 9 &y ' -H- PVC Screen
. ey 40-43 ft. Gravel to 43 ft. then clay -
- % //o - NOTES
1 2480 44-46 ft. Spli _Si . ek Boring dry on 02/05/98, On 03/02/98 DTW
45 brown sﬁsf? gsr;,) ogr?"nsg‘l? 3‘:?;, 8 PVC Cap was 44 ft. BLS. This is water in casing cap
] lastic when wetted (PhBto taken) — Bent. Flour Seal | which is appoximately 1 . into clay zone at
] P ' e el s wtbr o e
i ICh was
50T A 46-50 ft. Clay, dry, same as above put into hole opposite gravel zone to hydrate
] 50-55 ft. Hard drilling at 52 ft., no bentonite.
;] gravel "chatter”, returns are gravel
1 3470 from upper zones i
55 CL | 55-57 ft. Splitspoon. Clay with — Backfill Cuttings
1 caliche, occassional limestone
] inclusions, clay brown with white
+ 3465 specks, brown staining and black
60 1 (iron?) streaks.
] 57-65 ft. Clay with caliche as above.
1 3460 65-67 ft. Splitspoon. Caliche clay,
65 very light brown, with limestone L__ Bentonite Seal
: pebbles and fragments, dry, crumbly
Notes:
T 3455 Boring dry. Backfilled with bentonite
] to 63 ft. Backfilled with cuttings to 46
. ft. then with bentonite flour to 44 ft.
1 ass0 Completed as monitor well. See B-2
75 log for drilling and lithologic details.
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@ TES
PETROLEUM

LOG OF WELL MW-3

(Page 1 of 1)

Yates Petroleum Corporation

Penasco Irrigation Project Date, Time Start : 02/05/98, 1130 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/05/98, 1700 Drill Equipment : Ingersoli-Rand A-300
Location : NE,NE,SE Sec 15 Drilled By : Atkins Eng. Assoc.
Hole Diameter :6-5/8 in. Logged By : D.G. Boyer
Well: MW-3
Depth | Surf (_32: Elev.: 3499.35 ‘
n | Bev. [T |o DESCRIPTION Well Constr_uctlon
Feet | 3197 | & | 9 Information
(CI ' M
0 - | [
] U5 1. Clayey silt, brown grading 10 R IBI Grout
1 3495 ML very light brown at base with y TE g N DRILLING 'NFORMA. TION
- increasing clay. Plant roots. (Photo I Bentonite Seal Eafe completed  : 02/05/98
_ taken) ole diameter : 8 1/4in.
5 4 Depth Hole BLS : 65 feet
i Drilling Method 1 HSA
1 3490 Drilled by : Atkins Engineering
- 5-10 ft. Silty clay, light brown. Logged by : 0. G. Boyer
10 1 cL | Gravel lens at 9 tt. CASING, SCREEN & CAP
4 Material, joints : PVC, threaded
+ 3485 i X . Diameter :2in. ID
. 10-15 ft. Silty clay, light brown with gcreen Itype : Johnson Slotted
b occassional gravel K creen length :10ft.
15 4 — g I— Backfill Cuttings | Screen opening : 0.020 slot
b 2480 [0 Scm pIaCcernent :39-49 1t BLS
+ Y X . ottom Cap 0.2 PVC
: o’ ;5?'20 ft Gra);el, sized from 3/4 in. - - PVC Pipe Protector Casing  : Above-ground steel
20 ] o0 in., non-unitorm SEALS & SAND PACK
13475 oo genlmerlxt sealtype :Typell Portlasnd
] SRR ] eal placement :0-1.8ft. BL
A o lgw 20-25 ft. Gravel, same as above Annular sealtype  : Med. Bentonite chips
25 J oo 0 Seal placement :1.8-351f BLS
| .o Annular seal type  : Cuttings
13470 27 ieal placemlent : ?ﬁs -35ft. BLS
4 00 o : nnular seal type  : Med. Bentonite chips
i A 25-30 ft. Gravel, some pea gravel Seal placement - 35- 37 ft. BLS
30 4 A 30-33 ft. Gravel, same as above Sand pack type : 08-16 CSS silica
4 o5 o Sand placement :37-49 1. BLS
T 3465 o ELEVATIONS
- A 33-35 ft. Gravel with clay at 33 ft. Ground elevation  : 3,497 ft. (approx.)
35 TS Very hard drilling, possible caliche . Inner casing, top  : 3,499.4 ft. (approx.)
1 2460 7/0 — Bentonite Seal
] oo 35-40 ft. Gravel with silty clay, very B
o] // hard drilling, lots of drill chatter, 4 NOTES
] /.| GC | auger catching, likely cemented H Boring dry on 02/05/98. On 03/02/98 DTW
1 3455 b1 gravel and caliche .- T]-:}— Sand Pack was 48.8 ft. BLS. This is water in casing
. o 40-45 ft. Clayey gravel, as above -1 cap which is appoximately 1 ft. into clay
451 AN A - PVC Screen zone at lf)rase of gravels. Water is likely
J Zo -H. "sweat" from casing condensation pius
R 9 9/0 45-47.5 ft. Clayey gravel, as above g water which was put into hole opposite
+ 3450 S o gravel zone to hydrate bentonite.
] P 47.5-50.5 ft. Soft drilling, splitspoon S evec
50 sample. Clay, very light brown 771 BUGSER seal
- becoming brown at base, stiff, very
-+ 3445 plastic
] 50.5-55 ft. Clay, same as above,
55 returns dusty
1 3440 cL ) ) .
- 55-60 ft. Silty clay, cuttings show — Backfill Cuttings
60 some small gravels and very coarse
Y sand
4 3435
T 60-65 ft. Clay to 63 ft. then hard
b drilling, possible caliche.
65 NOTes,
| 3430 Boring dry. Backfill to 51ft. then

bentonite to 49 ft. for casing set.
See B-3 log for drilling and lithologic
details.
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05-28-1998

@ TES
PETROLEUM

LOG OF WELL MW-4

(Page 1 of 2)

Yates Petroleum Corporation

Penasco Irrigation Project Date, Time Start . 02/06/98, 0800 Drilling Method . Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/06/98, 1345 Drill Equipment : Ingersoll-Rand A-300
Location : SE,SE,SW Sec 15 Drilled By : Atkins Eng. Assoc.
Hole Diameter 1 6-5/8in. Logged By : D.G. Boyer
Well: MW-4
[&] . . .
Depth | Suf. | £ Elev.: 3522.3 )
in | Blev. |2 |® DESCRIPTION Well Constr_uct:on
Feot | 3520 | & | Information
O | D
%1 DRILLING INFORMATION
- 0-5 ft. Clayey silt, brown grading to Grout )
) very light brown at base with Elg}: g%ﬁgfe‘fd : 321/2:5{28
ML | increasing clay. Plant roots. Core Depth Hole BLS 60 feet
: barrel shows brown clay with L Bentonite Seal | Drilling Method : HSA
J caliche, dry, crumbly Drilled by : Atkins Engineering
Logged by :D. G. Boyer
513 CASING, SCREEN & CAP
T Material, joints : PVC, threaded
4 Diameter :2in. 1D
. X i Screen type : Johnson Slotted
- 5-10 ft. Silty clay, light brown, with Screen length 120 ft.
| very fine grained sand and Screen opening : 0.020 slot
occassional coarse grains. Scm. placement  :43-63 ft. BLS
10 4 3510 Bottom Cap :0.3ftPVC
Protector Casing : Above-ground stee!
T cL SEALS & SAND PACK
h Cement seal type  : Type Il Portland
4 Seal placement :0-2f. BLS
. . Annular seal type  : Med. Bentonite chips
. 10-17 ft. Silty clay, light brown, same Seal placement 12-4 . BLS
as above Annular seal type  : Cuttings
15 + 3505 Seal placement - 4 - 37 ft. BLS
| Annular seal type  : Med. Bentonite chips
Seal placement :37-41 1 BLS
- = Sand pack type : 08-16 CSSl silica
; =%°| GC | 17-19 ft. Gravel lens then silty clay Sand placement ;41 - 63 ft. BLS
AVA ) ELEVATIONS
20 T — PVC Pipe Ground elevation  : 3,520 ft. (approx.)
)0 + 3500 } Inner casing, to| : 3,522.3 ft. (approx.
L Backfill cuttings 9. fop (approx.)
- CL | 19-25 ft. Silty Clay, light brown NOTES
y Boring dry on 02/06/98. On 03/02/98 DTW
1 was 64 ft. BLS. This is water in casing cap
which is appoximately 1 ft. into clay zone at
25 4 3495 . base of gravels. Water is likely "sweat" from
% casing condensation plus water which was
T 7/0 put into hole opposite gravel zone to hydrate
4 > bentonite.
<o / o
)
n 09/0
- / GC | 25-33 ft. Gravel, 3/4" - 2" with silty
30 4 3490 [5% clay matrix
. O,
-4 4 4 4
. ny
i 99/Q
33-35ft. Soft at 33 ft. Splitspoon
. CL | sample: Clay, light brown with very
35 1 3485 Ko fine-grained sand. Gravel in tip.
] 5593
3308
. 2009 .
$208] CG | 35-40 ft. Clayey gravel with very
1 8303 fine-grained sand L Bentonite Seal
1 auno 152
40 1 3480 o




05-28-1998

C:\Mtech46\Yates\imon_wel\mw-4.bor

TES LO F WELL MW-4
PETROLEUM G OF W
(Page 2 of 2)
Yates Petroleum Corporation .
Penasco Irrigation Project Date, Time Start : 02/06/98, 0800 Drilling Method : Hollow Stem Auger
4-Dinkus Ranch Date, Time Finish : 02/06/98, 1345 Drill Equipment : Ingersoll-Rand A-300
Location : SE,SE,SW Sec 156 Drilled By : Atkins Eng. Assoc.
Hole Diameter 1 6-5/8 in. Logged By : D.G. Boyer
Well: MW-4
Depth | Surf o] Elev.: 3522.3
. I .
in Elev. | & 8 DESCRIPTION Well COHStI’_UCtIOﬂ
Feet | 3520 |2 |93 Information
O |D
40 4 - - .
o 40-42 ft. Gravel (pea gravel size), (LA Bentonite Seal | DRILLING INFORMATION
’ ? 5’| SW | uniform with some clay B ; Date completed : 02/06/98
i 952 11— PVC Pipe Hole diameter 8 1/4in
7{0» 42-35 1. Soft at 42-42.71. Splitspoon Depth Hole BLS " 60 feet
. 996351 o | Sample: Gravelly clay, very light Drilling Method - HSA
4 0026 brown to chalk color, gravel mixed Drilled by : Atkins Engineering
45 1 3475 a0] sizes, rounded, some cementing Logged by :D. G. Boyer

£0 1 3470 ==

L)
o* .o
24%a
—

between gravels (possible
precurser to caliche?). Very hard

i drilling 43-45 ft.
o5 o|GW )

o 45-50 ft. Gravel, cuttings returmed
°hS mixed size gravels.

50-54 ft. Soft drilling, clay retumns,
splitspoon sample: Clay, light brown,
CL | stiff, plastic, with occassional lime-
stone inclusion and caliche streaks.
Dry but moisture on barrel. (Photo)

I 0 0 Y O

| Sand Pack

— PVC Screen

£5 1 3465 [o00| _ | 54-57 ft. Gravel to 57 feet. Very dry, H:
| > |GW! added 5 gallons water at 57 ft. for B
o cuttings return. -
. get
. 0% 57-63 ft. Veery hard drilling to 63 feet. H:
€0 4 3460 [oo80 Possible clayey gravel or caliche E :
. 508 -
] 538 H:
57 “H-
7 e - -
] ‘H=— PVC Cap
€5 | 3455 63-69 ft. soft at 63 ft. Clay retums
1 63-69 ft.
1 cL _ Backfill cuttings
- 69-71 ft. Splitspoon sample: Clay,
@0 1 brown, dry, crumbly, plastic, low silt.
70 - 3450 (Photo taken)
4
4 Notes:
j Boring dry. See B-4 log for drilling
and lithologic details.
75 1 3445
80 + 3440

CASING, SCREEN & CAP

: PVC, threaded
:2in. 1D

Material, joints
Diameter

Screen type . Johnson Slotted
Screen length : :

Screen opening : 0.020 slot

Scm. placement :43-63 ft. BLS
Bottom Cap :0.3ffPVC
Protector Casing : Above-ground steel
SEALS & SAND PACK '

Cement seal type  : Type |l Portland

Seal placement :0-2ft BLS

Annular seal type  : Med. Bentonite chips
Seal placement :2-41 BLS

Annular seal type  : Cuttings

Seal placement 14 -37 1. BLS
Annular seal type  : Med. Bentonite chips
Seal placement :37-411t BLS

Sand pack type : 08-16 CSSl silica
Sand placement :41-63f. BLS
ELEVATIONS

Ground elevation  : 3,520 fi. (approx.)
inner casing, top  : 3,522.3 ft. (approx.)

NOTES

Boring dry on 02/06/98. On 03/02/98 DTW
was 64 ft. BLS. This is water in casing cap
which is appoximately 1 ft. into clay zone at
base of gravels. Water is likely "sweat" from
casing condensation plus water which was
put into hole opposite gravel zone to hydrate
bentonite.
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05-28-1998

@ TES
PETROLEUM

LOG OF WELL MW-5

(Page 1 of 1)

Yates Petroleum Corporation
Penasco lrrigation Project
4-Dinkus Ranch

Date, Time Start
Date, Time Finish

: 02/06/98, 1415
: 02/06/98, 1930

Drilling Method
Drili Equipment

: Hollow Stem Auger
: Ingersoll-Rand A-300

Location : NW,SW,NE Sec 16 Drilled By : Atkins Eng. Assoc.
Hole Diameter : 6-5/8 in. Logged By : D.G. Boyer
Well: MW-5
Depth | Surf CT): Elev.: 3557.65 .
in | Blev. {2 | @ DESCRIPTION Well Constryctlon
Feet | 3555 | & | & Information
O | D M
0 - L
] [ - 3- Grout DRILLING INFORMATION
i 0-5 ft. Top soil, silty clay, dark brown oly . Date completed  : 02/06/98
;] grading to light brown at base. — Bentonite Seal | figie diameter :81/4in.
5 + 3550 (Photo taken) Depth Hole BLS : 69 feet
b cL 3ri::indgg\llethod : KiA E
] 5-10 ft. Silty clay, light brown, n rilled by : Atkins Engineering
] Silty ciay, light bro clea Logged by :D. G. Boyer
10 4 3545 . i CASING, SCREEN & CAP
] 10-43 f. Silty clay, light brown Material, joints  : PVC, threaded
- - - Diameter :2in.ID
- 0 9/0 Gravel 13-14 ft. grading to clayey Screen type : Johnson Slotted
15 4+ 3540 7% gravel at 15 ft. Screen length 110 ft.
) /54 | 15-20 ft. Gravel with sitty clay, L Backfill cuttings | Sorcmioboment | A1 TR BLS
] “Aace limestone gravels to 3 in., rounded Bottom Cap :0.3ftPVC
20 4 3535 |27 Protector Casing  : Above-ground steel
] 70/0 20-25 ft. Gravel, same as above, — PVC Pipe SEALS & SAND PACK
- 970 mixed sizes Cement seal type  : Type li Portland
e ] 454 Seal placement  :0-2ft.BLS
25 4 3530 =5 énn:;lar sealtype : Med. Bentonite chips
1 oa o . . eal placement 12-41t.BLS
1 o 25-30 ft. Gravel, mixed sizes, clean Annular seal type - Cuttings
] AR Seal placement :4-39ft BLS
4043525 [oc o Annular seal type  : Med. Bentonite chips
i e Seal placement :39-425ft BLS
- °r 30-35 ft. Gravel (Photo taken) Sand pack type ~ : 08-16 CSS! silica
E o o Sand placement 1457 -57 ft. BLS
251 3520 [,.% ELEVATIONS
] g '°a Ground elevation  : 3,555 ft. (approx.)
g o 35-40 ft. Gravel, same as above, Inner casing, top - 3,557.65 . (approx.)
] e o more pea gravel, very few fines
40 - 3515 °‘°.°° GwW L Bentonite Seal
. 0a o 40-45 ft. Gravel, same as above, NOTES
] s o very clean ; Boring dry on 02/06/98. On 03/02/98 DTW
45 4 3510 o é — Gravel Fil was 57 ft. BLS. This is water in casing cap
_ 0a o i) which is appoximately 0.5 ft. into clay zone
- S 45-50 ft. Gravel, pea gravel H: at base of gravels. Water is likely "sweat"
- o at47.5 ft. H- from casing ?‘ondensation plus water which
vn ] 9o o ™ was put into hole opposite gravel zone to
50 T 3505 . i/~ Sand Pack hydrgte bentonite. proste
4 o 50-55 ft. Gravel, softer drilling, pea ——PVC Screen
. A gravel at 53 ft.
55 4 3500 |°°7° 55-57 ft. Gravel, pea gravel,
8 05 o increasing clay 1
] - = PVC Ca
. 57-59 ft. Splitspoon. Clay, brown, L Bentonitg Seal
60 1 3495 plastic, slightly moist
™ (Photo taken)
] CL | 59-67 ft. Clay, brown, plastic, slightly Baciil Gutt
65 1 3400 moist — Ba uttings
] 67.5-69.5 ft. Splitspoon. Clay,
] brown, same as above
70 + 3485 Notes:
] Boring dry. Backfil to 59 ft. then
: bentonite to 57 ft. See B-5 log for
75 1 3480 drilling and lithologic details.
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) '. Fo-;"mjw. l-OG F""ED STATE ENGLN'EE!"'XCE /-‘
WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, -and submitted to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and

accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

Section 1 [T TCL BN
(A) Owner of well E. R. Pov "'"'tl
Street and Number__ Rt 1 10 G2

. K - . B
city _ Ariteala Statel 0V _Tex
. : IA* Lo6e . <
Well was Wed under Permit No. "= and is located in the
% % SW 1 of SectionlQ Twp.18 8. _Rge. 25 B
(B) Drilling Contractor.— =~ Gray License No..E'PZ.JL?__-._
Street and Number 1007 Yo. )
City Artesia , State llaw Mex,
Drilling was commenced... U1y __17 ' 19.99
P12 o AVig e 9 59
Drilling was completed 19
(Plat of 640 acres)
3 300 Tt
Elevation at top of casing in feet above sea level ... e W Total depth of well - '8
State whether well is shallow or artesia i epth to water upon completiom%f_ _____ —
Section 2 PRINCIPAL WATER-BEARING STRATA
No. |. Depth in Feet Thickness in Description of Water-Bearing Formatis
_ From To Feet 1 . A
1 275 205 20 Sand (c}i,,k,{ @W /7‘"
2 M ¥ I
3 b
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. 1t. in Top Bottom Feet Type Shoe From To
W4 ' 1G [} PR o 3k collor
& QU ooy 300 |79 aonao A% 300
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Methods Used
Section 5 PLUGGING RECORD
Name of Plugging Contractor License No
Street and Number : s, City State
Tons of Clay used......._._..__._Tons of Roughage used Type of roughage. . ____
Plugging method used 4 Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
P N Depth of Plug
.................. ﬁmﬁ%%mpewisor No. From To No. of Sacks Used
PRI

ron vorpppm BN | [—
Date Received .RE_.L.HA_QZQIW_.BSEL% AL

File NoZ3. # —Md é % Usef@ﬂ( . Location No. /5/;2_51 / 43/0




g pm e = 4w wee s

et L R T . ’
Section§ ‘ LOG oF,wzu,,.v e e T
Fri):\pth in Fe;to Ti}:lic;:;ss Color Type of Material Encountered
[§ (; T Leby
g BRI R 9 .8oll
B2 1357 131 Gravel & Boulders
130 150 | 1% Clay ' ‘
TIn0 180 30 Travel & Doultrers _
1o 300|720 “Band & Gravel Tlue clay nixe(‘F
200 . 272 72 Blue Clay -
272 275. | 3 " Red Clay
279 295 | 20 Sand
299 300 5 ‘Anhydrite
4 U Ay Sfod
WU AV ]

The undersigned hereby certifies that, to. the best of his knowledge.and belief, the foregomg is a true and cor-

rect record of the akove described well.

T Ly

e e ey + e e s . . ——




. @ | o

J o U

v
&)
(This form is to be executied in iriplicate)

WELL RECORD

Date of Receipt ‘ : _ Permit Nol?f“3’$?

