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COVENANT 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: Penasco 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 i f 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. I remain available to assist in preparation of the OCD 
application, and to present and discuss the report with agency staff i f so desired. 

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

Sincerely, 

Hydrogeologist 

enc. 
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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 Penasco 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 II 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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Figure 1. Location Map, Penasco Irrigation Project, 4-Dinkus Ranch 
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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 Penasco to the south, and Tumbleweed Draw to the north. The Rio 
Penasco 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 Penasco 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 (5.6xl0"4 to 1.8x10"-̂  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 northern 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 elastics 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 Penasco. 
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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 heavilypumped. 

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. 
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3.0 INVESTIGATION ACTIVITIES 

Site investigation commenced on February 2, 1998 with the drilling of a deep boring (B-l) 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 I.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 H2S 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. 
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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-l . 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-l 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 
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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 mimmum 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-l (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-l, 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. 
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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 Depth to Saturated Top of Depth to 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 2.40 127.11 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 0.43 2.35 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) 5.4 2.3 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 5.5 <1.0 3.8 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 7.2 7.3 6-9 

Lab Specific 1,022 2,540 1,009 2,410 990 11,690 
Conductance 

(uS/cm) 
Sodium Adsorption 0.5 1.7 0.4 0.3 0.5 23.9 

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. 
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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 (H2S) since levels are elevated to 
the extent that the concentrations are considered to be immediately dangerous to life and health 
by OSHA. Lessor H2S concentrations released to the atmosphere are regulated by the NM Oil 
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 H2S, 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 

Produced 
Water 

WQCC 
Standard 

Sample Location: MW-1 Section 10 
Windmill 

Section 11 
Windmill 

Section 22 
Windmill 

Ranch 
Head

quarters 
Mimosa 
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 (m g/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 (mig/L) 0.06 0.05 <0.01 0.02 0.02 0.08 0.2 
Total Mercury 

(mg/L) 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 

Molybdenum 
(mg/L) 

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 1.0 

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 5.4 
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 

Sample Location: 
Mohave 
Transfer 
Station 

Bates Transfer 
Station 

Patriot 
Transfer 
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 

H2S (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 
* H2S (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"4 to 10"6 cm/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"4 to 1.8 x 10'3 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. 

2. 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. 

3. 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. 

4. 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. 

5. 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"4 to 10"6 cm/sec 
for undisturbed soil. 

6. 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. 

7. Treatment of the produced water to remove high concentrations of BTEX and H2S will be 
necessary before land application of the water will be authorized by the NMOCD. 

8. 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. 

9. 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 i f 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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APPENDIX A 

LITHOLOGIC AND MONITOR WELL 
COMPLETION LOGS 
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KEY TO SYMBOLS AND SOIL CLASSIFICATION 

SAMPLE TYPES COMPRESSIVE STRENGTH TESTS 

H d •O A -

Disturbed 
No 

Recovery 
Hand 

Penetrometer Torvane Unconfined T J J Q ^ a | 

Typical Names Consistency Terms 

Well-Graded Gravels, Gravel-Sand 
Mixtures, Litt le or no Fines. 

Poorly-Graded Gravels, Gravel-Sand 
Mixtures, Litt le or no Fines. 

Silty Gravels. Gravel-Sand-Si l t 
Mixtures. 

Clayey Gravels, Gravel-Sand-Clay 
Mixtures. 

Penetration 
Resistance, 

Blows/Foot* 

Well—Graded Sands, Gravelly Sands, 
Litt le or no Fines. 

0 - 4 
4 - 1 0 

1 0 - 3 0 
3 0 - 5 0 

Over 50 

Descriptive 
Term 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 

Poorly—Graded Sands, Grovelly 
Sands, Litt le or no Fines. 

Silty Sands. Sand-Si l t Mixtures. 

Clayey Sands, Sand—Clay Mixtures. 
• Based on driving a split-barrel 

sampler with a 140 lb. weight 
dropped 30 in. 

Inorganic Silts & Very Fine Sands, 
Rock Flour, Saty or Clayey Fine Sands 
or Clayey Silts with Slight Plasticity. 

Inorganic Clays of Low to Medium 
Plasticity, Gravelly Clays, Sandy 
Cloys, Silty Clays, Lean Clays. 

Organic Silts tc Organic Silty Clays 
of Low Plasticity. 

Inorganic Silts, Micaceous or 
Diatomaceous Fine Sand or Silty 

Soils. Elastic Silts. 

Compressive 
Strength, 
t on /sq f t 

0 to 0.25 
0.25 to 0.50 
0.50 to 1.00 
1.00 to 2.00 
2.00 to 4.00 

Over 4.00 

Descriptive 
Term 

Very Soft 
Soft 
Firm 
Stiff 
Very Stif f 
Hard 

Inorganic Cloys of High Plasticity, 
Fat Clays. 

Organic Clays of Medium to High 
Plasticity, Organic Silts. 

Ref. Unified Soil Classi f icat ion System (ASTM D 2 4 8 7 ) 
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APPENDIX Al 

LITHOLOGIC LOGS OF MONITOR WELLS 
AND SOIL BORINGS 
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TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING B-1 

(Page 1 of 3) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/02/98,0945 

02/04/98,1230 

SE,SE,SWSec14 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Sample Condition Sample From: 

I X 1 Remoulded SS Split Spoon 

P77J Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

Surf. 
Elev. 
3487 

- - 3485 

- - 3480 

10-

-- 3475 

15-

- - 3470 

20 

- - 3465 

2 5 -

3460 

3 0 -

- - 3455 

35 

-- 3450 

4 0 -

- - 3445 

45 

5 0 -

3440 

(0 
.SJ 
Q. 
E 
CO 

w 

Sample 
From: 

Blows/ 
Length 

(ft) 
Recvy. 

(ft) 

CT 

CB 

CB 

CB, CT 

CT 

CT 

CT 

CT 

CB 

CB 

CT 

CT 

0.5 

0.7 

0.3 

1.8 

0.8 

ML 

GW 

GM 

GC 

TSP 

GW 

CL 

0-3 ft. Top soil, clayey silt becoming silty clay at 3 ft., 
brown, moist, very plastic 

3-5 ft. Gravel, limestone, rounded, 1/4 -1 1/2 in. 

5-7 ft. Gravel 
7-8 ft. Soft 

8-13 ft. Gravel with clayey sand, light brown 
Auger refusal at 10 ft. Switch to drill bit - log from 
cuttings. 

13-18 ft. Gravel with clay and sand, gravel to 2 in., 
rounded, uniform. 

18-20 ft. Gravel with clay & sand, very hard drilling 

20-21 ft. Gravel, pea-sized, 1/4-3/8 in., uniform. 

23-25 ft. Very hard drilling, cobble-sized gravel chips 
returned 23-25 ft. 
25-28 ft. Cobble sized gravels returned, but drilling easier 

28-33 ft. Gravelly clay, soft drilling 

33-38 ft. Installed 5 ft. core barrel. 
33-34.3 ft. Clay, brown, stiff, plastic w/ caliche inclusions 
34.3-34.8 ft. Caliche, white with clay and limestone 
fragments and chips. (Photo taken) 

38-43 ft. Caliche clay, white with limestone inclusions 

43-48 ft. Switch to drill bit - log from cuttings. 
Clay, brown, soft, plastic with some sand grains 

48-53 ft. Clay, brown, very plastic, no sand grains. 



.TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING B-1 

(Page 2 of 3) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/02/98, 0945 

02/04/98,1230 

SE,SE,SWSec14 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

V 7 7 \ Undisturbed ST Shelby Tube 

H I Lost CT Auger Cuttings 

| M j ] Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

Surf. 
Elev. 
3487 

5 0 -

3435 

5 5 -

- - 3430 

6 0 -

- - 3425 

65-

- - 3420 

70 

- - 3415 

7 5 -

- - 3410 

8 0 -

- - 3405 

8 5 -

3400 

90 • 

- - 3395 

£5 • 

- - 3390 

100 

a. 
E 
co 
CO 

Sample 
From: 

Blows / 
Length 

(ft) 
Recvy. 