Name of permites, 0‘0‘1“. ¥Mellen

4] e

Ltaog BLEL oy e |

/

/

[

f/?/o«.?/s? | ' - /g,,-es,-/s.//&

Stréet or P, O. ... Artesis : Clty and state OV Mexioo
1.~ Well location and description: The .................. well is located In ....., Y Ye,
. (shallow or artesian) ‘\d N ’
. [ .
. N c y
........................ % of Bectlon ...........cee..co..., ‘ToWwnship Range H mmuon of top of
casing above sea level, ...........cccovinnns feet; diameter of hole; 6* ........... inches; eou;l depth,
depth to water upon completion, 20, .. feet; drilling was commenced Dec,
and completed ... TBRe.........oocroerncs s 19..34; name of drilling contractor We. Ae Melson
R, .2, .Box 379 ; Address, .. RoSWell ; Driller's Licenss No. AT
3. Principal Water-bearing Strata: '
l_‘hlzzmhrmh ; Thieknees . D of Wat y
No. 1 ' . - .
< 245 250 - 5 . gray shale
No. 3 . " : ;
. 1
JNo.s ‘ ( !
No. 4
No. 8 )
- '
! {
3. Casing Retord:
P
Dismeter ' Pounds Thresds Depth of Dasing or Liner Foot of o Perforation ‘\
in inehes { por 1t por Fnl Top : Betiom Oasing - Type of Shee From } ?‘o .
b o ‘ . . . .. . . r N
Y A+ 18 TR - ] 35.... .5 5noh ”.. e osenns 0. .. 250\
i : A . . ' : B
| ‘ ! . ' L e .o : r“.“\' ’
3
P i
g -
- [N . Y R
i . R ! B 1 ! .
4. 1f above construction replaces old well to be abandoned, give location: Ya. %' Y%
TR H S ’ .
_, of Bectlon .......... ..oy “Township ok Range.. . ; name and address of plugging contractor, |
. . | l : ’ . 3
p T T = :
¥ bl }
[ P B | AR ' : . ;
. date of pligging ............ o 19........; describe how well Was PIUBRE: .....o...pcerrerresrrecereie
TR EY ’ TN : Vit ey
5, i
s C !' ‘.l””.." ' 0 : ' 4y g R
o)
. : s f . . L .
- Co ! b R NI S P B
: j




_ 8. Log of Well:
'

T Depih tn Post . ¢ ‘Thiskuess Dessripiisn of Permation
Frem Te ' in foet
0 50 | 50 gravel and vhite olay
50 10 60 red bed
110 150 40 gray olay
B . S [ . } o H .
150 240 90 Red bed .
240 270 30 yellow sand and sand rook
[ N LR : : o . PETRISA [N G -t
L A Y X T B A L N T AT T SLIE AT VLAY I 11 VR IR P ] . y
R PR I e I A N o,
R TII Wt e [T EY e g C gl URIE ST I LRk ’
TR R [ B LITA AN e g [RERAE'T . T teng .
v l'.‘i-.'l.'n.( (LR I '
. —_ e
TR !
Loy i .
! A\ B
(SR} : Lo
R i - - - S
— ; )
o i 1
|- - ) . 3
i 1] T [N
X 'L)’
. l],
T Ry Bt IS ! l 0
L . i
[ S I P AT [} IR CUORAIHL R U s e '
LA AR AT TR B S N T R LR TP S L IR TE SYR WA R R AR A < e

The undersigned hereby certifies that to the hest of his knowledge. and pellel the foregoing is & true lnd'

eorrect ncord of the above described well.

R T X AL TS AT T B
.t : N KR RE T R
"";““ Instructions
1 EEY A IR I T EP LT [\ |H. ’ DAR

‘This form nhall be executed, preferably typewrmen. in trlpllcaua and filed with the Btate Enelneer'l Offce tt

Roswell; New Mexico, within 10 days after drilling has been completed, Data on water-bearing strata and on all
formtl_o:_u encountered should be as complete and accurate as possible,

IR R T A

S LECOGAD

I I S B O P R A IR 110 I AL XTI 4

s mmeimmiden b . L QSR W= T -

)

i .




LUG FiLED—

Form WEK-23 | STATE ENGINEER O

WELL RECO

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and

accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

Section 1 ¢ - 7 i . 77
(A) Owner of well.*.jﬁ/-{‘gd!:éi;!in.@;lt—_—’gzl—/ r‘?ét—u’- ¢/f"‘_E'/2/(—O .
Street and Number /3@4, b b0

City /,“'1;41 PRRSRTE A ap” 5 State 2 221
Well was drilled under Permit No /<' A-Y35 < and is located in the
_2&41;’_.%._.21.4(..4%.._. -y Ya of Section__-:r:):..{..._!.l‘wp._Z.X..A.__Rge..g....ﬁ_._.: .

T 7
(B) Drilling Contractor/é A 79L¢é:// License No.J¢/
Street and Numbgr.. 3 (‘ é‘ ¢ (','é(,(zzxzn,g,

City LAl 852 kit A State 272« 77)
Drilling was commenced.._... &f’—/b4 2 1940
Drilling was completed " 1.3 19 é’o
(Plat of 640 acres)
het 4
Elevation at top of casing in feet above sea level Total depth of well 2 ’~V /
State whether well is shallow or artesian_'/,zs‘é.’.'_ﬁ? S Depth to water upon completion 222 7
Section 2 PRINCIPAL WATER-BEARING STRATA .
No. M Thickness in Description of Water-Bearing Formation
From To Feet
] - / /
! AL Ee 24 ,/ L’-c&/‘ j};""):u ;l )76' é 3?/
2 A
3
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. ft. in Top Bottom Feet Type Shoe From To
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Methods Used
i
Section 5 PLUGGING RECORD
Name of Plugging Contractor. License No
Street and Number. City. State
Tons of Clay used......._... ... Tons of Roughage used. > . Type of roughage
Plugging method used Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
Depth of Plug
Basin Supervisor No. From To No. of Sacks Used
e it
FOR USE OF STA E&G}N\E’m‘:l}'{‘\bNLY
p 1oyt 531
T
Date Received '1;‘ i i e !
26 W gg i 1%l

File N@/‘%lﬂ Use%é,ﬂﬂ@nLocation Nojfjéj 2_//[& I




LOG OF WELL

Section 6
Depth in .

From To

Thickness
in Feet

Color

Type of Material Encountered

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoi

rect record of the above described well

RA- 4344

is a true and cor-

i /(/ ) 7/7 /

Well Drifler




. Form WR-23 ", Ty -STATE ENGINEER O N

WELL RECO

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sections, except Section §, shall be answered as completely and

accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

Section 1 . 7
(A) Owner of welb&lia i Mﬁ:_
Street and N}lmber - L é0

~

City A L2 — State 2+ 722 ,
Well was drilled under Permit Notfgz".% ;.._..-an is located in the

2 B UM Yao Sectgné:/.... Twp. LB D _Rge. 2 5E

(B) Drilling Contractor L 224 A4~ License No./é../.ﬂ_r__%?]
Street u}\Nt?_\_ber_J.Q_ﬁ 2% ’c/;('//-‘m-g_
city _Lhlize State _ 2o .
Drilling was commenced_.}ﬁvu 2/ 19__“
Drilling was completed Al [ 194/
(Plat of 640 acres)
. 2457
Elevation at top of casing in feet above sea level Total depth of well - 3
: : 55
State whether well is shallow or artesian., -z /é Depth to water upon completlon._z_d_ﬁ.i_
Section 2 ' PRINCIPAL WATER-BEARING STRATA
No. ._!_:;‘L“'_IEL_::_ Thlc;ne::s in Description of Water-Bearing Formation
! 30 | 24p| /0 otend of Piaoiod
2
3
4
5
Section 3 RECORD OFf CASING
Dia Pounds Threads Depth ’ Perforations
in. . in Top | Bottom | Too ) Type Shoe From To
;” -’-/47 L2210 ;'707’ ,_‘1‘4,/7/
Section 4 RECORb OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons . No. Sacks of
From To Hole in in. Clay Cement Methods Used
1
Section 5 , ' PLUGGING RECORD
Name of Plugging Contractor. License No.
Street and Number City State.
Tons of Clay used.....____ . .__Tons of Roughage used Type of roughage.
Plugging method used Date Plugged 19
Plugging approved by: Cement Plugs were placed ag follows:
Depth of Plug
Basin Supervisor No. To No. of Sacks Used
FOR USE OF s'i‘A"fﬁ ' (}}:W%MY
L Lol

Date Received 201340 ST 1115 48
' €2:8 WY 9) 634 13§

File No '0 A, qs(ﬂS/ Use;ﬁ_&‘ﬂ!..q%caﬂon No. 18:25 21 |10
. i ,




Section § LOG OF WELL ' RA-43LE
h’:‘:‘"ﬁ Thickness Color ‘ Type of Material Encountered
0 | /o | so LDl
0 12p | Jp Otdeie £
20 150 | 20 Y e ol
70 | 720 | 2.0 Ay
70 |05 | 15 e O
5 /457 ‘g0 J00a . +
/j’,%f 230 U5 c/@rkaﬂ./—?—ofrga
230 \2gp |\ 20 /g e
240 |265| 25 DLz ccn K

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

rect record of the above described well

Well Driller )

. B e e = . - e
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EMT CF DISLARANTS
LCTION CF TiHE Ci

APFRCYAL OR R

i
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L
«
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CLARATION 15
Y

HCE FOR HLING DOES NOT CGNs

A Tt

']
U

LAV,

oie]

N2
ACCEPTA

. . Revised December 1975

" IMPORTANT — READ INSTRUCTIONS ON BACK BEFORE FILLING OUT THIS FORM.

Declaration of Owner of Underground Water Right

ROSWELL/ARTESIA
BASIN NAME
Declaration No. RA-8141 DPate reccived December 9, 1992 :9 "l,);, -
3 P "(\“(
STATEMENT (o}. e
1. Name of Declarant Yates Petroleum Corp \/‘o
Mailing Address 105 South 4th Street, Artesia, NM 88210 v P
Coun(y of - EddY . State of New MexiCO /,
2. ‘Source of water supply shallow water aquifer
(artesian or shallow water aquifer)
3. Describe well location under one of the following subheadings: R
2 _NW v__ NW v _NW _ viofSec 22 Twp. 18 8 Ree. _25 E  NMPM.in
Eddy County. (East well) - -
b. Tract No. hud of Map No. of the
c X= i feet, Y = feet, N. M. Coordi System Zone
in the e Grant,
On land owned by __— ) -
+
4. Description of well: date drilled 1920 -~ driller____UDKNOWN_ depth 300 feet.
outside diameter of casing 7 inches; original capaciqwﬂ;al. per min.; present capacity x 2
gal. per min.; pumping liftUNK _ feet; static water level _11nk_ feet (above) (below) land surface;
maxe and type of pump__nONE_at this time
make, type, horsepower, etc., of power plant (‘Lr: :
—\
Fractitional or percentage interest claimed in well 100% ol
[$h
S. Quantity of water approptiated and beneficially used 1 3 v
. . (acre feet per acte) (acre feet per annun‘) ]
for livestock & domestic . purposes.
- n/a . . o S
6. Acreage actually irrigated acres, located and described as follows (describe only lands actually |nxf£ted): L
. S
Acres - w0
Subdivision Sec. Twe. Range  lrrigated ' Owner (F-T TR
n/a,,
[T
Rl
R V=
—en—ou
o —=
—_— L
@ wy
———
19g] O N
LA™ R oy T w
w éNoh: location of well and acreage actually irrigoted must be shown on plat on reverse side.) Pre) < -~
[==) o
Wt W . 1 1 1921+ LN =4
7. Whier wads-fizZ: applied to beneficial use = and since they nnf% m
) f_‘ < month day year M Sm
hﬁ"neru;sé‘g fully and continuously on all of the above described lands or for the above described purposes chpl'— [~
* (a2
as follows: n/a 0 ..
[N
- =
3 - :;
w 0 -
2.
% ©39
8. Additional statements or explanations, n/a m
Yates Petroleum Corporation bought ranch jn 1985
! g o
1 : ' being first duly sworn upon my dach, .
depose and say that the above is a full and complete statement preparcd in accordance with the instructions on the re-
verse side of this form and submitted in cvidence of owncrship of a valid underground water right, thae I have carefully
read each and all of the items contained therein and that the same are true to the best of my knowledge and belief.
Yate§ Petroleum Corp. declarant.
- . L ‘/4’/7 ’
aw
Cubsc.ibed and sworn 1o before me this lst day of December A.D. l9-—9-2——

o rd -
My commission expires 3/9:/96 W 4/ ﬂée& Notary Public




Locate well and areas actually irrigated as accurately as possible on following plat:

Section (s) —-——zi—-__. Township 18 s Range 25 E

NMPM
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INSTRUCTIONS

Declaration shall be executed (preferably typewritten) in triplicate end must he sccompanied by a '$1.00 filing
fee. Each of triplicate copies must be properly eigned and attested.

A separate declaration must be filed for each well in nse.

All blanks shall be filled out fully. Required information which cannot be sworn to by declarant shall be
supplied by affidavit of person or persons familiar with the facts and shall be submitted herewith.

Secs. 1-3. Complete all blanks.

Sec. 4. Fill out all blanks applicable as fully as possible.

8ec. 5. Irrigation use shall be atated in acre feet of water per acre per year applied on che land, If
used for domestic, municipal. or other purposes, stats totsl quantity in acre feet used annually.

Sec. 8. Describe only the acreage actually irrd d. When y to clearly define Iirrigated lcuuu.
describe to nearest 2% acre subdiviaion. It located on unsurveyed lands. describe by legal supdivision “as pro-

Jected” from the nearest government survey corners, or describe by metes and bounds and tie survey to some
permapent, easily-located natural object.

Sec. 7. Explain and give dates as nearly as possible of any years when all or part of acresge claimed was
not irrigated.

' séc. 8. It well frrigates or supplies supplemental water to any other land than that described :bou'. or it

land is also irrigated from any other source, explain under this section. Give any-other data necessary to fully
describe water right.

It additional space is necessary, use a separate sheet or sheets and attach securely hereto.

R__ﬁ ~8/%)

o gt = e s e aeeT




Form wn-zi. ‘ state ENGINEER onr:‘
WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and

accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

Section 1
(A) Owner of well__Geo. ¥, Chrisholm
Street and Number
City : Actesia, ________ State New Mexico
| Well was drilled under Permit No. and is located in the
Yo NW__ Y. ME__ Y% of Section._R3___Twp.__18__Rge. 1
(B) Drilling Contractor. License No.
Street and Number
City . State
Drilling was commenced January. 1, 19..04 .
Drilling was completed June 10 04
(Plat of 640 acres)’
Elevation at top of casing in feet above sea level Total depth of well gan £,
State whether well is shallow or artesian Depth to water upon completion ____________
Section 2 - PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness in _
No. —From— T — Feet Description of Water-Bearing Formation
1
2
3
4
5
Section 3 ' RECORD OF CASING
Dia Pounds Threads Depth T Perforations
in, ft. in Top Bottom Feet : Shoe From To
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole In in. Clay Cement Methods Used
)
Section § PLUGGING RECORD
Name of Plugging Contractor ; License No.
Street and Number. : i Ol State.
Tons of Clay used.........____Tons of Roughage used Type of roughage
Plugging method used Date Plugged 10
Plugging approved by: Cement Plugs were placed as follows:
Depth of Plug
Basin Bupervisor NolFeom | Mo —| N of Secks Used
FOR USE OF STATE ENGINEER ONLY
Date Received
File No Use Location No._.___ 18.28.23.210__
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éection 8

LOG OF WELL

—-——“2” ,;o Thickness Color - Type of Material Encountered

0 ] Soi)

a 13 Boulders and gravel

13 53 Yellow clay and gravel

83 _183 Red clay

153 157 Quickaand

137 177 Red sand and sandstone

177 227 Soft yellowish sand stone

227 287 Hard limestone

267 450 Red sandy clay slternating with soft red
sandstone, which gtves place to porous lime-
stone in the lover Ralf of the meries first flov

430 500 S8oft red sandstone

800 325% Porous limestone

525 333 Soft, red sandstone

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a frue and cor-
rect record of the above described well.

1@ 5. 23,20

e

Well Driller




- e =

trov-rvern e
! “ T E. H S-F.n .
Form WR-23 STATE ENGINEER OFI‘

WELL RECORD

INSTRUCTIONS: This form should be executed in friplicate, preferably typewritten, and - submitted to the
nzarest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
arcurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

Section 1
(A) Owner of well___Dayid Tasken
K3 & ¥ B .
Street and Number £93 1at Rational Bank Bldg
City tidland, State Texas 79701
Well was drilled under Permit No... [t4=5020 and is located in the
e b han ar o eTAN
Sy NE o 3T wof Section.. 24 Twp... 208 Rge 25e, Tady
1 [
(B) Drilling Contractor Floyd M. Osbourn License NOHD-:K’O _____
Street and Number 161). Uarmosa Ur, T
A oW I, COe
City ... Arteosia, State tew ke
Drilling was commenced Doc 9, 19 ___’:g __
Drilling was completed Dec 13 19, v
(Plat of 640 acres) gt 6 : 7
' e 5 oes
Elevation at top of casing in feet above sea level . AVfJ Total depth of well 20 ft.
State whether well is shallow or artesian Fhallow Depth to water upon mmplptinnl»"ﬂ:" fte
R
Section 2 PRINCIPAL WATER-BEARING STRATA 3 2’ ’U
No. Depth in Feet Thickness in Description of Water-Bearing Formation
From To Feet
1 155 203 e fraval
2
3
4
5
Section 3 : RECORD OF CASING
Dia | Pounds Threads Depth Perforations
in. tt. in | Top | Botem | o Type Shoe From To
7" OD. 26 8 R. 0 205. 205 None 1A 204
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Methods Used
)
Section 5 f PLUGGING RECORD
Name of Plugging Contractor i License No
Street ar_1d Number St EESNERIE o 1, AU State r
Tons of Clay used ... ... Tons of Roughage used Type of roughage
Plugging method used : Date Plugged 19
Plugging approved by: , : Cement Plugs were placed as follows:
. et N Depth of Plug
" Basin Supervisor *| From | o | o of Sacks Used
FOR USE OF STATE ENGINEER ONLY
R I S
Date Received ,.1- NP b
RGN .
File No._ /7~ S&la . Use_coceld? Location No./8'= S22y 9234 |




LOG OF WELL

Section 6
Depth in Feet Thickn -
hompth To in Feet Color Type of Material Encountered
6 6 Bl AYA (28] q“.‘ ’
.10 L Whits Oy
. Pae T 1
10 45 35 Blue— Jravel
45 [£) /¢ tatllow Sand
65 155 65 Hue Gravel :
155 708 % ~Btue———{——Grevel=liatar
viy 3 Rad Clay.
203 ..... N ™
TD. O fte

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above descrlbed well

RA

- 562D

AV .

" Well Driller -

Caa Smatas e MAR A e




Appendix C




Yates Petroleum Corpgtion

I&lasco Irrigation Report

-

/

APPENDIX C

PHOTOGRAPHIC LOG

Penasco Report App.doc

05/18/98




Yates Petroleum Corpation Pgasco Irrigation Report

- — - -

Photograph 2. Boring B-1 (MW-1), 58 - 59 feet (02-02-98).

Penasco Photolog.doc 1 05/18/98




_Y_atee_‘. _Petroleum Corp&ion P®asco Irrigation Report

Photograph 3. Boring B-1 (MW-1), 113 - 115 feet (02-03-98).

Photograph 4. Boring B-1 (MW-1), 143 -145 feet (02-03-98)

(g

Penasco Photolog.doc

05/18/98




Yates Petroleum Corp@tion lgasco Irrigation Report

Photograph 6. Boring B-3 (MW-3), 0 - 3 feet (02-05-98).

L

*enasco Photolog. dod 05/18/98




Yates Petroleum Corp&tion

I!oasco Irrigation Report

Photograph 7.

Boring B-4 (MW-4), 51 - 53 feet (02-06-98).

Photograph 8.

Boring B-4 (MW-4), 69 - 71 feet (02-06-98)

4 05/18/98




Yates Petroleum ngpation Fgasco Irrigation Report

Photograph 10. Boring B-5 (MW-5), 30 - 35 feet (02-06-98)

Penasco Photolog.doc | 05/18/98




Yates Petroleum Corp&tion l&asco Irrigation Report

Photograph 11. Boring B-5 (MW-5), 57 - 59 feet (02-06-98).

Penasco Photolog.doc 6 05/18/98
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Yates Petroleum Corporation l&asco Irrigation Report

APPENDIX D

WATER QUALITY ANALYSES

Penasco Report App.doc 05/18/98
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" EnviroNmveENTAL

LAB oF Q}\ , INC.

"Don’t Treat Your Soil Like Dirt!"

Fleceiving Date: 02/13/98
Sample Type: WATER
Project : 4 - DINKUS RANCH
Project Location: ARTESIA, NEW MEXICO

F

YATES PETROLEUM
ATTN: MR. DAVID BOYER
105 S. FOURTH

ARTESIA, NEW MEXICO 88210
FAX: 505-281-1335

Analysis Date: 02/18/38
Sampling Date:02/08/98,02/09/98
Sample Condition: Intact/HCI

Specific
NO3-N TDS pH Conductance Ci S04 CO3 HCO3

ELT# Field Code mg/ll *mg/lL mg/lL su uS/em mg/l. mgllL. mg/lL mg/l
13669 SECTION 9 WINDMILL 151 <10 2610 630 2540 18 1,700 0 134
13670 SECTION 11 WINDMILL 100 20 746 671 1,009 20 380 0 220
13671 SECTION 22 WINDMILL 115 55 2337 680 2410 23 1550 0 220
13672 Mw#1 135 <10 746 733 1,022 31 440 0 159
13673 RANCH HEADQUARTERS 082 <10 714 723 990 18 410 0 207
QUALITY CONTROL 095 950 ** 700 1370 4998 55 =
TRUE VALUE 100 1000 * 700 1413 5,000 50 b b
% PRECISION 95 95 * 101 97 100 1o - -

METHODS: EPA 340.1,352.1,160.1,150.1,120.1,325.3,375.4,310.1.

*NOTE: samples received past holding time.

M /\L"\ | 2-25-95

Mlohael R. Fowler

12600 West 1-20 East « Odessa, Texas 79765 (915) 563-1800 » Fax (915) 563-1713
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EnvironmeniL
LAaB oF VF\:) , INC.

"Don't Treat Your Soil Like Dirt!"

YATES PETROLEUM
ATTN: MR. DAVID BOYER
105 S. FOURTH
ARTESIA, NEW MEXICO 88210
FAX; 505-281-1335

Receiving Date: 02/13/98

Sample Type: WATER

Project : 4 - DINKUS RANCH _
Project Location: ARTESIA, NEW MEXICO

Analysis Date: 02/22/98
Sampling Date:02/08/98.02/09/98
Sample Condition: IntactyHCI

: Total.
ELT# Field Code Hg
13569 SECTION 9 WINDMILL <0.001
13570 SECTION 11 WINDMILL <0.001
13671 SECTION 22 WINDMILL <0.001
136572 _ MW #1 o <0.001
13673 RANCH HEADQUARTERS <0.001
Minimum Detection Limit {MDL) 0.001
% 1A 100
% EA 108
METHODS: EPA SW 846-3005, 7470
/%MZ L 2-2395
Michael R. Fowler Date ‘

12600 West |-20 East « Odessa, Texas 79765 ¢ (315) 563-1800 » Fax (915) 563-1713
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- EnvironmENAL - @
LAB oF 41\";) , INC.

"Don't Treat Your Soil Like Dirt!"