(«) 

2 

1 

CT 

CT 

SS 

CT 

CT 

CT 

CT 

CT 

SS 

CT 

CT 

CT 

CT 

50/3.5" 

V 

w 

CL 

CA 

CL 

48-53 ft. Clay, brown, very plastic, no sand grains. 

53-58 ft. Clay, same as above, becoming lighter in color, 
slightly moist. 

58-60 ft. Splitspoon sample, clay, brown, soft, plastic 
with caliche inclusions (Photo taken) 

60-63 ft. Clay, same as above, stiffer 

63-68 ft. Clay, same as above, some inclusions 

68-73 ft. Clay, same as above, soft, plastic, occassional 
large sand grains 

73-78 ft. Clay, same as above then very hard at 76.5 ft., 
possible gravel(?) 

78-83 ft. Very hard drilling, but no gravel returns. Possibly 
hard clay or caliche. Returns have ground rock 
fragments, occassional small gravel. 

83-85 ft. Splitspoon sample, no recovery, possible caliche 
or cemented limestone 
85-86 ft. Ground rock fragments 

86-88 ft. Soft drilling, no chatter. Clay, light brown, very 
plastic, with small chip fragments and/or coarse sand. 

88-93 ft. Clay, brown, soft, plastic, very cohesive, 
occassional large sand grains 

93-98 ft. Clay, same as above with occassional small 
gravel. Shut down for night 1730 
02/03/98, on-site 0815, no moisture or clay swelling in 
hole overnight 
98-103 ft. Clay, same as above 



, TES 
/PETROLEUM 
CORPORATION 

LOG OF BORING B-1 

(Page 3 of 3) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/02/98, 0945 

02/04/98,1230 

SE,SE,SWSec14 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Depth 
in 

Feet 

Surf. 
Elev. 
3487 

100 

-- 3385 

105-

- - 3380 

110 

- - 3375 

115 -

3370 

120 -

125 • 

130 

3365 

3360 

3355 

1 3 5 -

- - 3350 

140-

3345 

145 • 

- - 3340 

150-

<A 
0) 
Q . 

E 
ro w 

Sample 
From: 

Blows / 
Length 

(ft) 

Recvy. 

(ft) 

Sample Condition Sample From: 
I X I Remoulded SS Split Spoon 

V 7 A Undisturbed ST Shelby Tube 

H I Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

V/. 

CT 

CT 

CT 

SS 

CT 

CT 

CT 

CT 

CT 

SS 

CT 

50/1.8' 

50/1.6' 

V 

1.8 

1.6 

A 

CL 

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. Spltspoon 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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LOG OF BORING B-2 

(Page 1 of 1) 
Yates Petroleum Corporation 

Penasco Irrigation Project 
4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/04/98,1340 

02/05/98,1115 

NE,NW,SWSec15 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Depth 
in 

Feet 

Surf. 
Elev. 
3524 

- - 3520 

10 
3515 

15 -

2 0 -

- - 3510 

3505 

2 5 -
-- 3500 

30 -
- - 3495 

3 5 -
- - 3490 

4 0 -

4 5 -

- - 3485 

3480 

5 0 -
- - 3475 

5 5 -

60 

- - 3470 

3465 

65 -
- - 3460 

70 

7 5 -

- - 3455 

3450 

co 
fl) 
CL 
E 
co 
CO 

Sample 
From: 

Blows / 
Length 

(«) 
Recvy. 

(ft) 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

V 7 A Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

| B j ) Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

2 

2 

7, 2 

CB 

CB 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

SS 

CT 

CT 

SS 

CT 

CT 

SS 

50/10" 

50/5" 

1.2 

1.3 

0.8 

0.3 

ML 

GW 

GC 

CL 

0-5 ft. Top soil, clayey silt, light brown with roots and 
white streaks 
5-8.5 ft. Clayey silt, light brown with increasing small 
gravel. 
At 8.5 ft. core barrel became stuck in gravel and torqued 
into corkscrew, no recovery (Photo taken) 

10-15 ft. Limestone gravel to 1 1/2 in., rounded, with clay 

15-20 ft. Limestone gravel to 2 in., mixed size, little clay 

20-25 ft. Gravel, same as above, size to 3 in. 

25-30 ft. Gravel, same as above 

30-35 ft. Gravel, same as above 
Pea gravel at 33 ft. 

35-40 ft. Clayey gravel with increasing clay at 40 ft. 

40-43 ft. Gravel to 43 ft. then clay 

44-46 ft. Splitspoon. Silty clay, brown, stiff, dry, crumbly, 
very plastic when wetted. (Photo taken) 
46-50 ft. Clay, dry, same as above 

50-55 ft. Hard drilling at 52 ft., no gravel "chatter", returns 
are gravel from upper zones 

55-57 ft. Splitspoon. Clay with caliche, occassional 
limestone inclusions, clay brown with white specks, 
brown staining and black (iron?) streaks. 

57-65 ft. Clay with caliche, same as above. 

65-67 ft. Splitspoon. Caliche clay, very light brown, with 
limestone pebbles and fragments, dry, crumbly 

Notes: 
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 
completion details. 



TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING B-3 

(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/05/98,1130 

02/05/98,1700 

NE.NE.SE Sec 15 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Depth 
in 

Feet 

Surf. 
Elev. 
3497 

3495 

- - 3490 

10 -

-- 3485 

15-

-- 3480 

20 • 

- - 3475 

25 

- - 3470 

30-

--3465 

3 5 -

3460 

4 0 -

-- 3455 

4 5 -

- - 3450 

- - 3445 

5 5 -

- - 3440 

6 0 -

- - 3435 

6 5 -

- - 3430 

7 0 -

vi 
aj 
o. 
E 
co 
CO 

Sample 
From: 

Blows / 
Length 

(ft) 
Recvy. 

(ft) 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

V 7 A Undisturbed ST Shelby Tube 

H H Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

2 

2 

2 

CB 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

SS 

CT 

CT 

CT 

50/9" 

1.5 

a c 

0.6 

ML 

CL 

GW 

GC 

CL 

0-5 ft. Clayey silt, brown grading to very light brown at 
base with increasing clay. Plant roots. Core barrel shows 
brown clay with caliche, dry, crumbly (Photo taken) 

5-10 ft. Silty clay, light brown. 
Gravel lens at 9 ft. 

10-15 ft. Silty clay, light brown with occassional gravel 

15-20 ft. Gravel, sized from 3/4 in. - 2 in., non-uniform 

20-25 ft. Gravel, same as above 

25-30 ft. Gravel, some pea gravel 

30-33 ft. Gravel, same as above 

33-35 ft. Gravel with clay at 33 ft. Very hard drilling, 
possible caliche 

35-40 ft. Gravel with silty clay, very hard drilling, lots of 
drill chatter, auger catching, likely cemented gravel and 
caliche 

40-45 ft. Clayey gravel, same as above 

45-47.5 ft. Clayey gravel, same as above 

47.5-50.5 ft. Soft drilling, splitspoon sample. Clay, very 
light brown becoming brown at base, stiff, very plastic 

50.5-55 ft. Clay, same as above, returns dusty 

55-60 ft. Silty clay, cuttings show some small gravels and 
very coarse sand 

60-65 ft. Clay to 63 ft. then hard drilling, possible caliche. 

Notes: 
Boring dry. Backfill to 51ft. then bentonite to 49 ft. for 
casing set. Completed as monitor well. See MW-3 log for 
well completion details. 