YATES PETROLEUM -

ATTN: MR. DAVID BOYER

105 S. FOURTH

ARTESIA, NEW MEXICO 88210

FAX: §05-281-1335

Receiving Date: 02/13/98

Sample Type: WATER

Project : 4 - DINKUS RANCH

Project Location: ARTESIA, NEW MEXICO

Analysis Date: 02/18/98
Sampling Date:02/08/98,02/09/98
Sample Condition: Intact/HCI

4- ’ -

DISSOLVED METALS (ppm)

ELT# Field Code U B Mo A Co Sr
13669 SECTION 9 WINDMILL <020 <010 <0.10 024 <0.10 6.9
13670 SECTION 11 WINDMILL <020 <0.10 <010 0.19 <0.10 19
13671 SECTION 22 WINDMILL <020 <010 <0.10 025 <0.10 47
13672 MW # 1 <020 <0.10 <010 022 <0.10 17
13673 RANCH HEADQUARTERS <0.20 <0.10 <0.10 0.21 <0.10 19

Reporting Limit 020 010 010 020 0.10 0.10

% IA 88 100 100 110 ) 99

% EA 83 105 105 95 105 100

METHODS: EPA 200.7

W/) A 2-25-98

Michael R. Fowler Date

12600 West [-20 East » Odessa, Texas 79765 » (915) 563-1800 « Fax (915) 563-1713
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EnvironvenAL

LAB OF 417 , INC.

"Don't Treat Your Soil Like Dirtl"

YATES PETROLEUM

ATTN: MR. DAVID BOYER

105 S. FOURTH

ARTESIA, NEW MEXICO 88210

FAX; 505-281-1335

Receiving Date: 02/13/98

Sample Type: WATER

Project : 4 - DINKUS RANCH

Project Location: ARTESIA, NEW MEXICO

Analysis Date: see below |
Sampling Date:02/08/98,02/09/98
Sample Condition: Intact/HCI

DISSOLVED METALS (ppm)
ELT# Field Code Ay _As  Ba cd Cr Cu  Pb Se
13569 SECTION 8 WINDMILL <001 0003 <010 0021 <003 006 016 <0002
13670 SECTION 11 WINDMILL <001 <0002 <010 0015 <003 003 <010 <0.002
13671 SECTION 22 WINDMILL 001 <0.002 <010 0023 003 004 011 <0002
13672 MW # 1 002 <0.002 <010 0017 <003 002 <010 <0.002
13673  RANCHHEADQUARTERS <001 <0.002 <010 0019 <003 002 <010 <0.002
Reporting Limit 001 0002 010 0005 003 001 010  0.002
%A 103 96 103 98 104 11 103 99
% EA - 110 104 94 @ 84 ) 85 117
Analysis Date 2/19/98 2/20/98 2/19/38 2/19/38 2/19/38 2/19/98 2/19/8 2/20/98

METHODS: EPA SW 846-3005, 7760, 7062, 7080, 7130, 7190, 7210, 7420, 7742

PRy v

Michael R, Fowler

i2600 West I-20 East  Odessa, Texas 79765 » (915) 563-1800 ¢ Fax (915) 563-1713

-235-79

Date
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" EnviRoNMENTAL e

LAB OF {7& , INc.

"Don't Treat Your Soil Like Dirt!"

YATES PETROLEUM

ATTN: MR. DAVID BOYER

105 S. FOURTH

ARTESIA, NEW MEXICO 88210
FAX: 505-281-1335

Receiving Date: 02/13/98 ' Analysis Date: see below

Sample Type: WATER Sampling Date:02/08/98.02/09/98
Project : 4 - DINKUS RANCH Sample Condition: Intact/HCI

Project Location: ARTESIA, NEW MEXICO

DISSOLVED METALS (ppm)
ELT# Field Code Ca Fe K Mg Mn Na Ni Zn
13669 SECTION 9 WINDMILL 676 144 228 51 0.05 170 <004 0419
13670 SECTION 11 WINDMILL 211 121 212 36 <001 25 <004 0282
13671 SECTION 22 WINDMILL 656 099 175 31 0.02 25 <004 0134
13672 MW # 1 147 005 544 43 0.06 27 <004 0012
13673 RANCH HEADQUARTERS 144 012 180 35 0.02 25 <004 0019
Reporting Limit 001 003 001 0005 001 010 004 0005
%IA _ 104 1001 102 98 100 98 100 96
% EA . 81 92 o 83 " 98 96
Analysis Date 2/19/38 2/19/98 2/19/98 2/19/98 2/19/38 2/19/98 2/19/98 2/19/98

METHODS: EPA SW 846-3005, 7140,7380,7610,7450,7460.7770,7520,7950.

y/ 2 2./\__/ . 2-235%

Michae! R. Fowler Date

12600 West [-20 East « Odessa, Texas 79765 « (915) 563-1800 « Fax (915) 563-1713
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EnvironmenaL |
LaB OoF @ , INC.

"Don’t Treat Your Seil Like Dirt!"

YATES PETROLEUM

ATTN: MR JOHN BROWN

105 8. FOURTH

ARTESIA. NEW MEXICO 88210
FAX: 505-281-1335

Sample Type: WATER Receiving Date: 3/5/98
Project : NONE GIVEN Sample Condition: intact
Project Location: MIMOSA #1 SWD Sampling Date:3/04/98
Specilic
F NO3-N 108 pH Conductance O §04 CO3 HCO3
ELT# Field Code mgll "mo/l. mgA su.  uSicm mglL mg/l. mgl mg/l
13872 WATER 13 38 8206 725 11690 3191 1200 0 830
QUALITY CONTROL 1.0 92 * 701 1366 4998 55 b .
TRUE VALUE 10 100 * 700 1413 5000 50 . e
% PRECISION 100 - 7 bl 100 97 100 110 b b
Analysis Date Ni1/98 JePS YHeB NS08 Y5 Y1108 U598 YN 5N

METHODS: EPA 840.1,352.1,160.1,150.1,120.1.325.3.375 4 310.1.

n Jﬂé/\ 32498

Michaol R. Fowler

12600 West 1-20 East ¢ Odessa, Texas 79765  (915) 563-1800 ¢ Fax (915) 563-1713

APR-E9-1998 14:18 92% P.84



- EnvironmentaL

Sample Type: WATER
Project : MIMOSA #1 SWD
Project Lacation: MIMOSA #1 SWD

LaB oF J\;& , Inc.

*Don‘t Treat Your Soil Like Dirt!"

YATES PETROLEUM

ATTN: MR JOHN BROWN

105 8. FOURTH

ARTESIA, NEW MEXICO 88210
FAX: 505-281-1335

Sampling Date:03/4/88
Sample Condition: intact
Receiving Date: 3/5/98

Michae! R Fowiler

APR-9-1998 14:17

DISSOLVED METALS (ppm)
ELT# Field Code Ca _Fe K Mg Na Mn Mo Ni Zn
13872 WATER 480 020 @ 110 2230 008 <010 016 0012
Reporting Limit 001 003 010 0001 005 0.01 010 004 0005
%A 88 102 9% 99 100 102 103 102 9
%EA - 78 b b e n 83 81 97
Analysis Date 3/6/98 3/11/98 3/6/98 3/6/98 3/6/08 I11/88 311/98 /11798 I11/98

METHODS: EPA SW 846-3005, 7140,7380.7610.7450.7770,7460,7480,7520,7950.

12600 West I-20 East « Odessa, Texas 79765 ¢ (915) 563-1800 » Fax {915) 563-1713

927




ENVIRONMEN’AL
LAaB OoF J\? , INC.

*Don't Treat Your Soil Like Dirt!"

YATES PETROLEUM

ATTN: MR JOHN BROWN

105 S. FOURTH

ARTESIA, NEW MEXICO 88210
FAX; 505-281-1335

Sample Type: WATER
Project : MIMOSA #1 SWD
Project Location: MIMOSA #1 SWD

Receiving Date: 3/5/98
Sampling Date: 3/4/98
Sample Condition: intact

DISSOLVED METALS (ppm)

ELTS Field Codo Ag A B o o . Pb Se

13872 WATER 002 <0002 <010 0021 003 002 027 <0002
Reporting Limit 001 0002 010 0005 003 001 010 0002
% IA 102 106 96 102 104 105 99 105
%EA 88 04 116 & 84 8 9% 89
Analysis Date $/11/68 3N2/88 31198 3M1/88 1198 1108 1198 12198

METHODS: EPA SW 846-3005, 7760, 7062, 7080, 7130, 7190, 7210, 7420, 7742

Py 224 59

Michae! R. Fowler

Date

12600 West (-20 East » Odessa, Texas 79765 » (915) 563-1800 ¢ Fax (915) 563-1713

APR-E5-1998 14317

93% P.82




ENVIRONMEN,AL

Lag oF <) , Inc.

*Don‘t Treat Your Soil Like Dirt*

Receiving Date: 03/05/98

Sample Type: Water

Project: Mimosa #1 swd

Project Location. Mimosa #1 SWD

YATES PETROLEUM

ATTN: MR JOHN BROWN

105 S. FOURTH

ARTESIA, NEW MEXICO 88210
FAX: 505-281-1335

Analysis Date: 03/12/98
Sampling Date: 03/04/98
Sample Condition: Intact

Total Hg

ELT® FIELD CODE ppm
13872 Water <0.001

BLANK 0.001

% INSTRUMENT ACCURACY 106

% EXTRACTION ACCURACY 86
Methods: EPA SW 846-3005, 7470.

AL 22— 2> 498
Michael R. Fowler Dare

12600 Wast 1-20 East « Odessa, Texas 79765 e (915) 563-1800 » Fax (915) 563-1713

APR-E9-1998 14:16

2%

P.B1




E’NVIRONMENﬂL

LAB OF J\T) , INC.

*Don't Treat Your Soil Like Dirtl”

YATES PETROLEUM
ATTN: MR. JOHN BROWN
105 S. FOURTH
ARTESIA, NEW MEXICO 88210
FAX: 505-748-4585
Sample Type: WATER Sampling Date: 3/5/98
Project : NONE GIVEN Sample Condition; Intact
Project Location: MIMOSA #1 SWD Recelving Date; 3/5/98
Analysis Date: 3/18/98
DISSOLVED METALS (mg/l)
ELTS Field Code Y B Sr Al Co
13872 WATER <010 19 54 019 <005
Reporting Limit 010 010 010 GI0 005
% 1A 102 101 97 93 10
% EA 83 105 95 95 87

METHODS: EPA SW 846-3015.6010B

/(“‘“J/ ~— Dz—z%* 7

12600 West i-20 East » Odessa. Texas 79765 « (315) 563-1800 » Fax (915) 563-1713

APR-38-1998 14:06 93%




11/J4/97 09 50 @505 748 4585

l ENVIRONMENﬂL
LAB OF Yb INnc.

f'Dont Treat Your Soil Like Dirtl

Recewing Date: 0/04/97
Sample Type: LIQUID
Project: YATES PETROLEUM

) Hmodl.mhon ARTESANM 7

YATES PET ENG

BAKER PETROLITE
ATTN: MR ANDY R MILLER
422 WEST MAIN STREET
ARTESIA, NM 88210-2041
FAX: 505-746-3580

giuul

Analysis Date: 08/08/97
Sampfing Date: G8/25/97

Samph m‘d'mon lmc

. Total
TDS  Sodium Chioride iron Hardness
ELw FIELD CODE __mgh mgt _mgh __ mgh
12857 Mojave Transfer Station' 5.840 3629 0.05 850
12658  Bates Transfer Station 6.130 4125 0.07 1.200
12458  Pauriot Transfer Station 6.840 - 4784 0.07 1,250 -

- METHODS: iron by AA, Salinity by Argentometric, Hardness by Titration

potefP s

Michasl R Fowler

Posgt-it™ brand fax transmittal memo 7671 [ #otpagea » {2

c

Ph

- 1481471

i

b5 - 742 - 4SVS |




12600 West 1-20 ‘. Odessa, Texas 79765 » (915) 563- 180'Fax (915) 563- 1713

ENVIRONMENTAL
LAB OF Q} InC.

"Don’t Treat Your ‘Soil Like Dirtf”

BAKER PETROLITE

ATTN: MR ANDY R MILLER

422 WEST MAIN.STREET

ARTESIA, NM 88210-2041

FAX: 505-746-3580
. Fleceiving Date: 0S/04/97 " Analysis Date: OWOS/S7
Sample Type: LIQUID Sampling Date: 08/29/97
Frojact: YATES PETROLEUM o Sample Condition: intact

‘ aéuzam-: TOLUENE  ETHYLDENZENE MYLENE&MENE
ELTR FIELD CODE _mgh o —mf L . -

12457 Mojave Transter Siation 855 550 12N 6895 4262
12458  Betes Transirfigon = 1131 585 174 6258 A58
12450  Pairiol Transter Stulion 1988 514 10.46 6056 4515
% A 108 108 108 107 108
WEA 109 18 109 109 12
BLANK 0001 <0001 <0.001 ©001 <0001

METHODS: SW 846-8020,5030

§
E
q
®
9
V.

Michael R Fowler ‘ Date




Appendix E



Yates Petroleum Corporation

gﬁasco Irrigation Report

Penasco Report App.doc

APPENDIX E

SOIL ANALYSES

05/18/98




L _sm- AATES PETRO
- itted By: g , -
WzsTERN AGRICULTURAL Y155 SOUTH 4TH ST
| ABORATORIES, INC Address: PR TRSTA T
’ L
Agricultural Testing & Consulting Services -
Grower: KEITH MORRIS
P.C. Box 64666 5173 69th '
LUBBOCK, TEXAS 79464 Add .
Phone: 806— 794-4888 ress: .
. 3/3/98
SOIL ANALYSIS REPORT Date:
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
I G oY U
i Lab. Mo. Sampie No. COMMENTS:
f
| Soil pH 8.1 Crop
| Burtsr oH : Yield Goal
Free Lime H
i Soiubls Saits o i i
- {mmncs © om) 0.27 Nutrient Recommendations (Ibs/Acre)
| % Crganic 1.5 f
Martter | Nitrogen i
( Nitrogen - NG I 5 VL N
. PROSEROIUS |
. ) 4 VL
i 3ray A1 Phosphate
i Availacie - P2Cs
! Zrav P2 & L
' Potassium Potasn
¢ EXchargsatie - K 450 VH K20
D Zaicium - Ca L
 Excrengeapie | 6400 VHLime
* Magnasium - Mg Magnesium
i Exchargeable 180 M Oxide
i 3odium - Na
: EXchangeabie ;55 VL Gypsum
i CEC 35 Sulfur - 8
' Meq/1CCg Elemental
tren -
| Availabie - Fe | 7-2 M |lron-Fe :
' Marganese-Mn Manganese
| Availabie 7.8 M Mn
‘ £ine - In ' = Zinc - Zn | Approximate
[ Avajiabe (9.5 VL | Relation of CEC to
oY ot Soil Texture
Aveiame 0 lo.a M | Copper-Cu 512 Loan
Avanacie 8-12 Loamy Sand
s goron - 3 _ 12-20 Sandy/Silt Loam
{ Availaple 0.9 M Boron - B 20-28 Loam
; 28-40 Clay L
1 Suifur - 304 Sulfate 40 + c::;l oam
- Avaiiabie 18 M Sulfur l
PorD, o) i !
| Rarticis % Sand | 24 L sit| 50 l% Clay| 26 | Field Capacity 24.4
; Y atn H 1 T
i Analysis Soil Texwre 9LLYT LOAM Wilting Point 13.4
. % H Saturation : .
' iceal G-3% 0 fg C*,’, igf‘;;‘:m 91.4 Available Water
. eal: (TOp Foot) 1.9 in.
‘3.6
: | % Na Saturation 6 (*
L 4.3 ! Ideal: 0-2% B\‘D\ e S

r any circumstanc.




|
T s.xined By:YATES PETRO !
Wss I !RN AGRICULTURAL Y105 s 4TH ST |
LABORATORIES, INC. Address:  ARTESIA WM ‘
Agricultural Testing & Consulting Services T
P.O. Box 64866 5173 69th Grower: KEITH MORRIS |
LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 S8 ;
' SOIL ANALYSIS REPORT | Date: 3/3/98 |
| Results are expressed in Parts Per Miilion: For approximate ibs./acre multiply by 2.
i - |
' Lab. No. 7643 | sampie No. [SE2"1 COMMENTS: :
|
: Soil p+ 8.1 Crop l
' Butfer oH Yield Goal
Free Lime H
Scluble Saits i i
. (mmnos . om) 0.20 Nutrient Recommendations (Ibs/Acre)
‘ % Organic 1.5
. - Matter Nitrcgen
. Nitrcgen - NCs | 5 VL N
!
| Phosphorus :
; _ 4 VL
l ! Bray P1 Phosphate
| Availabie 4 L P20s
| i Bray P2
! i
| Potassium 5 Potash
' ; Exchangesabie - K 420 vH K20
| Gaicium -Ca | 7300 yH Lime
! Exchangeable -
' | Magresium -Mg ! 5215 g | Magnesium
: ' Exchangeable =T Oxide
| - Scaium - Na 2 ~
. i Exchangeabile 33 VL | Gypsum
‘ [ CEC Sulfur - S
1
i Meg/1CCg 39.1 Elemental ‘
j
| lron - ]
l | Available - Fe 5.3 L Iron - Fe : T
| Manganese-Mn | 3 5 | Manganese
! Avaiiable te Mn
l tZinc - Zn 0.2 VL | Zinc-2n Approximate
{ Availacis , Reiation of CEC o
LA - Soll Texture
; vwcoer' Cu O . 6 M Copper - Cu 0-8 Sand
l | Availadie 8-12 Loamy Sand
! Boron - B _ 12-20 Sandy/Silt Loam
Availabie ¢.3 M Boron - B gg:ig létl)amL
a oam
Sulfur - SCs 18 M Sulfate 40 + cmf
{ Availabie ; Sutfur |
u .
g.af'“c’e % Sand | 28 ! % sm_{ 56 % Clay | 16 Field Capacity 20.1
' iee . —STETEOAM
Analysis Soil Texwure : Wilting Point 11.0
% H Saturation 0 . 92.2 i
Ideal: 0-5% , ?:eif_ ggf‘;';zm Available Water 1.5 .
' % K Saturation ‘ 2.8 i (Top Foot) ) n.
C 279,
; ideal: 3-7% : % Na Saturation| .5
. % Mg Saturation . 4 5 Ideal: 0-2% g - o~ -
idaai 13-200% 1 C°  loeat: \u%@f___;_ﬂ_aé:
' Rapars 4r2 srznced oniy for the sampla tesiec. Repornts, letters, and name of Western Agricultural Laboratorieg3¥Iinc., Are not to be used un;Sr any circumstance

in 1Ccvert.s:5G 10 “he generail public. Unused pcrucns cf the sampie are retained for a period of 30 days after the sampie is received.
”




l [ ) E X YATES PETRO
- itted By:
WESTERN AGRICULTURAL Y105 5 418 ST
i 1 ABORATORIES, INC. Adgrees:  ATTESTR T
. Agricuitural Testing & Consulting Services ‘
'. Grower: KEITH MORRIS !
i P.0. Box 64666 5173 68th ' i
| LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 ress: ;
r . SOIL ANALYSIS REPORT | Date: 3/3/98 |
Resuits are expressed in Parts Per Miilion: For approximate Ibs./acre multiply by 2.
| ' | Lab. No. 7644 | sample No. |SB3°1 COMMENTS:
| Soil pH 8.2 Crop ‘
x
I | Buffer pH | Yield Goal
Free Lime H
! Solutle Salts 0.22 i ;
l | (mmnos . o Nutrient Recommendations (Ibs/Acre)
| % Organic 1.7
' i Matter Nithgen
; Nitrcgen - NOs ' 5 VL N
Phosphorus , 4 VL
I : Bray P1 Phosphate ;
i Available 6 P20s
! Bray P2 L
. Potassium Potash
' ! Exchangeaable - K 320 VA K20
, Calcium - Ca 7310 VH Lime
l : Exchangeable
| Magnesium - Mg Magnesium
. Exchangeabie 220 H Oxide
i Sodium - Na P
. . Exchangeable 56 Vi Gypsum
CEC 40 Suifur - §
Meq/10Cg Elementai
| lron -
' | Availaple - Fe 5.2 L lron-Fe .
Manganese - Mn 3.5 L Manganese '
Availaole : Mn
: Zing - 2N 0 7. ! Zinc - ' Approximate
. | Avajlable P 4 VL nc - Zn i Relation of CEC to
; A~ : Soil Texture
 Sopper ~CU 0.5 M | Copper- Cu ; 08 Sand
l | Availabis ‘ : 8-12 Loamy Sand
i Boron - 8 - ] 12-20 Sandy/Siit Loam
| Avaiiapie 0.9 M | Boron-8 ! gg:ig lc.:cl:amL
: am
; Sulfur - SO 18 M Sulfate | 40 + c;:;l °
i Availapie Sulfur i
| . 1 i .
? gfj";’c‘e % Sand | 22 ' % Silt i 46 % Clay | 32 Field Capacity 26.9
l Analysis Soil Texwre =5 " HYEE Wilting Point 14.8
% H Saturation ;
| Ideal: 0-3% ° % Ca Satration| 1.5 I'Available Water . 1 _
l % K 3aturation 3.3 : (Top Foot) . in.
B~y 4.7/ *
‘ lfj‘e\é" = T % Na Saturation| .5 b -
Mg Satration | 4 Ideal: 0-2% VG Ol 8485
Pag2al T 2-2008h ! BY
. > 2 nrenced oniy for the sampie tested. Saports, letters, and name of Western Agricuiturai Laboratories, inc., are not to be used under a.ny circumstance




l . S,mme 4 By YATES PETRO ]
WeSTERN AGRICULTURAL 105 5 4TH ST |
. ARTESIA NM |
| LABORATORIES, INC. Adares
Agrnicultural Testing & Consulting Services !
grieutt g 9 Grower:  KEITH MORRIS !
' P.O. Box 64666 5173 69th rower:
LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 ress:
. 3/3/98
' SOIL ANALYSIS REPORT | Date: /3/ |
Resulis are axpressed in Parts Per Miilion: For approximate |bs./acre muitiply by 2.
i ) AKX 3] S>Ba~1 !
l : Lap. Ao. | Sample No. COMMENTS: !
{ Scil 2H 3.1 Crop
i
l i Buffer o+ Yield Goal
Free Lime H
Solupie Saits 0.20 i i
l (mmnos cn:} Nutrient Recommendations (Ibs/Acre)
% Crganic 1.6
' Matter » Nitrogen
Nitrogen - NCs S VL N
Phcscnorus i 4 VT
. ; Sray Pl ! Phosphate
Avaiiabie 4 L P20s
, Eray P2 |
l : Potassium | 470 vy | Potash
i Excnangeasie - K K20
; Caicium - Ca 7200 VH Lime
I Excnangeable
. | Magresium - Mg | 225 H | Magnesium
i Excrangaable Oxide
| Scdium - Na 52 VL
l i Exchangeable Gypsum
| CZC 39.3 | Sulfur-S
Mec/1CCg Elementai
Iron 6.0 M .
l Avaiiable - Fe Iron - Fe ;
Manganese-Mn | 3 2 1, | Manganese
. Availacle ! Mn
l P Zinc - I8 ‘a.2 VL Zinc - Zn Approximaie
| Availacie Relation of CEC to
i .~ Soll Texture
| gopce Cu {0.5 M | Copper-Cu 0-8 Sand
l : varacie ! 8-12 Loamy Sand
: Boren - 3 '0.7 L . 12-20 Sandy/Silt Loam
! Avaiiabie Boron - B gg-jg é?amL
| Sulfur - SOa 18 M Suifate 40 + c;:; oam
¢ Availasie i Sulfur
Particts % Sand | 22 | o sitt | 52 % Clay | 26 Field Capacity 24.7
Size STLT-LOAM
l Analysis Soil Texwre | Wilting Point 13.6
% “ Saturation o) i 91.6
Ideal: 3-5% 1 ?Zeca?_ 2:‘_;;2'” Available Water > o .
' ! % K Saturation 3.1 i (Top Foot) in.
mie 2_TOL
Ideal: 5-7% : % Na Saturation .5 e
| % Mg Samration - 4,8 ideal: 0-2% O\ S SRU Y&
i idea: ' 3-20% : BY :
' : 12ncad oty for the sampie testea. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be usea under any:circumstanc:

‘o *=3 jereral public. Unusea coruons of the sample are retained for a period of 30 days“after the sample is received.




l "5' . YATES PETRO
mitted By: )
WES’ERN AGRICULTURAL Y105 § 4TH ST
s NM
i L ABORATORIES, INC. Adgress:  RRTESTE
Agricultural Testing & Consulting Services .
gricu 9 s rower.  KEITH MORRIS
P.O. Box 64666 5173 69th ’
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
. 3/3/98
' SOIL ANALYSIS REPORT | Date: /3/
Resuits are expressed in Parts Per Million: For approximate ibs./acre multiply by 2.
\ -
l Lab. No. 7046 Sampie No. SES-1 COMMENTS:
Soil oH 8.2 Crop :
l Bufier o | Yield Goal |
Free Lime H
l‘ Solutle Salts 0.18 Nutrient Recommendations (Ibs/Acre)
{mmnes/ cm)
% Crganic 1.8
Matter ‘ Nitrogen
Nitrcgen - NCz | 5 VL N !
Phospherus 4 VL
l Sray P1 Phosphate
Avaijlable 4 1 P20s
Bray P2
Potassium 450 VH | Potash
Exchangeable - K| K20
| Calcium - Ca 7250 VH
| Exchangeable Lime
' Magnesium - Mg | 220 g | Magnesium
| Excnangeable Oxide
: Sodium - Na 60 VL
l | Exchangeable Gypsum
CeC 39.5 | Sulfur-S
Meq/10Cg Elementai
iron 6.1 M _
' i Availacle - Fe Iron - Fe ST
Manganese-Mn | 3 ¢ Manganese
Avaijabie Mn
' | &inc - Za 0.3 VL | Zinc-2Zn Approximate
" i Avapanie Relation of CEC to
Coppar - Cu t Soil Texture
v 0.3 L | Copper-Cu : 0-8 Sand
' Availabie ! 8-12 Loamy Sand
Boron - 8 12-20 Sandy/Silt Loam
Ava?lgbxe 0.8 M |Boron-B 20-28 Loam
- - . 28-40 Clay Loam
Suifur - 8Ca 18 M Suifate I 40 + Clay
. Availapie Suifur
it , l . ,
Particle % Sand | 24 | u sitt E 50 ‘% Clay | 26 Field Capacity 24.4
Sizs , SEET—EORM
l Analysis Soil Texture | Wilting Point 13.4
%  Saturation ;
Iceal: 0-3% ° ?;;T. zgf‘;;‘:w" 91.8 Available Water 1o _
I % K Saturation 2.9 : (Top Foot) in
‘ ldeal: 5-7% P .
' : % Na Saturation .6
| % Mig Saturation | . "\ R AL
i Saration | 4.6 Ideal: 0-2% By S\ SN S
' Repcrs 472 nienced only for the sampie lested. Reports, iefters, and name of Western Agricultural Laboratories, inc., are not to be used under any circumstanc

'ndaduertsing 1o e gereral pubiic. Unusee certicns of the sampie are retained for a period of 30 days:atfer the sampie is received.




‘ . . ’S&ned 5 "YATES PETRO
WeSTERN AGRICULTURAL ¥105 5 4TH ST
ARTESIA NM 1
i 1 ABORATORIES, INC Adiress
' . |
Agricultural Testing & Consulting Services - KEITH MORRIS ;
' P.O. Box 54666 5173 69th Grower: f
LUBBOCK, TEXAS 79464 Add . |
Phone: 806—794-4888 ress: :
. 3/3/98 i
SOIL ANALYSIS REPORT Date:
Results ar2 2xpressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
| 0%/ : SBO- <
. Lab. Mo. , | sampie No. COMMENTS: i
= i
Soil oF 8.1 Crop :
' Buffer o Yield Geal
Free Lime H
l Solubie 3alts 0.22 ; ;
(mmaes 7 cm) ! Nutrient Recommendations (Ibs/Acre)
! % Organic 1.9
l i Mattar Nitrogen
N peem 5 VL N
| Nitrogen - NOs3
- l | Phospherus 4 VL
} Sray P1 Phosphate
; Availabie 4 L P2Cs
§ Sray P2
' ' Potassium 500 VEH | Potash
! Exchangeabie - K - 20
i Caicium - Ca 7750 VH |ime
l . Excnanczable '
! Magnesium - Mg ; 265 H | Magnesium
| Exchangeable | Oxide
Socdium -Ma | 57 VL
l I Exchangeabie Gypsum
CEC 42.5 Sulfur- S
Mea/10Cq Elemental
' Iron 8.4 M - ..
l Availabie - Fe tron - Fe '
Manganese-Mn | 8.4 M Manganese
Availacie Mn
l Zing - In 0.3 VL | zinc - zn ' . Approximate
" Availatie Relation of CEC to
' Caopeer - Cu 0.8 M | copper-Cu : 0-8 :::d'l'extum
l | AvailaSie 8-12 Loamy Sand
Boren - 3 12-20 Sandy/Siit Loam
Availabie 0-8 M | Boron -8 20-28 Loam
28-40 Clay L
Sulfur - SCa 18 M Sulfate 40 + c.:; oam
! Avaiiacis Sutfur
Partic.2 % Qand | 12 L, airy | 58 ! 30 , , 27.8
Size % Sand sILTY %ﬂ§|lz{‘ r ARM ‘% Clay Field Capacity
' Analysis Soil Texture Wwilting Point 15.3
' % M Saturation o) ; 91.2
. | 1deal: 2-3% ! :eii 22‘7’;:0" Available Water 2.2 _
l | % K 3aturation | 3 : (Top Foot) in.
- 3279 i
Ideal: 3-7% % Na Saturation| -6 QJ
: . 5.2 . D
' Ideal: 0-2% BY \

Aeccrs arz crarSes only for the sample tested. Reports. ietters, and name of Western Agricuitural Laboratories, Inc., are not to be used under any circumstanc:
in advaresing 0 ne gensral public. Unused portions of the sample are retained for a period of 30 days after the sample is received.




ingverts o 2on

2 :n2 gereral public. Unused coricns of the sample are retained for a period of 30 dafs.ﬂ‘taf the sampie is received.

l L mmed . ZTATES BETRO
WzsTERN AGRICULTURAL Y105 S 4TH ST |
ARTESIA NM !
1 ] ABORATORIES, INC. Addrees:
Agrnicultural Testing & Consuiting Services . . KIETH MORRIS :
' P.O. Box 64666 5173 69th rower: |
LUBBOCK, TEXAS 79464 Add . ;
| Phone: 806—794-4888 ress: ,
) 3/3/98 |
‘ ' SOIL ANALYSIS REPORT | Date: /3/ |
Resuits are 2xpressed in Parts Per Million: For approximate Ibs./acre muitiply by 2.
] i Ib4a i oB /=1
' ' Lab. Mo. i | Sampie No. COMMENTS:
Soil pH 8.2 Crop
' | Buifer oH Yield Goal
Free Lime H
i Sciuble Saits .19 i i
I  (MmRoS 7 cm) Nutrient Recommendations (Ibs/Acre})
i % Crganic 1.4
. Matter Nitrogen
- Nitrogen - NOs | > VL N
! Phosphorus 4 VL
l ; Sray P1 Phosphate
© Avaiiatie 5 L P20s
' Eray P2
l " Pctassium 480 VH | Potash
Exchangeazie - K K20
' Calcium - Ca 6060 VH Lime
Excnangeabie
l Magnesium - Mg 1 255 H Magnesium
Exchangeable Oxide
| Sccium - Na 52 VL
l | Exchangeabie Gypsum
| CEC 33.9 Sulfur - S
i Meg/10Cg Elemental
i fron 7.4 M -
' | Available - Fe Iron - Fe
. Manganese-Mn |5 2 M Manganese
! Availabie Mn
' Zinc - In 0.3 VL ! Zinc - Zn Approximate
i Avanhapie Relation of CEC to
: f"\ C - M soll T '
: -v‘o 1 Pn Cu 0.6 M Copper - Cu ' 0-8 Sand exiure
l f Averacie 8-12 Loamy Sand
™ : Boron -3 0.7 L . 12-20 Sandy/Silt Loam
i Availapie Boron - B gg-jg (L:?BmL
i Sulfur - SO 18 M Sulfate 40 + c;:;l oam
. Availabie Sulfur
 Particie % Sand | +8 9 sijt | 58 % Clay | 24 Field Capacity 24.6
, Size SILT LOAM"
' Analysis Soil Texwre | Wiiting Point 13.5
: % H Saturation 0 i 89.4
- ! ldeai: 3-3% ?gec;? 2:3;20n Available Water 2.0
I . % X Zaturation 3.6 : (Top Foot)
: - 3.79
 Ideal: 3-7% % Na Saturation| -6
"% :'Jk; Saturation €.3 ideai: 0-2%
deai: 13-05% '
' Rapc~t ira niencec only for the sample tested. 2eports, letters, and name of Western Agricuitural Laboratories, Inc., are not to be used under Any circumstance




I , A 1 VATES PETRO
E GRICULTURAL tted By:105 S 4TH ST
Wts ERN ARTESIA NM
| 1 ABORATORIES, INC. Address:
Agnicuitural Testing & Consulting Services . KIETH MORRIS
' P.O. Box 64666 5173 69th Grower:
LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 ress:
) 3/3/98
| SOIL ANALYSIS REPORT | Date:
Resuilz are 2xpressed in Parts Per Million: For approximate 1bs./acre multiply by 2.
i TS pe
l ' Lab. No. | Samoie No. COMMENTS:
Scii > 8.2 Crop
' i-Bufter o Yield Goal
i
Free Lime H
l I Soiucie Saits 0.21 Nutrient Recommendations (Ibs/Acre)
| (mmros /cm)
| % Crganic !, 1.7 ‘ ,‘
' | Matter | Nitrogen l
% Nitrogen - NOs | ° VL '
| Phescnorus 4 VL
3ray P1 Phosphate
| Availaoie 4 L P20s
) ! Sray P2
. 'TPctassium 460 VH | Potash
| Exchrangsable - K K:O
| Calcium - Ca €200 VH {ime
' Exchanga2able
i Magnesium - Mg | 210 H | Magnesium
: Exchangeabie Oxide
| Socium - Na i 56 VL Gypsum
l i Exchangeable
| CEC 34.2 |Sulfur-S
Meg/20Cg Elemental
fron 5.2 L - L.
' Availabie - Fe iron - Fe ' '
Manganese-Mn { 3.4 L Manganese
Availabie Mn
l Zinz - In 10.3 VL ! zinc - zn ' Approximate
PAvaiate i Relation of CEC to
i - - ! Soil Texture
‘ COD.FPTI. e 0.5 M Copper - Cu f 0-8 Sand
' ’ Avaiiacis ' i 8-12 Loamy Sand
| Borcn - 2 0.9 M . 12-20 Sandy/Silt Loam
‘ Availabie Boron - 8 20-28 Loam
i a 28-40 Clay Loam
| Sulfur - 3Q0s 18 M Suifate 40 + Clay
: Availabie Sulfur
| Particie o 24 L e e | 56 l 20 : , 22.2
} Size %o ?and SILT :r% illj ; l% Clay _ Field Capacity
l ; Analysis Soil Texwure Wilting Point 12.2
% H Satwuration 0 , ; 90.7
| Ideat: D-53% ?:ec:. igf;:;:on Available Water 1.8 _
' i % K Saturation 3.5 X (Top Foot) n
N %de;ai: 3-7% . % Na Saturation{ -7
' 9% Al Zaturation . . . o oo
i ;a_( ‘.3-\:20% : >-1 | Ideal: 0-2% BY b\ %CLL%‘ Q&.bc;
' Recnr's 57z ntencac dnjy for the sampie !ested. leports. letters, and name of Western Agricultural Laboratories, Inc."are not to be used under any circumstanc }

in ac.arrs.tyg t5 (Ne gereral public. Unuseq perticns of the sampie are retained for a period of 30 days after the sampie is received.



o
WeSTERN AGRICULTURAL

_’n. YATES PETRO
SUSMitted By'1 05 s 4TH ST

ARTESIA NM |
L ABORATORIES, INC. Address:
Agricuitural Testing & Consuiting Services KIETH MORRIS i
P.O. Box 64666 5173 69th Grower: |
LUBBOCK, TEXAS 79464 Address: o
Phone: 806—794-4888 ress: :
. 3/3/98
SOIL ANALYSIS REPORT Date:
Resuits are 2xpressed in Parts Per Million: For approximate ibs./acre multiply by 2.
| AT-1" i =1
i Lab. Ne. | | Sample No. COMMENTS:
Scil oH 8.3 5 Crop
Butfer oH Yield Goal
Free Lime H
Solubie Saits 0.23 ; ;
L (mmhos ” em) Nutrient Recommendations (lbs/Acre)
| % Organic 1.9
__ Matter Nitrogen
' Nitrogen - NCz 2 VL N
, Phosghorus 5 VL
Sray P1 Phcsphate
' Availaple 5 L P:0s
| Bray 22
; Potassium 500 VH ; Potasn ~
: Exchangeable - Ki K20
[ Caicium-Ca 6860 VH Lime
1 Exchangeable |
‘Magresium - Mg | 290 H | Magnesium
; Exchangeabie . Oxide
| Sodium - Na 55 VL | Gypsum
| Exchangeabie
| CEC 38.5 Sulfur - S
i Meq/10Cg Elemental
L lron 5.0 L _
. Available - Fe Iron - Fe -
i Manganese-Mn (0.6 VL | Manganese
i Availabie Mn
Zinc - I .7 L 1Zinc-2n Approximate
CAVEHADE Relation of CEC to
P ampar o o : . ! ; Soil Texture
! g.‘f.;“-?'“r-; U 10.6 M | Copper-Cu ; 0-8 Sand
; vailaoe i ! 8-12 Loamy Sand
: i\(/;;ﬁgb-les 0.6 L Boron - B | ;g::g E:zrc:‘y/Silt Loam
28-40 Clay L
Sultur - SCa 118 M Sulfate 40 + cu:; osm
. Avaiiaciz | Sulfur
| Particis % Sand | 18 % Sift | 64 % Clay | 18 Field Capacity 22.4
Size S-ILTLOAM
Analysis Soil Texture ! Wilting Point 12.3
% H Saturation 0 ; 89.1
| Ideal: 9-5% ?:eii igf‘;;:'“ Available Water 1.8
i % K Saturation 4 i (Top Foot) n.
- 8].T79
f :feil > % Na Saturation| 3 QD
;% Ng Saturation ! 6.3 |deal: - .
cesi (5-2C% deal: 0-2% gy 4 Y& Qs

Recon are orencac oniy for the sameie tested. Peports, letters, and name of Western Agricuitural Laboratories. Inc., are not to be used under any circumstance
:ne general public. Unuseg portions of the sample are retained for a period of 30 days after the sample is received.

in acwarising .o




l ' _SQ ttod By, LATES PETRO
ubmitte :
WEeSTERN AGRICULTURAL #105 s 4 1
- 3 Address:
| LABORATORIES, INC.
: Agriculturai Testing & Consulting Services KIETH MORRIS
' P.O. Box 64666 5173 69th Grower:
LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 ress: 13
3/3/98
' SOIL ANALYSIS REPORT Date:
Resu!ts 3ra 2xpressed in Parts Per Million: For approximate |bs./acre muitiply by 2.
: > SBIv- 1
' . Lap. Mc. Sample No. COMMENTS:
) Soil pH 8.3 Crop f
' | Buffer o Yield Goal
Free Lime H .
' © Soluble Saits 0.23 Nutrient Recommendations (Ibs/Acre) )
+ {mmhcs . 2m)
‘ ! % Crganic 1.8 ‘
' __ Matter Nitrogen ’
. Nitrzgen - NCs 5 VL N
. - Phosoncrus ‘4 VL l
| B Sray P1 Phcsphate ;
i Available 4 L P20s
, ; Sray P2 |
I . Potassium 490 VH | Potash
Exchangeable - K K20
¢ Calcium - Ca 7690 VH  ine
I ! Exchangeable
' Magnesium - Mg | 285 H | Magnesium
- Exchangeable ! Oxide
' Sodium -Na |57 VL
l . Exchangeable | Gypsum
| CEC 42.3 |Sulfur-8
i Meqg/70Cg Elemental
 Iron 5.2 L . L
l | Availabie - Fe Iron - Fe ‘
‘ Manganese-Mn [ 3,2 L | Manganese
i Availabie f Mn
' Zinc - In 10.3 VL Zinc - Zn ’ Approximate
T - Avanacie ‘ Relation of CEC to
. ~Aar . S Soil Texture
' : A:;{.-‘f;;é ~u 0.5 M | copper-Cu i 0-8 Sand
! : 1 i 8-12 Loamy Sand
i Borzsn - 3 1 0. i 12-20 Sandy/Silt Loam
e |01 | Peron3 Lo
' Sutfur - 3C 18 M Sultate i 40+ Clay
. Availapie Suifur ‘
, Particls ey | 14 Uor ire | 66 20 . . 23.8
. ' Size % Sand s T 5[’?0%&" % Clay Field Capacity
l Analysis Soil Texwure | Wilting Point 13.1
i DAt i
?ger;ﬁiuigzt'on 0 % Ca Saturation %9.8 Available Water 1.9
- Sk Ideal: 65-75% ) i
' . % K Saturation 3 (Top Foot) Ir
1ceal: 5-7% = % Na Saturation| -3
% Me Zzuration . . . . :
' Cicea tI0% Ideal: 0-2% BY J\Nliior S oo
i 4 [ N
Aecers w2 “imnced only for the sampie tested. Reoports, letters, and name of Western Agricuttural Laboratoriaér}nc.. é\le not to be used undé any circumsan:

in aavarusig 0 e gereral public. Unused sortions of the sample are retained for a period of 30 days after the sample is received.
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l . Fsgnitted By:s e oano
WesTERN AGRICULTURAL Y105 5 4TH ST
‘ : ARTESIA NM
N | 1 ABORATORIES, INC. Address: |
Agricultural Testing & Consulting Services ' KIETH MORRIS ,
' P.C. Box 64666 5173 69th Grower: !
LUBBCCK, TEXAS 79464 Add . |
Phone: 806—794-4888 ress:
: 3/3/98
l SOIL ANALYSIS REPORT | Date:
Resuits are exprassed in Parts Per Millicn: For approximate Ibs./acre muiltiply by 2.
] T o052 ol R
' | Lab. No. | | Sample No. COMMENTS: !
| Seil iy 8.2 Crop
' | Bufier o4 Yield Goal
Free Lime H
. l , Solutie Zaits 0.29 Nutrient Recommendations (Ibs/Acre)
. (Mmnos / omj
o | % Crganic 1.5
" _Matter } Nitrogen
Nitrogen - NCs | 5 VL N
' Phosphcrus 4 VL
: Bray ®1 ! |phosphate |
. Available 4 L P2Cs
) Srav P2 |
l“ | Potassium 330 H | Potash
~ Exchangeabie - Ki K20
 Calcium-Ca 7240 VH |jme
i Exchangeabie |
. Magnesium - Mg | 250 H | Magnesium
! Exchangeabie Oxide
| Socium - Na 72 VL
‘ |_Exchangeable Gypsum
: CEC 39.4 |Sulfur-S
; Mec/1CCg Elemental
| iron 8.3 M -
'- | Availabie - Fe Iron - Fe :
| Manganese-Mn | 3,9 L | Manganese
! Avaiiable ! Mn

. + Zinc - 23 10.2 VL | Zinc - zn " Approximate

~ 1 Avaiiabie ! Relation of CEC to
B , : Soil Texture
, ' gogge:;; Cu 0.8 M | copper-Cu t 0-8 Sand "