TES 
I PETROLEUM 
CORPORATION 

LOG OF BORING B-4 

(Page 1 of 2) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/06/98, 0800 

02/06/98,1345 

SE,SE,SWSec15 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Sample Condition Sample From: 

| ^ < n Remoulded SS Split Spoon 

V / A Undisturbed ST Shelby Tube 

L°s t CT Auger Cuttings 

Q Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feel 

5 - - 3515 

10 -- 3510 

15 

5 

> 
ID 

% 
6 

35 

Surf. 
Elev. 
3520 

3505 

20 - - 3500 

25 - - 3495 

30 - - 3490 

3485 

40 - - 3480 

cn 
OJ 
a. 
E 
ro 
W 

Sample 
From: 

Blows / 
Length 

(ft) 

Recvy. 

(ft) 

2 

2 

2 

CB 

CT 

CT 

CT 

CT 

CT 

CT 

SS 

CT 

50/6" 

2.0 

0.5 

. no*( 

ML 

CL 

GC 

CL 

GC 

CL 

CG 

0-5 ft. Clayey silt, brown grading to very light brown at 
base with increasing clay. Plant roots. Core barrel shows 
brown clay with caliche, dry, crumbly 

5-10 ft. Silty clay, light brown, with very fine grained 
sand and occassional coarse grains. 

10-17 ft. Silty clay, light brown, same as above 

17-19 ft. Gravel lens then silty clay 

19-25 ft. Silty Clay, light brown 

25-33 ft. Gravel, 3/4" - 2" with silty clay matrix 

33-35 ft. Soft at 33 ft. Splitspoon sample: Clay, light 
brown with very fine-grained sand. Gravel in tip. 

35-40 ft. Clayey gravel with very fine-grained sand 



TES 
/PETROLEUM 
CORPORATION 

LOG OF BORING B-4 
(Page 2 of 2) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/06/98, 0800 

02/06/98,1345 

SE,SE,SW Sec 15 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Depth 
in 

Feet 

40 

45 - - 3475 

Surf. 
Elev. 
3520 

50 - - 3470 

£15 - - 3465 

60 - - 3460 

65 - - 3455 

70 3450 

7'5 - - 3445 

80 -- 3440 

to 
a> 
CL 
E 
CO 

w 

Sample 
From: 

Blows / 
Length 

(ft) 

Recvy. 

(ft) 

Sample Condition- Sample From: 

I X I Remoulded SS Split Spoon 

V 7 A Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

J j ] Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

2 

CT 

SS 

CT 

SS 

CT 

CT 

CT 

CT 

SS 

50/5" 

50/13" 

50/1' 

0.5 

L I 

1.2 

<3 . 

a c n 

GW 

CG 

GW 

CL 

GW 

CL 

40-42 ft. Gravel (pea gravel size), uniform with some clay 

42-45 ft. Soft at 42-42.7ft. Splitspoon sample: Gravelly 
clay, very light brown to chalk color, gravel mixed sizes, 
rounded, some cementing between gravels (possible 
precurser to caliche?). Very hard drilling 43-45 ft. 

45-50 ft. Gravel, cuttings returned mixed size gravels. 

50-54 ft. Soft drilling, clay returns, splitspoon sample: 
Clay, light brown, stiff, plastic, with occassional limestone 
inclusion and caliche streaks. Dry but moisture on barrel. 
(Photo taken) 

54-57 ft. Gravel to 57 feet. Very dry, added 5 gallons 
water at 57 ft. for cuttings return. 

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

63-69 ft. soft at 63 ft. Clay returns 63-69 ft. 

69-71 ft. Splitspoon sample: Clay, brown, dry, crumbly, 
plastic, low silt. (Photo taken) 

Notes: 
Boring dry. Completed as monitor well. See MW-4 log for 
well completion details. 



.TES 
/PETROLEUM 
CORPORATION 

LOG OF BORING B-5 

(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/06/98,1415 

02/06/98,1930 

NW,SW,NESec16 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D G. Boyer 

Sample Condition Sample From: 
L X I Remoulded SS Split Spoon 

P77] Undisturbed ST Shelby Tube 

WM Lost CT Auger Cuttings 

( J j j Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

Surf. 
Elev. 
3555 

0 -

• 3550 

10 -- 3545 

15 - - 3540 

20 - - 3535 

25 -- 3530 

3 0 - 3525 

3!5 - - 3520 

40 • 

4 5 -

3515 

3510 

50 - - 3505 

55 - - 3500 

60 3495 

65 

70 

-- 3490 

-- 3485 

75 - - 3480 

in 
o 
CL 

E 
ro 
CO 

Sample 
From: 

Blows / 
Length 

(ft) 

Recvy. 

(ft) 

2 

2 

CB 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

SS 

CT 

SS 

50/9.5" 

50/3" 

V 
1.4 

0.8 

0 c 

a c a 

CL 

GC 

GW 

0-5 ft. Top soil, silty clay, dark brown grading to light 
brown at base. (Photo taken) 

5-10 ft. Silty clay, light brown, clean 

10-13 ft. Silty clay, light brown 

Gravel 13-14 ft. grading to clayey gravel at 15 ft. 

15-20 ft. Gravel with silty clay, limestone gravels to 3 in., 
rounded 

20-25 ft. Gravel, same as above, mixed sizes 

25-30 ft. Gravel, mixed sizes, clean 

30-35 ft. Gravel (Photo taken) 

35-40 ft. Gravel, same as above, more pea gravel, very 
few fines 

40-45 ft. Gravel, same as above, very clean 

45-50 ft. Gravel, pea gravel at 47.5 ft. 

50-55 ft. Gravel, softer drilling, pea gravel at 53 ft. 

55-57 ft. Gravel, pea gravel, increasing clay 

57-59 ft. Splitspoon. Clay, brown, plastic, slightly moist 
(Photo taken) 

CL 59-67 ft. Clay, brown, plastic, slightly moist 

67.5-69.5 ft. Splitspoon. Clay, brown, same as above 

Notes: 
Boring dry. Completed as monitor well. Backfill to 59 ft. 
then bentonite to 57 ft. See MW-5 log for well completion 
details. 



TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING SB-1 
(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 

Location 

Hole Diameter 

02/07/98 

SW.NE.NE Sec 14 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

V / / \ Undisturbed ST Shelby Tube 

L°s t CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

0-

- - 3470 

- - 3465 

10 

15-

20 

25 

Surf. 
Elev. 
3471 

- - 3460 

-- 3455 

- - 3450 

D. 
E 
ro 
CO 

Sample 
From: 

Blows / 
Length 

(«) 
Recvy. 

(ft) 

i 
2 

CT 

SS 

SS 

SS 

CT 

17/2' 

33/2' 

39/2' 

1.1 

1.8 

ML 

CL 

GC 

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

1-3 ft. Clayey silt to silty clay with frequent gravel 

Gravel lens at 3 ft. 

3-5 ft. Silty clay with occassional limestone gravel at 4 ft. 

5-7 ft. silty clay, light brown (buff), occassional small 
gravel or caliche pebble 

7-9 ft. Gravel 

Notes: 
Located on west side of gas well road 0.25 mile south of 
paved road to ranch headquarters. Collected sample at 1, 
3 and 6 feet below surface. Boring dry. Total depth 9 
feet. Backfilled with cuttings. 



.TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING SB-2 
(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 
Location 
Hole Diameter 

02/07/98 

SE.SW.NE Sec 14 
6-5/8 in. 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

: Hollow Stem Auger 
: Ingersoll-Rand A-300 
: Atkins Eng. Assoc. 
: D.G. Boyer 

Depth 
in 

Feeit 

10 

15 

20 

Surf. 
Elev. 
3474 

3470 

3465 

-- 3460 

-- 3455 

-- 3450 

25-

(0 
0) 
Q. 