' | Availaria 8-12 Loamy Sand
Boren - 2 0.8 M - 12-20 Sandy/Silt Loam
Available | Boron - B 20-28 Loam

3 | Suifur - 304 118 M Sulfate a0+ c,:; oam

; i Availapis Sulfur

' Particle o 12 e | 82 I 6 i i 18.9
Sizs % Sand ‘SII.'P % Silt. '% Clay Field Capacity

l Anaiysis Soil Texwre | Wilting Point 10.4
% H Saturation 0 ; 91.8

) i ldeal: 0-3% ?:eCaT~ gg;izon Available Water 1.5 _

: ZI ’ % K Saturation 2.1 : (Top Foot) in.
| © ST % -~
? i?e\j" > = % Na Saturation| -7/ Kﬁ\ L
! % Mg Saturaticn ! . . A S o
. e eaey Ideal: 0-2% BY N VR
" Repacrts 3r2 nienced oniv for the sampie tesied. Aeports, ietters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc

N agvar g o e jereral puplic. Unusea cortions of the sample are reteined for a period of 30 days after the sampie is received.




w ' A _s? tted B YATES PETRO
87 ubmilted By: 105 5 4TH ST
ESTERN AGRICULTURAL T
N ARTESIA NM
| L ABORATORIES, INC. Address: |
Agricultural Testing & Consuiting Services KIETH MORRIS
' P.0. Box 64666 5173 69th Grower:
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
) 3/3/98
'\ SOIL ANALYSIS REPORT Date:
Results are 2xpressed in Pants Per Million: For approximate Ibs./acre multiply by 2.
: TESS SBZrS
' ' Lab. No. Sampie No. COMMENTS:
Soil o 8.0 Crop
"- | Buffer o Yield Goal
|
Free Lime B
l . Solucie Saits .32 Nutrient Recommendations (Ibs/Acre)
fammnes. Ccm)
| % Organic 1.4
' Matter ’ - Nitrogen
. Nitrogen - NGs j 5 Vi N
. | Phospnorus |3 VL
: : Bray P1 Phosphate
{ Avaiiable 4 L P20s
E Zray P2
l ' Potassium 235 M | Potash
. Exchangeaasie - K K:0
! Calcium - Ca 8980 VH .
‘ . Exchangeabie Lime
' Magnesium - Mg | 270 H | Magnesium
: Exchangeabie Oxide
- Sodium - Na 87 VL
l ! Exchangeaple Gypsum
.~ | CEC 38.1 |Sulfur-S
| Meq/1CCg Elemental
| iron 8.6 M . L
' | Availatie - Fe Iron - Fe S
| Manganese-Mn | 3.6 L | Manganese )
. Availabie Mn
' : Zinc - In 0.2 VL zinc-2zn ‘ Approximate
P Availazie l Relation ot CEC to
g . ~, Soil Texture
: Coppe::: Cu 0.8 M | copper - Cu 0-8 Sand
3 Avaiiapie 8-12 Loamy Sand
» Boron - 3 0.7 L - . . 12-20 Sandy/Silt Loam
Availabie Boron - B . | masLom
- T - a oam
Suifur - $3: '50 H Sulfate ” ' , 40 + c|a;’
| Availatie ! Sulfur ! :
. Paiticie lo on 12 i .1 84 4 L , 18.2
- Sinz’e % Sand STLT . % Silt | % Clay Field Capacity
' Anaiysis Soil Texwre ! Wilting Point 10.0
% H Saturation | 0 . 91.5
o | Ideai: 0-5% | ?Zeif- z;fg;i:on Available Water 1.4 _
' | % K Saturation 1.6 i (Top Foot) in
; 1+ 279 : T
| ideal: =~ % Na Saturation| 1 - : A
o g 5.9 Ideal: 0-2% . : T\ =X Ay b‘j.f-“\
G - BY___%J% -

"
g}
a
B

Reccrs irz ~r=nced only for the samplie testea. Rapornts, letters, and name of Western Agricuitural Laboratories, Inc., are not to be used under any circumstanc
in acvertsing o ne jeneral public. Unused oortions of the sample are retained for a period of 30 days after the sampie is received.




@) vATES PETRO
WESTERN AGRICULTURAL ed BY105 5 4TH ST
ARTESIA NM
L ABORATORIES, INC. Address: |
Agricuitural Testing & Consulting.Services f
° Grower: KIETH MORRIS |
P.O. Box 64666 5173 69th ’ !
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
) 3/3/98
SOIL ANALYSIS REPORT Date:
Resuits are axpressed in Parts Per Million: For approximate i{bs./acre muitiply by 2.
ARk =3
Lab. No. Sample No. COMMENTS:
s 4
Soil pH 8.1 Crop
Buffer pH Yield Goal
Free Lime H
. Soluble Saits 0.38 | Nutrient Recommendations (Ibs/Acre)
¢ (mmncs / om)
. % Organic i 1.6
! Matter s | Nitrogen
Nitrogen - NCa | 5 VL N
Phosphorus ‘4 VL
Bray P1 | Phosphate
Available (4 L P20s
Bray P2 |
TPotassium 12560 H | Potash
! Exchangsacie - Ki K0
' Caicium-Ca {7250 VH ime
i Exchangeable | B
| Magresium - Mg | 420 VH | Magnesium
| Exchangeable | Oxide
| Sedium - Na 98 VL
% Exchangeabie Gypsum
CEC 40.8 | sSulfur-S
Meg/100g Elemental
Iron 8.5 M ;
Availabie - Fe Iron - Fe -
| Manganese-Mn | 3.1 L | Manganese
Available Mn
c Zinc - 2 10,1 VL Zine - 2n Approximate
! Avaiiapie ! Relation of CEC to
T .~ Soil Texture
: CO,J:..;‘?.T‘ oy 0.8 M Cooper - Cu 0-8 Sand
v Avaiiabis 8-12 Loamy Sand
Borcn - B 0.9 M . 12-20 Sandy/Siit Loam
Availapie Boron - B 228 Loam
Sulfur - S0s 62 H | Sulfate %0+ Clay
Avaiiable Suifur
Particie 4 Lor aig | 92 4 . . 19.3
Size % Sand qrrm | % Silt % Clay Field Capacity
Analysis Soil Texwire ! Wilting Point 10.7
% H Saiuration 0 . 88.8
ldeal: 0-5% :e(;la. igfl;;:on Available Water 1.8 .
% K Saturation 1.6 ) (Top Foot) in.
Dl
Ideal: 5-7% ’ % Na Saturation| 1
i % Mg Saturation| 8.600C001 Ideal: 0-2%
Clgeal 15-20% ‘ )

= ~ - ne
negers ir2

rag M

N agvertitag 3 e g

L W ™ -
Bg\J \ EC&L%?' \) !g g %
~:anced cniy for the sampie tested. Jeoorts, letters, and name of Wastern Agricultural Laboratories, Inc., are not to be used undef any circumstanc

ereral public. Unusea pertiors of the sampie are retained for a period of 30 days after the sample is received.




1 l ‘ . YATES PETRO ]
| WEeSTERN AGRICULTURAL [ STmitted By:105 s 47t ST |
~ Add ARTESIA NM ;
_ ress:
| { ABORATORIES, INC. , ;
Agricuitural Testing & Consulting Services : . KIETH MORRIS i
, P.O. Box 64666 5173 69th Grower: ’
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
= . 3/3/98
' SOIL ANALYSIS REPORT | Date:
Results ars 2xpressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
! A Rope 1 SB3~ 3
l ; Lab. Ne. | | Sampie No. COMMENTS:
| Soii sH 8.1 Crop
l Buffer pH Yield Goal
Free Lime H
. . Soluple Saits 0.33 Nutrient Recommendations (Ibs/Acre)
(mmhos . cm)
% Crganic 1.5
l‘ . Matter Nitrcgen
-1 Nitrogen - NCa 5 VL N
Phosphorus 3 VL
I Bray P1 Phosphate
Available 4 L P2Cs
! Bray P2
' i Potassium 250 H Potash
: Exchangaable - K K20
_t Caicium - Ca 7020 VH Lime
4 | Exchangeable
l i Magnesium - Mg | 390 H Magnesium
i Exchangeable Oxide
oy | Sodium - Na 88 VL
' ! Exchangeabie Gypsum
® | CEC 39.4 |Sulfur-S
i Meg/10Cg Elemental
Iron 5.2 L -
' Available - Fe Iron - Fe S
i Manganese-Mn | 2,7 L Manganese
Availacle Mn
l . Zinc - I ' 0.1 VL ! Zinc - Zn : Approximate
1 Avaiiagie Relation of CEC to
: Soll Texture
; Cf:pperz- Cu 0.5 M | copper-Cu 0-8 Sand
‘ i_Avaliacie 8-12 Loamy Sand
i Boron - B8 0.7 L - 12-20 Sandy/Silt Loam
| Available Boron - B 20.28 Loam
. I a oam
| Suifur - SCq 26 H Sulfate 40 + cm?
i Availapie Sulfur :
| Particle % Sand | 20 | o5 sin |74 % Clay | © Field Capacity 17.7
| Size , SILTLOAM
' Analysis Soil Texwure ; Wilting Point 5.7
% H Saturation 0 ; 89.1
| ldeal: 0-3% ?Zeca?- ig‘ft;;:on Available Water 1.4 .
" % K Saturation 1.6 : (Top Foot) . in.
: 5-79 : :
: ijjej!‘ >7% % Na Saturation| 1 b !
| % Mg Saturation | 8,3 . < V- N
o deal 13200 | Ideal: 0-2% gy ' R Ol 585
— \) ——
." Reccrs ara v 2ncad oniy for the sample tested. Reports. !etters, and name of Western Agricultural Laboratories, Inc., are not to be used under ')\y circumstanc

in agvernsng C ‘ne gereral public. Unusea certicns of the sample are retained for a period of 30 days after the sample is received.




l 9 mitted py: [ATES PETRO i
WeSTERN AGRICULTURAL 105 S 4TH ST
. ARTESIA NM ’
i 1 ABORATORIES, INC. Adress:
Agnicultural Testing & Consulting Services '
gred 9 9 rower.  KIETH MQRRIS |
P.O. Box 64666 5173 69th rower |
LUBBCCK, TEXAS 79464 Add . :
Phone: 806—794-4888 ress: ;
. 3/3/98 2
l SOIL ANALYSIS REPORT | Date: /3/ |
Results arz axpressed in Parts Per Million: For approximate Ibs./acre multiply by 2. '
I | Lab. No. 7850 | sample No. | B> > COMMENTS:
: Soil pH 8.0 Crop
!
' | Buffer pH Yield Goal
" | Free Lime H
Solutle Salts 0.30 i i
l (mmnos 7 om) Nutrient Recommendations (Ibs/Acre)
% COrganic 1.3
I Matter 1 Nitrogen
L Nitregen - NC; | & VL N
i Phesphorus 3 VL
l Bray P1 Phosphate
" | Availabie 4 L P20s
Bray P2
I Potassium 210 M Potash
Exchangeable - K| K:C
i .
i Caicium - Ca 6760 VH (i
& | Exchangeable Lime
? Magnesium - Mg ; 380 H Magnesium
. Exchangeable Oxide
o | Sodium - Na 95 VL
1
' i Exchangeabie Gypsum
~ | CEC 37.9 Sulfur - S
' Meq/10Cg Elementai
" dron 5.1 L -
l Availapie - Fe tron - Fe -
Manganese-Mn | 2 2 1, Manganese .
Available Mn : )
l ; Zinc - 2n 0.1 VL | Zinc-2n | Approximate
. Avaiiagie Reiation of CEC to
e Soil Texture
. Cop_pre;.‘ Cu 0.2 L | Copper-Cu 0-8 Sand
' Availacie 8-12 Loamy Sand
Boron - B 0.8 M . 12-20 Sandy/Silt Loam
Availabie Boron - B 20.28 Loam
L a oam
Sulfur - 50s 44 H | Sulfate 40+ Clay
| | Avaiianie Sulfur
Particle % Sand | 14 | o it | 80 % Clay | © Field Capacity 18.6
m  Size SILT-LOAM
l' Analysis Soil Texwre | Wilting Point 10.2
% H Saturation 0 ; 89,
| Idea: 0-5% :ei? igf;’;:m" 1 Available Water 1.5 _
l‘ | % K Saturation 1.4 ) {Top Foot) in.
/ H -1 7]
Lideal: 57 % Na Saturation| 1.1 b
(% M3 Saturation | 8,399999 Ideal: 0-2% gy ;Cué \’h&_&.ﬂf\

-
P
L 0 e X
10 W
= w
in

13 373 Atencec ony for the sampie testeq. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstance
5~ o r 3 gereral puolic. Unusec corticns of the sample are retained for a period of 30 days after the sampie is received.




I . S,u Mitted By: L2 TES - PETRO o
WESTERN AGRICULTURAL 105 § 4TH ST |
ARTESIA NM [
| L ABORATORIES, INC. Address |
. . . |
) Agricultural Testing & Consulting Services . . KIETH MORRIS
l-. P.O. Box 64666 5173 69th rower:
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress: |
3/3/98 |
I SOIL ANALYSIS REPORT Date: |
Results ars expressed in Parts Per Million: For approximate Ibs./acre muitiply by 2.
7857 oSBb~-9 i
I Lab. No. | | sampie No. COMMENTS: |
~ | Soil pH 8.1 Crop i
I Buffer pH Yield Goal E
_ Free Lime H
Soiubie Salts 0.30 . ;
' (MmRos » em) Nutrient Recommendations (Ibs/Acre)
% Organic 1.6
l Matter 1 Nitrogen
~ Nitrogan - NCa | 5 VL N
l Phosphorus 4 VL
Bray P1 Phosphate
Availabie 4 L P20s
Bray P2
l Potassium 340 H Potash
M | Exchangeable - K KO
. Caicium - Ca 7820 VH Lime
., | Exchangeable
! Magnesium - Mg | 475 VH | Magnesium
i Exchangeable Oxide
a | Sodium - Na 101 L
' i Exchangeabie Gypsum
.7 | CEC 44.4 | Suitur-8
_ | Meg/100g Elemental
P | lron 7.5 M -
I Available - Fe Iron - Fe -
Manganese-Mn { 3.2 L Manganese
Availapie Mn ;
' [ 2inc - In 10.1 VL | zinc- zn Approximate
i Availabie Relation of CEC to
copsr ~ O | Soil Texture
' popeers @4 10-7 M | Copper- Cu ' o8 Sana
el 8-12 Loamy Sand
Boron - 3 0.6 L _ 12-20 Sandy/Silt Loam
Availabie Boron - B gg—jg g;am!-
: Sulfur - SO 35 g | Sulfate 0+ Cay o
W LAvailacie Sulfur
i Panmicie % Sand | 8 | o ire | 88 ! 4 , , 18.9
Size % Sand ST | % Silt \% Clay Field Capacity
l Analysis Soil Texwre | Wilting Point 10.4
% H Saturation 0 : 8§8.1
Ideal: 9-3% ;’:eZT_ 2:‘;;:’” Available Water 1.5
l % K Saturation 2 ) {Top Foot) in.
. 3_70/ ~
3 :fjej:" 377 , % Na Saturation| 1 - —
% Mg Zaturation . o\ O e B s
i | loans Ghturation t 8.893999 Ideal: 0-2% By RSN \_,‘j:.[‘_)‘\ﬁ
‘w ]
J Repcris irs ri2nced oniy for the sampie testec. Reports, ietters, and name of Westemn Agricuiturai Laboratories, Inc., are not to be used under any circumstanc:

M acyart3ing .0 the general public. Unusea pertions Of the sampie are retained for a period of 30 days after the sampie is received.




‘ , YATES PETRO o
WesTERN AGRICULTURAL SWBmitted BY: 155 5 4TH ST |
ARTESIA NM
| ] ABORATORIES, INC. Address:
Agrnicultural Testing & Consulting Services . . KIETH MORRIS }
P.O. Box 64666 5173 69th rower: .
) LUBBOCK, TEXAS 79464 Add .
- Phone: 806—794-4888 ress:
. 3/3/98
I SOIL ANALYSIS REPORT Date:
) Results ar2 axcressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
P oB7=23
!, | Lab. No. 5czq | Sampie No. COMMENTS:
! Scil pH 8.3 Crop
I i Butfer oH Yield Goal
| , -
! Free Lime H
! Sciubie Saits 0.45 ; i
l - {mmnos ;) Nutrient Recommendations (Ibs/Acre)
' % Crganic 1.7
I Matter | Nitrogen
' Nitrcgen - NOs |4 VL N
W | Phcsphorus 4 VL
,l, ‘ Sray P1 Phosphate
. Availaole 5L P20s
. Bray P2
I : Potassium 350 H Potash
| | Exchargeable - K K0
- Calcium - Ca 7400 VH Lime
; " Exchangeable .
I . Magnesium - Mg | 750 VE | Magnesium . :
‘ i Exchangeable Oxide 1
. Socium - Na 203 M | Gypsum '
l Excnangeabie
¥ | CEC 45 Sulfur - S
i Meq/10Cg Elemental
i tron 1l0.4 M -
i . Available - Fe Iron - Fe T
. Manganese-Mn | 4,2 [, | Manganese
I Available Mn
' ) Zingc - Zn 0.1 VL Zinc - Zn Approximate
. Availadie Relation of CEC to
A A Soll Texture
C“jp.?"‘.”io “u 0.8 M | Copper-Cu 0-8 Sand
l Avaiiagi= 8-12 Loamy Sand
. Borcn - B 0.8 M . 12-20 Sandy/Silt Loam
: Available Boron - B :gjglammL
- a’ oam
| Sulfur - 304 75 H | Suifate 20+ Clay
; { Avatiape Suifur ;
.‘ ; } |
Particle % Sand | 10 oy site | 86 .% Clay | 4 Field Capacity 18.6
- Size SILT .
l ! Analysis Soil Texwre | Wilting Point 10.2
| % H Saturation 0 ; 82.2
| Ideai: 0-3% ?:e(:?' ia;x;;a:/:lon Available Water 1.5 )
2 /. | % K Saturation 2 ) (Top Foot) n.
D ldealt 8eTY
. 'fe\j" ki ; % Na Saturation| 1.9 Ce
- % Mg 3aturatien! 13,90 .
geat 15300 > Ideal: 0-2% sy~ AR \‘D\l&.&&

Repcriz are nenced only for the sampie iestaa. lepons, ietters. and name of Westem Agricultural Laboratories, inc., are not to be used under)any circumstanc:
N acvatlii ©g 2 tha general cublic. Unused scruons of the sample are retained for a period of 30 days after the sample is received.




!

I ‘ 9 YATES. PETRO o
WeSTERN AGRICULTURAL Simitted BY:105 5 4TH ST |
ARTESIA NM
i 1 ABORATORIES, INC. Address: z
Agricultural Testing & Consulting Services . . KIETH MORRIS !
P.O. Box 64666 5173 69th rower. |
_ LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 ress:
' . 3/3/98 :
l SOIL ANALYSIS REPORT | Date:
Resuits are axpressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
AR Fo:2- ) -
l Lab. No i Sampie No. COMMENTS: ‘
Soil 2H 8.2 Crop ‘
I- Buffer pH Yield Goal
_ Free Lime H
.1 Sociupla Saits 0.32 . .
' (mmnos . cm) Nutrient Recommendations (Ibs/Acre)
| % Crganic 1.2
I i Matter , Nitrogen
' Nitrcgen - NO3 | s VL N
§@ Phoschorus L4 VL
i = . :
' Sray P1 | Phosphate
- i Available 4 L P20s
; Sray P2
I' | Potassium 210 M | Potash
¢« Exchangeable - K K20
" Caicium - Ca 6870 VH Lime
I i Excnangeable
| Magnesium - Mg | 490 VH | Magnesium
) . Exchangeable Oxide
i Sodium - Na 110 L
' ; Exchangeable Gypsum
| CEC 39.5 |Sulfur-S
Meq/100g Elemental
iron 5.4 L -
' Available - Fe Iron - Fe )
| Manganese-Mn | 2.5 L[ | Manganese
Availabie Mn
' S Zinc - <7 0.1 VL | Zinc-2zn Approximate
1 Availacie Relation of CEC to
i Copper - Cu 0.5 M |¢ _ Soil Texture
! T opper - Cu 0-8 Sand
' ‘ Avaiiapie 8-12 Loamy Sand
Beron - 8 0.9 M . 12-20 Sandy/Silt Loam
Availabie Boron - B 20-28 Loam
) Sulfur - SOs 20 M Suifate 40+ ca:: oam
" | Avaiiaste Sulfur
. Particle o 14 as | 82 4 ; . 17.9
’ Size % Sand SILT % Silt % Clay Field Capacity
' Analysis Soil Texwure | Wilting Point 9.8
% H Saturation 0 : 87.1
) Ideal: 2-3% 73927' 2:"7‘;:20“ Available Water 1.4 )
l‘ % K Saturaticn 1.4 ) (Top Foot) in.
' "fej': iﬁ7q/" : W % Na Saturation| 1-1 -
g T cea 0-2% o e O

Reccris ar2 ~renced only for the sampie tested. Reports, letters, and name of Western Agricuitural Laboratories, Inc., are not to be used under any circumstanc.
in aaverusing 'c the general bubiic. Unused portions &f the sampie are retained for a period of 30 days after the sample is received.




‘ F;,me o By: ATES PETRO :
WeSTERN AGRICULTURAL 105 § 4TH ST
ARTESIA NM :
| L ABORATORIES, INC. Address: ;
. . . |
Agricultural Testing & Consuiting Services . . KIETH MORRIS |
P.O. Box 64666 5173 69th rower:
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
. 3/3/98 ?
! SOIL ANALYSIS REPORT Date: :
* Resuits are axpressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
fooU oSBY=J
l‘- Lab. No. | sample No. COMMENTS: :
Soil pH 7.9 Crop :
I Buffer oH | Yield Goal
» Free Lime H
Soluble Saits 0.70 : ;
l; (mmncs 7 cm) Nutrient Recommendations (Ibs/Acre)
% QOrganic i.¢6
l Matier Nitrogen
Nitrogen - NO;3 : 70 VH N
Phosghorus 3 VL
Bray P1 Phosphate
Available 4 L P20s
Bray P2
l Potassium 320 H | Potash
k| Exchangeabie - K K20
Calcium - Ca 7080 VH Lime
Exchangeabie |
Magnesium - Mg { 510 VHE | Magnesium
Exchangesabie Oxide
‘ Sodium - Na 33 YL
' Exchangeable Gypsum
CEC { 40.9 |Sulfur-S
Meq/10Cg Elementai
lron 9.8 M . .
I Available - Fe Iron - Fe
Manganese-Mn [ 4,9 L Manganese
Avaijapie Mn
' 5 Zinc - 2N 10.3 VL | Zinc - Zn Approximate
Avaiiapie | Relation of CEC to
Copper - Cu 0.6 M |co | Soil Texture
ret . pper - Cu 0-8 Sand
I Availacie 8-12 Loamy Sand
Boron - 3 0.8 M - 12-20 Sandy/Silt Loam
Available Boron - B gg-jg ‘L:(l)amL
‘ Suifur - SO4 75 H Sulfate 40 + Cl:yy oam
Availabie Sutfur
g’?j:*”-'e % Sand | 14 e ' % Silt | x % Clay | 4 Field Capacity 17.9
' Analysis Soil Texwre | Wilting Point 9.8
! % H Saturation 0 i 86.6
| Idear: 0-5% :’:;? igf‘;;:m" Available Water w .
) ' | % K Saturation 2 : (Top Foot) In.
3-79
f ideal: S ~ d - % Na Saturation| 1 b
i % Mg Zaturation 10.4 ideal: 0-2% VA U

1y Iy el -
'I Ciesan t3.200 o BY ¢\ &A&%
/
Recur rercag oniy for the sampie testec. Qescrts, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under ahy circumstance

:n2 jereral public. Unused coricns ¢f the sample are retained for a period of 30 days after the sample is received.

(




YATES PETRO

l . SOBmitted By:
: WeSTERN AGRICULTURAL s 105 S 4TH ST
. ARTESIA NM
5 1 ABORATORIES, INC. Address:
b Agncuiturai Testing & Consulting Services KIETH MORRIS
P.O. Box 54666 5173 69th Grower:
LUBBOCK, TEXAS 79464 Address:
> Phone: 806—794-4888 ress:
. _ 3/3/98
' SOIL ANALYSIS REPORT | Date:
.. Results ars expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
) h + QUL
I | Lab. No. Sampie No. COMMENTS:
" | Soil pH 8.0 Crop
I l Buffer oH Yield Goal
Free Lime H
l, Soluble Salts 0.49 Nutrient Recommendations (Ibs/Acre)
(mmnos / cm)
% Crganic | 1.2
Matter ; Nitrogen
‘ N 10 L N
Nitrogen - NO3 - i
@ | Phosphorus 4 VL
. | Bray P1 - Phosphate
Avaiiable 4 L P20s
Bray P2
l Potassium 235 M | Potash -
i | Exchangeabie - K| K20
I Calcium - Ca 7140 VH,ime
' ! Exchangeable
. | Magnesium - Mg | 530 VH | Magnesium
i Exchangeable Oxide
; Sodium - Na 80 VL
' Exchangeabie Gypsum
" | CEC ' 41.1 |Sulfur-8
s Meq/i0Cg Elemental
iron 6.3 M -
l Avaiiabie - Fe Iron - Fe )
Manganese-Mn ! 1.9 VL | Manganese
Availatie Mn
i~l Zinz - 2n 1 0.2 VL Zine - Zn Approximate
Avaiiatie Reiation of CEC to
| P Soil Texture
| CODD&.{- Cu O . 6 M Copper - Cu 0-8 Sand
l Availapie 8-12 Loamy Sand
J Borocn - B 0.8 L . 12-20 Sandy/Silt Loam
Availabile Boron - B 20-28 Loam
28-40 Clay Loam
I | Sulfur - SOs i5 M Sulfate 40 + Clay
L Avaiiabie Sulfur
Particie 0, Qn 24 | i | 72 4 . ; 16.3
Size % Sand Q71 | ‘%niﬁ' % Clay Field Capacity
I Analysis Soil Texwre Wilting Point 8.9
% H Saturation 0 ; 86.9
. ideal: 0-3% ?:ec;la' zgfl;;:on Available Water 0.8
I % K Saturation 1.5 . (Top Foot)
- 5.79
:je\j" 7% f O % Na Saturation| -7 Q} v
D % Mg Saturation! . . s -
g Saturation | deal: 0-2% gy L \GR D
1 —
' Reccrs ire niensed oniy for the sampie tesiea. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc:

i agvertsing (2 1n9 general public. Unused porticns of the sample are retained for a period of 30 days after the sample is received.



l ‘ ;&m o By: TATES. PETRO
WesTERN AGRICULTURAL 105 S 4TH ST
ARTESIZ NM !
| 1ABORATORIES, INC. Address:
Agricuitural Testing & Consuiting Services . ' KIETH MORRIS ‘
P.O. Box 64666 5173 69th rower: :
LUBBCCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
. 3/3/98
' SOIL ANALYSIS REPORT | Date:
" Results are 2xpressed in Parts Per Million: For approximate Ibs./acre muitiply by 2.
! IA-X-¥4 DBL~0
l i Lab. No. Sample No. COMMENTS:
' Socil pH 8.2 rop
l | Buffer oH Yield Goal
: Free Lime H
! Sciubie Salts 0.36 i ;
: ' | (mmhos 7 gm) Nutrient Recommendations (Ibs/Acre)
; ; % Organic 1.1
I _Matter Nitrogen
"% ' Nitrogen - NCs3 4 VL N
- Phosphorus 3 VL
' , Bray P1 Phosphate
i Availatie 4 1 P20s
' Bray P2
. Potassium 195 M Potasn
! Exchangeabtle - K K20
+ Caicium - Ca 6330 VH Lime
! Exchangeable
. . Magnesium - Mg | 480 VH | Magnesium
*< ! Exchangeable Oxide
@ | Scdium - Na 96 VL
I ! Exchangeable Gypsum
¥ | CEC 36.6 | Suifur-S
! Meg/10Cg Elemental
- ‘lron _ 5.4 L |iron-Fe . S
i Available - Fe '
i Manganese-Mn | 5 o vy, | Manganese
! Availante Mn
I ; Zi:"'g - In 0.4 VL | Zinc - Zn ' Approximate
Avaiiaci2 Relation of CEC to
LA . L Soil Texture
i XCPCE' —d 0.2 L | Copper-Cu 0-8 Sand
,I _Availaple 8-12 Loamy Sand
. D Boron - 2 6 1 . 12-20 Sandy/Silt Loam
| Availabie 0.6 L | Boron-8 202 Loam
. Suifur - 30s 56 H | Sulfate 0+ Gy
. Avaiiapia Suifur
i i !
,‘ gi:‘xzr:c‘e % Sand l?-a” _ 1% Silt 84 % Clay | 4 Field Capacity 18.2
l | Analysis Soil Texwre |~ Wilting Point 10.0
| % H Saturation 0 : 86.6 '
| Idear: 0-5% ;’:ec:’, igf;‘;:” Available Water 14 _
l | % K Saturation 1.4 i (Top Foot) n
. 2T, ¢
! ::’eﬁ" 5% % Na Saturation| 1.1 -
P % Mg Saturation ) . Lo . s S
L dsar 15-20% 0.9 \deal: 0-2% BY oM MOAING D be Lt

v N
Repcrss 12 niencec Sniy for the sample testac. Reports, letters, and name of Western Agricultural Laboratories, inc., are not to be used under dny circumstancs
In acvartis.ng I the general puolic. Unused cortions of the sample are retained for a period of 30 days after the sample is received.




' o - —& YATES PETRO
S itted By:
WesTERN AGRICULTURAL Y105 5 4TH ST
| LABORATORIES, INC. Adaress:  FREERTE
Agricultural Testing & Consulting Services
Grower:  KIETH MORRIS
P.O. Box 54666 5173 69th ’
x - /4 LUBBOCK, TEXAS 79464 Add .
; = Phone: 806—794-4888 ress:
I SOIL ANALYSIS REPORT | Date: 3/3/98
' Results are 2xpressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
- —
l Lab. No. 7663 Sample No. SE3-6 COMMENTS:
Soil pH 8.1 Crop
I | Buffer pH Yield Goal
Free Lime H
. | Solubie Saits 3 ; :
l (mmnoe * am) 0.43 Nutrient Recommendations (Ibs/Acre)
% Crganic 1.3
l Matter Nitrogen
! Nitrogen - NCs | 4 VL N
Phosphcrus 4 VL
l gray P1 Phosphate
Available 4 L P20s
Bray P2
I Potassium 220 M Potash
Exchangeable - Kj K20
Caicium - Ca 1 :
! Exchangeable 6620 VH Lime
" | Magnasium - Mg Magnesium
Exchangeable 740 VH Oxide
{2 | Sodium - Na
' Exchangeable 210 M Gypsum
CEC Sulfur - §
Meq/1CCg 40.7 Elemental
B | lron _
I Availabie -Fe | 6-1 M |lron-Fe :
" | Manganese-Mn | 5 o yp, | Manganese
Availabia ) Mn
' Zinc - Zn 0.1 YL | Zinc - 2Zn | . Approximate
Avaiiabis Relation of CEC to
r - Ch Soil Texture
Cooper - Cu 0.5 M | Copper - Cu 0-8 Sand
" Availatie 8-12 Loamy Sand
Boren - 8 - 12-20 Sandy/Siit Loam
' Available 0.8 M Boron - B 20-28 Loam
Sulfur - SOs Sulfate 2840 Sty Loam
< + a
l Avaiizbis 62 H Sulfur Y
g?;ic}e % Sand | 12 % Silt | 84 % Clay | 4 Field Capacity 18.2
I Analysis Soil Texture (°+%* Wilting Point 10.0
% H Saturation . :
ideal: 0-5% 0 o Satmeion| 81.2  Vavailable Water w _
l‘ % K Saturation 14 : (Top Foot) : n.
\ . 279 . -
1ceal: > 7% % Na Saturation| 2.3 Ce N
% Mg taturation - . A AN A a
l | lceai. 1-2C% 15.1 Ideal: 0-2% By L N \:_ N

A ),
Repors 172 :ntenced only for the sample tested. Reports, letters, and name of Western Agricultural Laboratories, inc., are not to be used under afiy circumstanc
In acve~sirg 'c the gereral public. Unusec corions of the sampie are retained for a period of 30 days after the sampie is received.




e ——r . s s b et e et ——— i e e —— s o — —,

inacve s 7 o e ereral public. Unused portions of the sampie are retained tor a period of 30 days after the sampie is received.

' .,- SUBmitted By:YATES PETRO
WesTERN AGRICULTURAL S YATES PETRO
Address: ARTESIA NM
| LABORATORIES, INC.
Agnicultural Testing & Consulting Services
P.0. Box 64666 5173 69th Grower: KIETH MORRIS
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
l SOIL ANALYSIS REPORT | Date: 3/3/98
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
{
l | Lab. Ne. 7664 | sample No. {SB4-6 COMMENTS:
Soil pH 8.2 | Crop
' Buffer pH Yield Goal
Free Lime H
B | Soluble Salts i i
l (mmnos ¢ em) 0.29 Nutrient Recommendations (Ibs/Acre)
t % Crganic -
l | Matter -2 Nitrogen
' Nitregen - NCz | 4 vy, N
| Phospncrus
‘ I [ Bray P1 |4 VL Phosphate
i Available P20s
, . 5L
H E,ay P2
| Potassium - Potash
l | Exchangeabie - K 225 M K0
. Caicium - Ca ' :
l | Exchangeable 6500 VH Lime
W | Magnesium - Mg Magnesium
© W i Exchangeable 690 VH Oxide
.| Sodium - Na
‘ I : Exchangeable | 119 L Gypsum
CEC Sulfur - S
Meg/1C0g 39.8 Elemental
iron -
' Available -Fe | 6.6 M lron-Fe -
Manganese - Mn Manganese
l Available 1.9 VLI "'mn
v Zinc - 23 PR i A Imate
- | Availabie 0.3 vL |éinc-2n Relation of CEC to
Copper - Cu _ Soil Texture
I Availabie 0.3 L | Copper-Cu g:?z fg:rdny Sand
Boron - 3 12-20 Sandy/Silt Loam
Availapie 0.8 M |Boron-B 20.28 Loam
. ay Loam
Sulfur - SCs Suifate 40+ Ci
I { Avaiiacie 35 H Sulfur T
giaj:”e % Sand | 24 l % Silt | 79 % Clay | ¢ Field Capacity 16.3
, | olee - =
l | Analysis | Soil Texwre ;SILT LOAM Wilting Point -
I :/éeé-;':s‘sf‘g;:tzon 0 % Ca Saturation| g5 g Available Water .
l; | % K Saturation 1.4 \deal: 85-75% (Top Foot) 0.8. n.
i ldeal: 3-7% i .
- % Na Saturation| ; 1 ¢
% Mg Taturation . = ) . ~ A\ o0
l : lgeaig' Ti3ge 1 14,4 Ideal: 0-2% BY WA \(_L,Lg: a;\z\é’_\ﬁ
r: - NG

Repors a2 oianzed only for the sampie asted. Reports, letters, and name of ‘Nestem Agricultural Laboratories, Inc., are not to be used under any circumstanc




in aoverisicg C N2 ganaral public. Unusec portions cf the sample are retained for a period of 30 days after the sample is raceived.

l N Submitted By: YATES PETRO
WESTERN AGRICULTURAL v AR e o
Address: ARTESIA NM
| 1 ABORATORIES, INC.
Agricultural Testing & Consulting Services
l P.O. Box 64666 5173 69th Grower:  KIETH MORRIS
LUBBQCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
l SOIL ANALYSIS REPORT | Date: 3/3/98
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
I | Lab. No. 7665 | sample No. |SB5-6 COMMENTS:
' Soil pH 8.2 Crop
' Buffer pH Yield Goal
! Free Lime H
. Soluble Salts ; :
(mmhos 7 cm) 0.35 Nutrient Recommendations (Ibs/Acre)
‘ % Organic i 1.5
l Matter f Nitrogen ,
Nitrogen - NOs i 4 VL N
Phoschorus
‘ 4 VL
I Sray P Phosphate
Available 4L P20s
' Bray P2
Potassium Potash
Exchanrgeabie - K 240 M KO
Calcium - Ca | :
I Exchangeable ! 6600 VH Lime
Magnesium - Mg ! Magnesium
Exchangeabis | 780 VH Oxide
Soaium - Na ;
l | Exchangeaple | 229 M Gypsum
CEC Suifur - §
Meq/iCCg 4l.1 Elemental
fron - .
l Available - Fe 6.9 M Iron - Fe
Manganese - Mn Manganese
l Availacie 1.9 VL Mn
Zinc - Zn fo L Approximate
Availabie ! 0.1 VL |2&nc-2n Relation :1 CEC to
; Copper - Cu Co _ Soll Texture
: .5 ) pper - Cu 0-8 Sand
l Available 0.5 4 8-12 Loamy Sand
Boron - & 12-20 Sandy/Silt Loam
Availabie 0.8 M Boron - B gg—jg (L:TamL
; ay Loam
Sulfur - SC4 i Suifate 40+ Cl
I Avaiiasie |44 H Suifur ay
' . B |
gia-r:c!e % Sand | 10 [ % St ! 84 % Clay | 6 Field Capacity 19.3
&5 H .
' Analysis ISoil Textre 2Ll Wilting Point 10.6
% H Saturation | . .
| ideal: 9-3% [ 0 :’;:;Ia_ igj‘;;::“’" 80.3 Available Water s .
l | % K Saturation i 1.5 M (Top Foot) . in
:/dewal: el % — % Na Saturation| 2.3 QD
[ 9% Mg laceration ! ‘ X < .
l renr ST 15,3 Ideal: 0-2% gy SO\ \ O
’ Reccr:z wr2 oraec caiy for the sample tested. Reports, letters, and name of Western Agriculitural Laboratories, Inc., are not to be used under any circumstanc




mn acver‘\t’sm.; vl

:ne jenerai public. Unused portions of the sample are retained for a period of 30 days after the sample is received.

l @ s&med By:YATES PETRO 3
WesTERN AGRICULTURAL Y ins s atd 9T
i LABORATORIES, INC Address;  RRTESTA M |
' . j
Agnicuitural Testing & Consuiting Services 5 |
: . : }
P.C. Box 64666 5173 69th Grower: KIETH MORRIS
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
l SOIL ANALYSIS REPORT | Date: 3/3/98
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
. Lab. No. 7666 | sample No. |[SB6-6 COMMENTS: _;
Soil pH 8.1 Crop
I Buffer pH Yield Goal
Free Lime H
i Sciutie Salts i i
l | {mmnos ; em) 0.35 Nutrient Recommendations (Ibs/Acre)
| % Organic
: ey 1 » 3
. Matter : Nitrogen
i Nitrcgen - NCgs : 4 VL N
. Phosphorus
! ‘ 3 VL
l ; Bray P1 Phosphate
| Available P20s
E grayP2 (4 b
! Potassium Potash
l { Excnangeabie - K 245 M K20
' Calcium - Ca ;
' { Exchangeable 6720 VHLime
' Magnesium - Mg Magnesium
‘ Exchargeable 850 VH Oxide
i n
: Sodium - Na
l Exchangeable 215 M Gypsum
CEC Sulfur - S
Meq/100g 42.2 Elemental
fron . . }
' Availabie - Fe 6.2 M |lron-Fe
! Manganese - Mn Manganese
l | Availabie 1.9 VL | 'wMn
{ Zing - 2n i . .r
| Availaoie 0.1 v |Zinc-2n Relation of CEC o
! - Soil Texture
+ Copper - Cu .
I | Availapie 0.5 M | Copper-Cu 6-12 Loumy Sand
i Boron - 3 . 12-20 Sandy/Silt Loam
i Available 0.8 M |Boron-B 2028 Loam
i Sulfur ~ 3Ca Sulfate 40+ Clay
| Available 62 H Suifur
| Particle % Sand | 10 1% silt| g.4 % Clay | 6 Field Capacity 19.3
' Analysis Soil Texwre SILT ’ Wilting Point Lo 6
7ge}-—f;;'sifgzztion 0 % Ca Saturation} 79 5 Available Water .
S Ideal: 65-75% :
' ' % K Saturaton | | . (Top Foot) 1.5 in.
H ais .70/ .
; i;ie:: 2 % Na Saturation| o 1 ¢
© % Mg Zariratuon . ‘ : . I
f 12*13 ‘_éﬁ-a?cqfnZ 16.8 Ideal: 0-2% BY"‘:)\ Llasuw L) ‘._:‘;.;_q_r
= = - —
. Reccni: 3o ~tencsd anly ‘or the sampie testea. Seports. letters. and name of Western Agricultural Laboratories, Int., are not to be used under any circumstanc:




WesTERN AGRICULTURAL

Submitted By: YATES PETRO
105 S 4TH ST

" ldeal: 13-2C%

1 ABORATORIES, INC Address:  ARTESIA T
I .
Agricultural Testing & Consulting Services
P.C. Box 64666 5173 6th Grower: KIETH MORRIS
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
SOIL ANALYSIS REPORT | Date: 3/3/98 -
Results are 2xpressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
Lab. No. 7667 | sample No. |SB7-6 COMMENTS:
|
! Soil oH 8.3 Crop
i
| Butter pH Yield Goal
Free Lime H
; (%Or';’r?éi 5?'%5\ 0.56 Nutrient Recommendations (Ibs/Acre)
| ' 1]
| % Crganic 1.5
‘ Maiter Nitrogen
i Nitrogen - NOs | 4 VL N
. Phosgnorus
| » 4 VL
[ Sray 1 Phosphate
| Available 4L P20s
; Bray P2
f .
. Potassium Potash
! Exchangeable - K 320 H K20
Calcium - Ca ;
i Exchangeable 6960 VH Lime
" Magnesium - Mg Magnesium
: Exchangeable 730 VH Oxide
* Sodium - Na
| Exchangeable 205 M Gypsum
| CEC Sulfur - S
i Meq/1CCgq 42.6 Elemental
ngilabie - Fe 7.5 M |lron-Fe 'J )
i Manganese - Mn 2.7 L Manganese
© Availaple ‘ Mn
c2inc - I i L ' Approximate
i Availaoie 0.1 VL | &inc-2n Relation of CEC to
e - Soil Texture
! Zo:ger'n Cu 0.8 M | Copper-Cu . 0-8 Sand
A flacie 8-12 Loamy Sand
- Boron - B 12-20 Sandy/Silt Loam
| Avaiiabie 0.6 L |Boron-B 20-28 Loam
1
"Sulfur - S0 s g | Sulfate s Gy boam
. Avaiiatie Suifur
| gfje‘“c'e % Sand | 14 f % Silt E 80 % Clay | 6 Field Capacity 18.6
| Analysis Soil Textwre |9 1&T LUAM Wilting Point 10.2
| % H Saturation . .
| ideal: 0-5% 0 o S| 317 Available Water
| % K Saturation eal o> (Top Foot) 1.5 in
| Ideal: 5-7% 1.9 % Na Saturafi
S S—— a Saturation 2.1
PV Mg o zaluratlion 14.3 Ideal: 0-2%

Repors ar? riznded oniy for the sampie tastec. Reports.

BY _Q__E.\\:.-"“%’ Ol £

letters, and name of Westermn Agricultural Laboratories, Inc., are not to be used under a

in acverusing "o :ng gensral public. Unused porticns of the sample are retained for a period of 30 days after the sample is received.

r}y circumstanc




—— e —————— e ——— ———

i
I w . A JLTURAL Submitted By: YATES PETRO |
ESTERN AGRICU 105 S 4TH ST
| 1 ABORATORIES, INC Address:  RRTESTR M
p .
Agricultural Testing & Consuiting Services
l P.C. Box 64666 5173 69th Grower: KIETH MORRIS
LUBBOCK, TEXAS 79464 Add )
Phone: 806—794-4888 ress:
. |
l SOIL ANALYSIS REPORT | Date: 3/3/98 |
Results ars a2xpressed in Parts Per Million: For approximate ibs./acre muitiply by 2.
l | Lab. Ne. 7668 | sample No. |SB8-6 COMMENTS: |
Soil pH 8.3 Crop ‘
I Buffer pH Yield Goal
Free Lime H
: Solubie Saits 3 ; ;
| | (mmnos ] gm) 0.43 Nutrient Recommendations (Ibs/Acre)
% Crganic 1.4
l l Marzer ; Nitrogen
- Nitrcgen - NCa ' 4 VL N
! Phosphorus 4
; = " 4 VL
. ; Sray P1 Phosphate
i Avaiiable P20s
| sraypz (4 L
| Potassium ! Potash
' ! Exchangeable - K. 210 M K20
' Caicium - Ca ! -
. ! Exchangeable §370 VH Lime
! Magresium - Mg Magnesium
! Exchang2able 850 VH Oxide
. Sodium - Na
' Excnangeable 213 M Gypsum
CEC Sulfur - S
Meg/100g 40.4 Elemental
Iron - -
l Available - Fe 5.8 L Iron - Fe
[ Manganese - Mn Manganese
I | Available 2.0 VL | "pp
D Zing - Zn | i L Approximate
: Availatie 0.1 VL | Zinc Zn Relation ot CEC to
! ~, Soil Texture
: Cop;er'- Cu 0.3 L Copper - Cu 0-8 Sand
. ; Availabie 8-12 Loamy Sand
! E\(I);(i}lgb-‘e?, 0.7 L Boron - B ;g:g(e) E:::‘ylsm Loam
Sulfur - SO Sulfate ’ : 28-40 Clay Loam
! ur - 504 5 . 40+ Qlay
l i Availapia 35 H Sulfur Jd Gy
Rarticle % Sand | 10 % Silt | 80 % Clay | 10 Field Capacity .20.8
l Anaiysis : Soil Texture F:.L st wnﬂng Point - ll 4‘ . -
Tﬁeifgfi-’.ii""” 0 % Ca Saturation| 78.8 Available Water
; — = Ideal: 65-75% . : :
l i % K Saturation 1.3 (Top Foot) 1.6 _ n.
i B~ Y) H . «
;’ Ldeal. 272 : % Na Saturation| 2.3 *
% Mg awrzition . \ I
Clgen © 3-30% | 17.5 ldeal: 0-2% BYU\ L \V l¢ rr‘
) n
l Recc—z 52 ~randac Sniy for the sampte tested. Repons, letters, and name of Westem Agricultural Laboratories, i?\i:.. ar; not to be used under dny circumstance

nagvaciag o t2 gereral public. Unusea norticns of the sample are retained for a period of 30 days after the sample is received.




! WESTERN AGRICULTURAL Weso7ames Emes
S GRICUL 105 S 4TH ST
i L ABORATORIES, INC. Acdrss;  ARTESIA WM
Agricultural Testing & Consulting Services : .
l P.O. Box 64666 5173 69th Grower: KIETH MORRIS
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ) ress:
i SOIL ANALYSIS REPORT | Date: 3/3/98
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
' Lab. No. 7665 | gample No. |SB96 COMMENTS:
Soil pH 8.2 Crop ‘
l Buffer oH Yieid Goal l
Free Lime H
I Soluble Saits i i
(mmhoe ; em) 0.35 Nutrient Recommendations (Ibs/Acre)
% Organic 1.2
I | Matier ) Nitrogen |
Nitrogen - NO; | 4 VL N
Phesphorus 5 VL
' ; Bray P1 Phosphate
: i Availacie 6§ L P20s
Sray P2
: Potassium Potash
. | Exchangeable - K| 190 M o)
| Calcium - Ca -
l  Exchangeable | 5920 VH Lime
Magnesium - Mg Magnesium
xchangeable 770 VH Oxide
Sodium - Na
l Exchangeable 3z VL Gypsum
! CEC Sultur - S
Mea/1CCg 36.9 Elemental
lron - -
l Availapie - Fe 4.9 L Iron - Fe
Marganese - Mn Manganese
| Availabig | 1.7 VL Mn
l i Zing - Zn " 0.1 VL | Zinc-2n Approximate
| Avaiiaple ! Relation of CEC to
; . i Soll Texture
! 205?8;,3 Cu 0.3 L | Copper-Cu 0-8 Sand
f vaiiasis 8-12 Loamy Sand
j Borcn - E . 12-20 Sandy/Silt Loam
Availabie 0.6 L Boron - B gg—jg é«l:amL
ay Loam
Suifur - SCu Sulfate 40+ Cl
' . Available 335 H Suifur i
| — !
| giazf;‘c’e % Sand | 4 1 % sm_l 90 % Clay | 6 Field Capacity 20.2
l Analysis Soil Texwre |~~~ * Wilting Point 11.1
% r Saturation i 2
Ideal: C-5% 0 ?::ec: Segf‘;;i:” 80.2 Available Water 1.6 _
I | % K Zaturation 1.3 ) (Top Foot) : n
! N S TG : .
? i?ga:l. S7% | % Na Saturation| 1.1 b —
I oG spdBten 17 4 Ideal: 0-2% gy L ;Cug Ol AL
Repcriz e ATtenga¢ niy for the samole testad. Reports, Ie‘tters, and name of Western Agricultural Laboratories, inc., are not to be used under an{/ circumstanc

i acvarusing .o the gereral public. Unused contions of the sample are retained for a period of 30 days after the sampie is received.




B

? A ; itted By: .YATES PETRO
WESTERN AGRICULTURAL 105 S 4TH ST
LABORATORIES, INC Address:  ARTESIA TH
’ -*
Agrnicuitural Testing & Consulting Services :
P.C. Box 64666 5173 69th Grower: KIETH MORRIS
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
SOIL ANALYSIS REPORT | Date: 3/3/98
Results are expressed in Parts Per Million: For approximate ibs./acre multiply by 2.
Lab. No. 7670 | sample No. |SB10-6 COMMENTS:
Soil pH 8.3 Crop
Buifer oH Yield Goal
Free Lime B
Sciuble Saits i ;
| (mmios » &m) 0.32 Nutrient Recommendations (Ibs/Acre)
| % Organic
[ 0 UG 1.3
: Matter Nitrogen
! Nitrogen - NCs | 4 VL N
' Phosphorus
S 4 VL
Bray P1 Phosphate
Available 41 P20s
i Bray P2
Potassium Potash
Exchangeable - K 240 M K20
Calcium - Ca e .
Exchangeable 8500 VH Lime
» Magnesium - Mg Magnesium
! Exchangeable 730 VH Oxide
Sodium - Na
Exchangeable 170 L Gypsum
CEC Sulfur - §
Meq/100g 39.9 Elemental
Iron -
Availatle - Fe 5.3 L iron - Fe )
Manganese-Mn | , 2 L Manganese
Available S Mn
; Zinc - Zn inc -2 Approximate
: Availacie 0.1 vL Zinc-2n Relation of CEC to
{ Copear - Cu Soll Texture
|ogeEEE 0.3 1 | Copper-Cu 0-8 Sand
| Avaiiabie 8-12 Loamy Sand
Boron - 2 - 12-20 Sandy/Silt Loam
Avaiiapie 0.8 M Boron - B gg-jg lc.:clmmL
a
Sulfur - SCa 35 H Sulfate 40 + cna; oam
Availabig Sulfur
g?gfc’e % Sand | 4 | % Silt | 90 % Clay | 6 Field Capacity 20.2
Analysis Soil Texwure 151 L Wilting Point 11.1
% H Saturation . .
| Ideai: 0-3% 0 ?:eif, i‘gi‘;;:m" 8l.4 Available Water L ‘
| % X Saturation 1.5 : (Top Foot) in
| Ideal: 3-7% : .
- % Na Saturation 1.8 b
% Mg 3aruration | ) ) VA\C
idear 12-20% 15.2 Ideal: 0-2% \'\‘LP?S M

Reccrs ar2 ntenced sniy for the sampie testad. Peports, letters, and name of Western Agricuitural Laboratones Inc., are not to be used under y\y circumstanc

inagvartsirg i

2 jererai sublic. Unusea portions of the sampile are retained ‘or a period of 30 days after the sample is received.
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in acverusing 0 tne gereral public. Unused portiers of the sampie are retained for a period of 30 days after the sample is received.

BYQD\ \qéif éi)s g é‘i

Reocrs are .ni2ndea aniy for the sampie tested. Reports, letters, and name of Western Agricuitural Laboratories&ﬂ)c.. ar¥ not to be used under @ny circumstanc-

w . A TURAL Su!mitted By: YATES' PETRO
ESTERN AGRICULTU 105 S 4TH ST
L ABORATORIES, INC Address,  ARTESIA MM |
’ * :
Agricultural Testing & Consulting Services !
P.0. Box 64666 5173 69th Grower: KIETH MORRIS
LUBBOCK, TEXAS 79464 Address:
Phone: 806— 794-4888 ’
SOIL ANALYSIS REPORT | Date: 3/3/98
Results are 2xpressed in Parts Per Million: For approximate Ibs./acre muitiply by 2.
Lab. No. 7671 | sample No. |BL1-1 COMMENTS:
Soil pH 8.1 Crop
Buffer pH Yield Goal
Free Lime H
Solutie Salts . .
(mmhbos / am) 0.48 Nutrient Recommendations (Ibs/Acre)
% Crganic 1.8
Matter Nitrogen
Nitrcgen - NCs | 4 VL N
Phoschorus 3 VL
8ray P1 Phosphate
Available 4 L P20s
Bray P2
Potassium Potash
Exchangeable - K 320 H K20
Calcium - Ca |
Exchangeable 6750 VH Lime
Magnesium - Mg Magnesium
Exchangeable 420 VH Oxide
Sodium - Na
Exchangeabie 85 VL Gypsum
CEC Sulfur -8
Mea/100g 38.5 Eiemental
Iron - -
Availabie - Fe | 9+9 L |lron-Fe
Manganese - Mn 4.2 L Manganese
Avaiiable * Mn
i Zinc - Zn ‘ N i Approximate
Availacie ! 0.3 VL | Zinc-2n ! Relation of CEC to
! v Soll Texture
Copper - Cu 0.5 M | Copper - Cu 0-8 Sand
Availaple 8-12 Loamy Sand
Boron -8 . 12-20 Sandy/Silt Loam
Availabie 0.9 M |Boron-B gg‘jg (‘-:‘::;“Loam
Suifur - SOa Sulfate 40 + Cla
Availapcle 112 H Sulfur Y
Particle % Sand | 22 % Silt | 72 % Clay | 6 Field Capécity 17.4
Analysis Soil Texwre [o1 0T LOAM Wilting Point 9.5
% H Saturation .
| Ideal: 0-3% 0 " Ca Sauration|  87-8  [available Water L 3 '
% K Saturation 5.1 ) (Top Foot) . in.
- S_704 . .
:deaL, > 7° . % Na Saturation| 1
| % Mg Satration | g 1050001 ideal: 0-2%
! ldeal *3-2C%




WesTERN AGRICULTURAL ! 105 S 4TH ST
| LABORATORIES, INC pogress: | FRTERTR W
’ -
Agrnicuitural Testing & Consuiting Services
P.O. Box 64666 5173 60th Grower: KEITH MORRIS f
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
l SOIL ANALYSIS REPORT | Date: 3/3/98
Results are axpressed in Parts Per Million: For approximate Ibs./acre muitiply by 2.
' Lab. No. 7672 ’ Sample No. B2-1 COMMENTS:
Soil pH 8.2 Crop '
' Buffer oH Yield Goal
Free Lime H
' Soiubie Saits i i
l | (mmnos / om) 0.26 Nutrient Recommendations (Ibs/Acre)
% Organic 1.9
. Matter Nitrogen
i Nitrogen - NCa 1 4 VL N
i Phospnorus z
= |4 VL
' | Bray P1 |~ "~ | Phosphate
| Availabie 4 L P20s
! Bray P2
| Potassium ;| Potash
' ! Exchangeable - K 620 VH K20
i Calcium - Ca ? .
l | Exchangeabie 7460 VH Lime
¥ | Magresium - Mg Magnesium
! Exchangeabie 310 ¥ Oxide
Sodium - Na
l Exchangeable 53 VL Gypsum
CEC Sulfur - S
Meq/10Cg 41.7 Elemental
Iron -
. Available - Fe 4.4 L Iron - Fe T
| Manganese - Mn 4.0 L Manganese
' | Availabie * Mn
Zinc - Zn inc -2 | Approximate
. Available 0.4 VL |Zinc-2n Relatlon of CEC to
Copper - Cu Soil Texture
Sy 0.3 L |Copper-Cu 0-8 Sand
' Availacie 8-12 Loamy Sand
Boron - 8 12-20 Sandy/Silt Loam
Available 0.9 M | Boron-B 20-28 Loam
= - 28-40 Clay Loam
Sulfur - 30 15 M Sulfate ‘ 40 + Clay
Availabie Sulfur '
gfgic’e % Sand | 10 ! % sm,l 64 % Clay | 26 Field Capacity 26.6
v : SILT LOBN
l Analysis Soil Texwre | Wilting Point 14.6
% H Saturation . .
| 1deal: 9-5% 0 o Ca Saturaion) 89.4 Available Water
' % K Saturation 3.8 ) (Top Foot) 2.1 in.
:’:je\jl: 7% - % Na Saturation| 5 QD\
I 'c‘;eag ’.fv;-":.’,."’-‘clon ‘ 6.2 Ideal: 0-2% BY %CU‘ X \J & —
l Recoris are eraa2a oniy for the samcele tesied. Reports, letters, and name of Western Agricuitural Laboratories, Inc., are not to be used under )ny circumstanc

in aavers.oT o 'na generai public. Unused corticns of the sampie are retained for a period of 30 days after the sampie is recaived.




I .,_ Su!mitted gy: TATES PETRO
WesTERN AGRICULTURAL Y105 § 4TH ST
i LABORATORIES, INC. padress:  BRTESTE T
Agricultural Testing & Consuiting Services ;
P.C. Box 64666 5173 69th Grower: KEITH MORRIS !
LUBBOCK, TEXAS 79464 Address: :
Phone: 806—794-4888 ress:
' SOIL ANALYSIS REPORT | Date: 3/3/98 ?
Resuits are expressed in Parts Per Million: For approximate ibs./acre multiply by 2.
' Lab. No. 7673 | sampie No. |B371 COMMENTS:
Soil pH 8.3 Crop f
' Buffer pH Yield Goal
Free Lime H
Soiuble Salts 5 i ;
' (mmhos 7 em) 0.25 Nutrient Recommendations (ibs/Acre)
% Organic 1.9
l Matter - Nitrogen
Nitrogen - NOs | 4 VL N
Phosphorus 11 L
. Bray P1 Phosphate
Available P20s
Bray P2 33 L
Potassium Potash
l Exchangeable - K| 620 VH KO
Calcium - Ca 1
l Exchangeable 7100 VH Lime
Magnesium - Mg Magnesium
Exchangeable 260 H Oxide
Sodium - Na
l Exchangeabie 51 VL Gypsum
CEC Sulfur - 8
Meg/10Cg 39.5 Elementai
fron -F
. Available - Fe | 2+9 L |lron-Fe )
Manganese - Mn 4.0 L Manganese
Avaiiabie : Mn
' Zinq -‘7.’_"."1 0.7 L Zinc - Zn Approximate
Availabie Relation of CEC to
i Soll Texture
Copper - Cu 0.2 L | Copper-Cu ' 0-8 Sand
' vailabie 8-12 Loamy Sand
Boron - B : - 12-20 Sandy/Silt Loam
Availatie 0.8 M Boron - B gg—jg 'E:?amL
ay Loam
Sulfur - SCa Sulfate ! 40+ C
' Availatie 15 M Sulfur , o
’ g?zféicfe % Sand | 20 ‘ % Silt | 52 % Clay | 28 Field Capacity 25.8
. - e
l :on:lyss;:uration Soil Texture | Wilting Point 14.2
Ideai: 0-5% 0 ?:eif' igg;:on 89.9 Available Water 5.0 )
' % K Saturation 4 ' (Top Foot) : in.
. &_T0
‘ i/de:" 5-7% , % Na Saturation| .5 Q‘_}
: Mg Saturation | . - o
lasal <2200 1 5.5 \deal: 0-2% sy O\ QO £.4¢
l Reoors ure intencsa only for the sampie tested. Reports. letters, and name of Westemn Agricultural Laboratories, inc., are not to be used under a)ty circumstance

in aaverusing 'C (ne general public. Unused cortions of the sample are retained for a period of 30 days after the sample is received.



in aaver.sing 1o e jeneral pubiic. Unusea porticns of the sample are retained for a period of 30 days after the sampie is received.

. YATES PETRO
A Submitted By:
WesTERN AGRICULTURAL ¥:105 5 4TH ST
ARTESIA NM
1 ABORATORIES, INC. Address:
Agricuitural Testing & Consulting Services . . KEITH MORRIS
P.C. Box 64666 5173 69th rower:
LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 s:
) . 3/3/98
SOIL ANALYSIS REPORT Date:
Resuits are expressed in Parts Per Miilion: For approximate ibs./acre muitiply by 2.
o/ 4 be U-=L
Lab. No. | Sampie No. COMMENTS:
Soil oH 8.3 Crop
i Buifer pH- Yield Goal
Free Lime H
Solubie Salts 0.23 . .
(MMinos - ‘é'm) _7 Nutrient Recommendations (Ibs/Acre)
% Organic 2.0
Matter ' Nitrogen
Nitrogen - NQO3 4 VL N
Phosphorus 8 L
gray P1 Phosphate
Availabie 9 L P20s
Bray P2
Potassium 310 H Potash
Exchangeable - K K20
Caicium - Ca 7280 VH
Exchangeable Lime
Magnesium - Mg | 305 H | Magnesium
Exchangeable Oxide
Sodium - Na 53 VL
Exchangeable Gypsum
CEC 49 Suifur - S
Meq/100g Eiemental
iron 6.3 M _ -
Available - Fe Iron - Fe
Manganese-Mn | 2.5 L Manganese
Availatle Mn
Zinc - Za 0.2 VL {Zinc-2n Approximate
Availabje Relation of CEC to
Soil Texture
Cop.}:er - Cu 0.2 L | Copper-Cu . 0-8 Sand
Available 8-12 Loamy Sand
Borcn - 3 0.8 M . 12-20 Sandy/Silt Loam
Available Boron - B gg-jg (L:claamL
a oam
Sulfur - SCs 15 M Sulfate 40 + Cla;l
Availabie Suifur
Particie 20 Lo st | 50 30 - , 26.5
Size % Sand LAY ; 26‘81& % Clay Field Capacity
Analysis Soil Textwure i Wilting Point 14.6
% H Saturation 0 ; 91.1
Ideal: 0-5% e Ao Available Water 5.2 .
% K Sawration | 2 ’ (Top Foot) in
l?e\i': >7% % Na Saturation .5
% Mg Zaturaticn 6.4 . QD
tideal 13-20% Ideal: 0-2% BY \\G
Recaors 1rs vtancad sniy for the sample testec. Repcrts, letters, and name of Western Agriculturai Laboratories, INC., are™hot to be used under any circumstanc




I ‘ . . YATES PETRO
WesTERN AGRICULTURAL Submitted BY:1 555 g7H ST
| L ABORATORIES, INC. Address;  BRTESTR T
Agricultural Testing & Consulting Services
9 9 s G . KEITH MORRIS
. P.O. Box 64666 5173 69th rower:
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
’ . 3/3/98
' SOIL ANALYSIS REPORT | Date: /3/
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
1675 B85-1
l Lab. No. | sample No. COMMENTS:
Soil pH 8.3 Crop
I Buffer pH Yieid Goal
Free Lime H
l Soluble Saits 0.19 Nutrient Recommendations (Ibs/Acre)
(mmnos / cm)
% Organic 1.5
' Matter Nitrogen
Nitrogen - NOs 4 VL N
Phospnorus 4 VL
Bray P1 Phosphate
i Availaple 4 L P20s
! Bray P2
l | Potassium 320 H | Potash
i Exchangeable - K| K0
. Caicium - Ca 6980 VH i
l ! Exchangeable Lime
Magnesium - Mg | 250 H Magnesium
i Exchangeable Oxide
! Sodium - Na 48 VL
l Exchangeable Gypsum
CEC 38 Sulfur - §
Meg/100g Elemental
Iron 3.3 L - ..
' Available - Fe Iron - Fe ’
Manganese-Mn [ 2 3 1, Manganese
Available Mn
' Zinc - Zn 0.2 VL | Zinc - 2n Approximate
Avaiiaoie Relation of CEC to
Soll Text
Copper - Cu 0.2 L | Copper-Cu 08 sand
. Availacle . 8-12 Loamy Sand
Boron - 8 0.9 M - 12-20 Sandy/Silt Loam
Available Boron - B 20-28 Loam
28-40 Clay Loam
Sulfur - SCa 15 M Sulfate 40+ Clay
Available Suifur
Particie % Sand | 24 ! % Siit | 48 % Clay | 28 Field Capacity 25.1
Size CLAY-LOAM
l Analysis Soil Texwre ! Wilting Point 13.8
% H Saturation 0 i 91.8
ideal: 0-5% ?::;T_ igfl;;:'on Available Water 2.0 _
' % K Saturation 2.2 i (Top Foot) in
; i/de_a': >-7% , % Na Saturation| .5
L% Mg Zawuration | s .
l btz Fadation 5.5 Ideal: 0-2% B&D\ Ol N
Rep=rs 402 nranded 2ty fer the sample tastac. Seoorts, letters, and name of Western Agricultural Laboratories, hc., at® not to be used undegany circumstanc

in acvers.~ 3 o Ine generai public. Unused torticns of the sample are retained for a period of 30 days after the sample is received.




.. . YATES PETRO
WESTERN AGRICULTURAL *. o055 smi st
1 ABORATORIES, INC. Address:

Agnicultural Testing & Consulting Services

P.O. Box 64666 5173 68th Grower:
LUBBOCK, TEXAS 79464
Phone: 806—794-4888

KEITH MORRIS

Address:

_ 3/3/98
SOIL ANALYSIS REPORT Date:
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
7670 | BL- o
Lab. No. | Sampie No. COMMENTS:

(Soif pH 8.2 Crop

Free Lime H

Soluble Saits 0.42

(mmhos 7 em) Nutrient Recommendations (Ibs/Acre)

l | Buffer pH Yield Goal

% Organic 1.7
Matter f Nitrogen
Nitrogen - NOs | 4 VL N
Phesphorus 4 VL
v Bray P1 Phosphate
Available 4 L P20s
Bray P2
Potassium KJ 235 M | Potash
Exchangeable - K| K20
Calcium - Ca 6700 VH Lime
i Exchangeable 1
Magnesium - Mg | 510 VH | Magnesium
Exchangeable Oxide
Sodium - Na 176 L
l Exchangeable Gypsum
. CEC 39.1 |Sulfur-8
e Meaq/100g Elemental

Iron 7.6 M -
Available - Fe Iron - Fe

Manganese-Mn | 2.7 L | Manganese
Available Mn

Zinc - Zn 0.2 VL zinc - Zn Approximate
Availapie ! Relation of CEC to
Copper - Cu 0.6 M . . Soll Texture
Available Copper - Cu 0-8 Sand

8-12 Loamy Sand
Boron - B 0.7 L 12-20 Sandy/Silt Loam

Available Boron - B 20-28 Loam

28-40 Clay Loam

‘ I Sulfur - SOs 112 H | Sulfate 40+ Clay

Available Suifur

-~

Particle 22 lor & 26 . . 24.7
Size . % Sand SILT 1%31_& % Clay Field Capacity

Analysis Soil Texwure | Wilting Point 13.6

% H Saturation 0 % Ca Saturation 85.6

B WS-+ H
ldeai: 0-5% Ideal: 65-75% ?‘\_/:gagcl’zt\;vater} 2.0

52

% K Saturation 1.5
ldeal: 5-7%

> : % Na Saturation 2 b
i % Mg Sawratien’ 10.9 Ideal: 0-2% PR \SUSES

¥
s
{idaal: 12-200% : BY

Repcrs ar2 rrenc2ag smy for the samc:e ‘estec. Repor's, ietters, and name of Western Agricultural Laboratories, Inc.. are not to be used under any circumstanc
in agvertising "¢ (ne generai public. Unusec portions of the sample are retained for a period of 30 days after the sample is received.




l ' . . YATES PETRO
WeSTERN AGRICULTURAL S!m'"ed 105 5 4T st
i LABORATORIES, INC. Address:
Agricuiturai Testing & Consulting Services: - KEITH MORRIS
P.O. Box 64666 5173 69th Grower:
LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 ress:
) 3/3/98
' SOIL ANALYSIS REPORT | Date:
Results are axpressed in Parts Per Million: For approximate |bs./acre muitiply by 2.
[0/ Bi-3
l Lab. No. Sample No. COMMENTS:
e 8.2
Soil pH Crop
. Buifer pH Yield Goal
Free Lime L
. Solubie Salts 0.45 i i
' (mmnos 7 em) Nutrient Recommendations (lbs/Acre)
% Crganic 1.2
' Matter Nitrogen
Nitrogen - NOa 5 VL N
Phosphorus 4 VL
l Sray P1 Phosphate
Available 4 L P2Cs
Bray P2
' | Potassium 210 M Potash
| Exchangeatle - K| K20
| Caicium - Ca 6600 VH y;
Exchangeable Lime
| Magnesium - Mg | 690 VH | Magnesium
Exchangeable Oxide
Sodium - Na 195 L
' Exchangeable Gypsum
: CEC 40.1 Sulfur - S
Meq/100g Elemental
Iron 6.1 M -
' Avaiiable - Fe i Iron - Fe )
Manganese-Mn | 2.9 L Manganese
Availabie Mn
. ; Zinc - Zn 0.2 VL | Zinc-2n Approximate
i Availabie Relation of CEC to
- ~ Soil Text
EODPEI’ - U O R 4 L Copper - Cu 0-8 Sand o
' vaiiabie 8-12 Loamy Sand
Boron - B 0.7 L . 12-20 Sandy/Silt Loam
Available Boron - B gg-jg a:amL
' Sulfur - SQs 62 H Sulfate 40 + c|:;l oam
Availatle Sulfur
Particle % Sand | 24 % silt | 40 % Clay | 36 Field Capacity 28.1
Size CLAY-LOAM
. Analysis Soil Texwre | Wilting Point 15.4
% H Saturation 0 : 82.2 :
Ideai: 0-5% o Sature o Available Water > 5 |
' % K Saturation 1.3 : (Top Foot) n
ifje\a,:: S7% % Na Saturation| 2.2
1 % Mg Saturation .
leon. <2 300, 14.3 Igeal: 0-2%
' Repor's 2t nrenced only for the samgle tested. Reports, letters, and name of Western Agricuitural Laboratories, lnc...ara not to be used undegany circumstanc

in acvert sing "3 (he gererai public. Unused pertions of the sample are retained for a period of 30 days after the sampie is received.




l . F‘% YATES. PETRO
WESTERN AGRICULTURAL Simitted BY:105 5 4TH ST
ARTESIA NM
I 1 ABORATORIES, INC. Address:
Agricultural Testing & Consulting Services . KEITH MORRIS
P.O. Box 64666 5173 69th Grower:
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
] 3/3/98
l SOIL ANALYSIS REPORT | Date:
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
To S | T S-3
l Lab. No. | Sample No. COMMENTS:
Soil pH 8.1 Crop
l Butfer pH Yield Goal
' Free Lime H
Soluble Salts 0.39 : :
' (mmhos 7 em) Nutrient Recommendations (lbs/Acre)
% Organic 1.4
l Matter Nitrogen
Nitrogen - NQs 5 VL N
Phosphorus 4 VL
. 8ray P1 Phosphate
Available 4 L P20s
Bray P2
' Potassium 175 M | Potash
Exchangeable - K K20
Calcium - Ca 6640 VH .
Exchangeable Lime
' Magnesium - Mg | 490 VH | Magnesium
Exchangeabie Oxide
Sodium - Na 105 L
l Exchangeable Gypsum
V¥ | CEC 38.2 |Sulfur-S
Meqg/100g Elemental
iron. 4.4 L . ..
' Available - Fe Iron - Fe ’
Manganese-Mn | 1.6 VL | Manganese
Availabie Mn _
. Zinc - Zn 0.2 VL Zinc - Zn Approximate
Available Relation of CEC to
. Soll Text
CO;)i('Jerl- Cd 0 0 5 M Copper - Cu 0-8 Sand exre
I, Available 8-12 Loamy Sand
Boron - § .8 M - 12-20 Sandy/Silt Loam
Availabie Boron - B ’;’g'jg ‘é‘I’ﬂmL
Sulfur - SO 50 H | Sulfate ws Ciay o
Availabie Sulfur
Particle 9 14 o1 40 46 . : -~ 33.4
Size % Sand cLay ! % Silt I % Clay Field Capacity
I Analysis Soil Textwure | =5 Wilting Point 18.3
% H Saturation 0] ; .
Ideal: 0-5% ?:ec:"’_ zgf‘;g:m" Available Water 2.6 .
' % K Saturation 1.2 ) (Top Foot) n
:je::l: >-7% — 57 % Na Saturation| 1.1
% Mg Saiuration | . ] . Q’J
Ideal: 15-2C% 'deal: 0-2% BY S \Clg
. Regcris ara .ntancea anly for the sample tested. Repors, etters, and name of Western Agricultural Laboratories, In€., are'not to be used under gny circumstanc

in agverusing :0 tha general pubiic. Unused bortions of the sampie are retained for a period of 30 days after the sample is received.




e ———— — — — e e e ———————— e ———— e —— ——+ —— —_— e e —

in acvertising .C ‘ne gereral public. Unused portions of the sampte are retained for a period of 30 days after the sampie is received.

"Snm o By ATES PETRO
WESTERN AGRICULTURAL ited By:105 5 4TH ST
ARTESIA NM
L ABORATORIES, INC. Address:
| . . .
Agricultural Testing & Consulting Services . KEITH MORRIS
P.O. Box 64666 5173 69th Grower:
LUBBOCK, TEXAS 79464 Add .
Phone: 806—794-4888 ress:
. 3/3/98
l SOIL ANALYSIS REPORT | Date:
Resuits ara 2xpressed in Parts Per Million: For approximate Ibs./acre mulitiply by 2.
Iol3 BZ: /] 5-4
' Lab. No. Sample No. COMMENTS:
Soil pH 7.9 Crop
' Buffer pH Yield Goal
Free Lime H
Soluble Salts 0.42 ' "
' (mmnos 7 cm) Nutrient Recommendations (Ibs/Acre)
. % Crganic 1.7
. Matter Nitrogen
Nitrogen - NC3 35 VH N
Phosphorus 4 VL
' Bray P1 Phosphate
Available 4 L P20s
8ray P2
Potassium 310 H Potash
Exchangeatle - K K20
Calcium - Ca 6470 VH {; .
Exchangeable Lime .
l Magnesium - Mg | 420 VH | Magnesium
Exchangeable Oxide
Sodium - Na 72 VL
l Exchangeanie Gypsum
. CEeC 37 Sulfur - S
Meq/100g Elemental
lron 5.8 L -
. Available - Fe Iron - Fe T
Manganese-Mn | 2 .1 L Manganese
Available Mn
I Zinc - 21 0.2 VL ! Zinc - 2n Approximate
B Avaiiaoie Relation of CEC to
_ Cop{:gr. - Cu 0.7 M | Copper - Cu 08 :;"'d““""
' Availabie 8-12 Loamy Sand
Boron - 3 0.8 M . 12-20 Sandy/Silt Loam
Availabie Boron - B gﬁg (L:c:amL
am
Sulfur - SOa 20 M Sulfate 40 + c;:: ¢
Availabie Suifur
Particle % Sand | 14 % Silt | 58 % Clay | 28 Field Capacity 26.7
Size SILTY--CLAYLOAM
l Analysis Soil Texwre | Wilting Point 14.7
% H Saturation 0 ; 87.5
| Ideal: 0-5% ?;ei'a, poiniagl Available Water 2.1
I % K Saturation 2.2 : (Top Foot) in.
3:6:': i"' % " % Na Saturation| -8 -
o Mg Saruration . . R ST RN
ez 3209 | \deal: 0-2% BY -\ % iiabiallan
g !\' < N N—
l Repcris Are ~ranuad oniv {or the sample testecd. Reports, letters, and name ot Westem Agricuitural Laboratories, Inc., are not to be used under any circumstanc
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YATES PETRO

Caicium - Ca
Exchangeab:e

6:25() ‘IH Lime

Rapors 202 viencea onty for the samcie testec. HAeports, letters, and name of Western Agricuitural Laboratories, Inc., are not to be used under dny circumstanc:

N ag.sTaicg 2 ne jereral public. Unused pertions of the sample are retained for a period of 30 days after the sample is received.

Magnesium - Mg | 360 H Magnesium
Exchangeable Oxide
Sodium - Na 85 VI,
Exchangeable Gypsum
CEC 35.1 Suifur - S
Meqg/1C0g Elemental
Iron 5.0 L -
Available - Fe A Iron - Fe )
Manganese-Mn |2 3 [, Manganese
Available Mn
Avaiiaois 0.2 VL | Zinc-2n Aetshon of CEC
ad: (o]
Soll Texture
255?55@ cv 0.5 M | Copper- Cu 0-8 Sand
8-12 Loamy Sand
Boron -3 0.8 M Boron - B 12-20 Sandy/Silt Loam
Availabie gg‘jg 'a”'“L
a oam
Sulfur - 8Os 20 M Suifate 40 + cml
Availabie Sulfur :
Particie 9 14 ae | 54, 32 . ; 28.2
Size % Sand |QII.'T'V %C%:g‘ ;fo AN % Clay Field Capacity
Analysis Soil Texwre ! : Wilting Point 15.5
% H Saturation 0 % Ca Saturation 89
ldeal: 0-3% Ideal: 65-75% A_‘\_/anlagletWater 2.2 )
% K Saturation 1.4 (Top Foot) n.
< 8576
|deal: >-7% % Na Saturation| 1 b
'w:u' 2 . 8.5 Ideal: 0-2% A

SUbmitted B
WESTERN AGRICULTURAL Y1055 4TH ST
Address: ARTESIA NM f
LABORATORIES, INC. -
Agricultural Testing & Consulting Services
P.O. Box 64666 5173 69th Grower: KELTH MORRIS ';
LUBBOCK, TEXAS 79464 Add . 3
Phone: 806—794-4888 ress: ;
. 3/3/98 l
SOIL ANALYSIS REPORT | Date: /31 |
Resuits are expressed in Parts Per Million: For approximate Ibs./acre muitiply by 2.
76380 BD / S-4& ;
Lab. No. | sample No. COMMENTS: |
Soil pH 8.1 Crop
Buffer pH Yieid Goal
Free Lime H
Soluble Salts 0.30 ; i
(mmnos 7 cm) Nutrient Recommendations (Ibs/Acre)
% Organic 1.4 .
Matter Nitrogen
Nitrogen - NC3 4 VL N
Phosphorus 4 VL
8ray P1 Phosphate
Avaiiable 4 L P20Os
Bray P2
Potassium 190 M Potash
Exchangeable - K K20




- ,l -‘ - - -\

Reccris ur2 ~isngea 3nty for the sample 'astaa. Reports, ietters. and name of Western Agricultural Laboratories, inc., are not to be used unded any circumstanc

in agvertsi © me jererai public. Unusea corticns of the sample are retained for a period of 30 days after the sample is received.

% mitted By'YATES’ PETRO
WESTERN AGRICULTURAL 105 § 4TH ST
Address: ARTESIA NM
L ABORATORIES, INC. -
Agriculturai Testing & Consulting Services REITH MORRIS
P.0. Box 54666 5173 69th Grower:
LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 ress:
) 3/3/98
SOIL ANALYSIS REPORT | Date: /31
Resuits are expressed in Parts Per Million: For approximate [bs./acre multiply by 2.
/08 BZi-b6
Lab. No. * | sample No. COMMENTS:
Soil pH 8.4 Crop
Buifer pH Yield Goal
Free Lime H
Soluble Salts 0.29 i i
(mmhos / em) Nutrient Recommendations (Ibs/Acre)
% QOrganic 2.0
Matter Nitrogen
Nitrogen - NO3 4 VL N
Phosphorus 4 VL
[ Bray ™1 Phosphate
Available 4 1 P20s
Bray P2
Potassium 240 M | Potash
Exchangeable - K K20
Calcium - Ca 6500 VH L;
Exchangeable Lime
Magnesium - Mg | 910 vy | Magnesium
Exchangeable Oxide
Sodium - Na 240 M
Exchangeable Gypsum
CEC 41.7 Sulfur - S
Meq/100g Elemental
fron 8.3 M -
Available - Fe Iron - Fe -
Manganese-Mn. |2 4 [ Manganese
Availabie Mn
l Zinq -_Z..*‘. 0.2 VL | Zinc - Zn Approximate
Availabie Relation of CEC to
Copper - Cu ) . Soll Texture
Avaiiabie 0.8 M Copper - Cu g-?z f::g\y Sand
Boron - 3 12-20 Sandy/Siit Loam
Availabie 0.7 L |Boron-B 20-28 Loam
28-40 Clay L
Sulfur -~ S04 26 H Sulfate 40 + cg:; oam
Availabls Sulfur
Particle % Sand | 4 crpo | %S 88 % Clay | 8 Field Capacity 21.0
Analysis Soil Texwre ! Wilting Point 11.5
% H Saturation 0 i 77.9
Ideal: 0-3% ?:ec;‘;‘_ 2:‘_;;:“ Available Water 1.5 .
1.% K Saturation 1.5 . (Top Foot) in.
l:ie:l: i-’% % Na Saturation| 2.3 Q‘_') ‘
b Mg Saturation ' 18, 2 . : o
g, 18 ideal: 0-2% gy~—\ %CU'\E : .g E ‘

'



1. YATES PETRO
i wes®an AcricuLTural STRitted BY:) 05 s 47H ST |
1 / LABORATORIES, INC. Address:  FRTESTE M
. ' A itural Testing & Consulting Services !
| gned 9 9 Grower:  KEITH MORRIS |
- P.C. Box 64666 5173 69th : i
l § LUBBOCK, TEXAS 79464 Address:
Phone: 806—794-4888 s: :
. 3/3/98 i
l SOIL ANALYSIS REPORT | Date: /3/
Resuits are axpressed in Parts Per Million: For approximate Ibs./acre multiply by 2.
7682 B4-0
' | Lab. No. Sample No. COMMENTS: .
|
' Soil pH 8.0 Crop
li' Butfer pH Yield Goal
Free Lime H
Solubie Salts 0.31 Nutrient Recommendations (Ibs/Acre)
{mmhos / cm)
: % Organic 1.6
I Matter Nitrogen
© | Nitrogen - NO3 {9 VL N ,
Phosphorus 4 VL ‘
l Sray P1 Phosphate ﬁ
Available 4 L P20s :
Bray P2 . :
Potassium 240 M | Potash
Exchangeable - K K20 .
Caicium - Ca 6250 VH Lime
Exchangeable !
| Magnesium - Mg | 740 VvH | Magnesium :
l { Exchangeable " Oxide ‘
Sodium - Na 86 VL !
' Exchangeable Gypsum
¥ | CEC 38.4 Sulfur - S
Meq/100g Elemental :
lron . :
' Available - Fe | 1O M | lron -Fe ST
Manganese-Mn | 5 g I, | Manganese
Available * Mn
Zinc - Zn inc - ' Approximate ;
I Availabie 0.3 VL Zznc-2n Relation of CECto |
| Copper - Cu 0.7 M | Copper-Cu 08 ss:,','d"""" :
l | Availabie 8-12 Loamy Sand
{ Boron - 8 _ 12-20 Sandy/Siit Loam |
Availabie 0.7 L Boron - B gg_jg la)am,_
a oam
Sulfur - SC4 15 M | Sulfate %0+ Clay
l Availabie Sulfur
Particle % Sand | 12 % Silt | 40 % Clay | 48 Field Capacity 34.4
‘ Size ' . CLAY
l Analysis Soil Texuwre | Wilting Point 18.9
% H Saturation .
Ideal: 0-5% 0 ?::: i‘;‘;;:m" 8l.4 Available Water ) 7 .
' | % K Saturation 1.6 : (Top Foot) : in. -
‘ | ':fje:’: S-7% % Na Saturation .8 ’
P % Mg Zarcration . -
o !éea;: 15-20% 16.1 deal: 0-2% ;D\ E&s.f \D !S e“ éc
l Recorts ar2 ntangec anly ‘or the sampie 1ested. Aeports, ietters. and name of Western Agricultural Laboratorie¥; Inc., ire not to be used un&r any circumstance:s
in agverising ¢ Ne gereral public. Unused porticns of the sample are retained for a period of 30 days after the sample is received.




. YATES PETRO
ited BY: 195 5 4TH ST

£

WES%RN AGRICULTURAL

L ABORATORIES, INC. Address:  ARTESTA T
Agricultural Testing & Consuiting Services :
9 s d Grower:  KELTH MORRIS |
P.O. Box 54666 5173 69th : ;
LUBBOCK, TEXAS 79464 Add .
Phone: B06—794-4838 ress:
. 3/3/98
| SOIL ANALYSIS REPORT | Date: /
i Results are expressed in Parts Per Million: For approximate Ibs./acre muitiply by 2.
108 -
I Lab. No. ©83 Sampie No. b COMMENTS:
. Soil pH 8.3 Crop
I Buffer pH Yield Goal
Free Lime H
" Soiubie 3aits 0.29 i i
' (MMmAoS 7 &M} Nutrient Recommendations (Ibs/Acre)
% Organic 1.0
. | Matter Nitrogen
\' | Nitrogen - NOs | 4 VL N
Phosphorus 4 VL
' ! Sray A1 Phosphate
Available 4 L P20s
Sray P2
l | Potassium 150 M | Potash
i Exchangeable - K| K20
i Calcium - Ca 5720 VH i
| Exchangeable Lime
I | Magnesium - Mg | 680 VH | Magnesium
Exchangeable Oxide
Sodium - Na 217 M
l Exchangeabie Gypsum
| CEC 35.6 |Sulfur-S
Meq/100g Elementai
} Iron 4.4 -
I Available - Fe L |ron-Fe -
Manganese-Mn | 1 4 vyI, | Manganese
Available Mn
' Zinc - Zn 0.1 VL ! Zinc - Zn Approximate
Availabie Relation of CEC to
= Soil Text
Copper - Cu 0.4 L | Copper-Cu 08 Sand
I Available 812 Loamy Sand
Boron - 5 7 - 12-20 Sandy/Siit Loam
Available 0.7 L |Boron-8 gg:ig lc.;l;amL
ay Loam
Suifur - SQa Sulfate 40+ Cl
l Availabtle 15 M Sulfur »
Particle % Sand | 28 | 4 it| 56 % Clay | 16 Field Capacity 20.1
Size . EILE-LOAM-
I Analysis Soil Texwure | Wilting Point “11.0
% H Saturation 0 ; 80.3
Ideal: 0-5% ?:ei?' igfg;:on Available Water 1.5 )
,I % K Saturation 1.1 i (Top Foot) n
- B_70,
Ideal: 5-7% % Na Saturation| 2.8

| % Mg Sawraticn | 15, g ideal: 0-2%

z.20% BY_(-i\(\?\x v My

. ddeal; 13
Repcirs ir2 12rced only for the sample tasted. Recor's, letters, and name of Westem Agricuitural Laboratories, Inc., are not to be used under any circumstanc
in acvert.s.ng "o the gerneral public. Unused porucns of the sample are retained for 3 period of 30 days after the sampie is received.