E 
ro 

CO 

Sample 
From: 

Blows/ 
Length 

(ft) 
Recvy. 

(«) 

Sample Condition- Sample From: 

I X I Remoulded SS Split Spoon 

V / A Undisturbed ST Shelby Tube 

^ 3 Lost CT Auger Cuttings 

\m~m\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

CT 

CT 

ML 

CL 

GC 

CL 

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

3 ft. Silty clay, light brown with occassional small gravel 

4-6 ft. Gravel lens 

6 ft. Silty clay, light brown with frequent small gravel 

X^) GC Gravel zone 9.5 ft. Cease drilling. 

Notes: 
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. 



. TES 
/PETROLEUM 
QQRPQRATI9N 

LOG OF BORING SB-3 

(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 

Location 

Hole Diameter 

02/07/98 

SW,NE,SWSec14 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Depth 
in 

Feet 

- - 3485 

10 

15 

20 

25 

Surf. 
Elev. 
3489 

3480 

-- 3475 

-- 3470 

- - 3465 

in 
o> 
o_ 
E 
ro 
co 

Sample 
From: 

Blows / 
Length 

(ft) 

Recvy. 

(ft) 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

(7/71 Undisturbed ST Shelby Tube 
L o s t CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

CT 

CT 

ML 

CL 

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

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

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

"G"C~ Gravel zone 7.5 ft. Cease drilling. 

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



TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING SB-4 
(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 
Date Bored 
Location 

Hole Diameter 

02/07/98 

NW.SE.NW Sec 14 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

V T A Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

[ J j ] Rock Core CB 5 ft. Core Ban-el 

DESCRIPTION 

Depth 
in 

Feet. 

0 

- - 3485 

-- 3480 

10 

1£i 

9 
.o 
•2 

20 

25 

Surf. 
Elev. 
3486 

3475 

- - 3470 

3465 

sn 
CL 
E 
ro 
W 

Sample 
From: 

Blows / 
Length 

(ft) 

Recvy. 

(ft) 

CT 

CT 

ML 

CL 

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

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

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

Gravel zone 7.5 ft. Cease drilling-

Notes: 
Located on west side of gas well road 0.3 mile south of 
paved road to ranch headquarters. Collected samples at 
1, 3 and 6 feet below surface. Boring dry. Backfilled with 
cuttings. 



.TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING SB-5 

(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 

Location 

Hole Diameter 

02/07/98 
SW.NE.NE Sec 15 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Sample Condition Sample From: 

P^^l Remoulded SS Split Spoon 

V77\ Undisturbed ST Shelby Tube 

§ = | Lost CT Auger Cuttings 

\ m ~ m \ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

0 

- - 3495 

10 

15 

20 

Surf. 
Elev. 
3501 

3500 

- - 3490 

3485 

- - 3480 

0) 
a. 
E 
CQ 
CO 

Sample 
From: 

Blows / 
Length 

(ft) 

Recvy. 

(ft) 

CT 

CT 

ML 

CL 

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

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

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

GC Gravel zone 10 ft. Cease drilling. 

Notes: 
Located 0.1 mile west of pipeline road dividing Sections 
15 and 14, and 0.2 mile south of paved road to ranch 
headquarters. Collected samples at 1, 3 and 6 feet below 
surface. Boring dry. Backfilled with cuttings. 



,.TES 
fPETROLEUM 
'CORPORATION 

LOG OF BORING SB-6 

(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 
Location 
Hole Diameter 

02/07/98 
SE,NW,SESec15 
6-5/8 in. 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

: Hollow Stem Auger 
: Ingersoll-Rand A-300 
: Atkins Eng. Assoc. 
: D.G. Boyer 

Sample Condition Sample From: 

1 X 1 Remoulded SS Split Spoon 

V / A Undisturbed ST Shelby Tube 

L°s t CT Auger Cuttings 

g j ] Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

0 

10 

15 

20-

Surf. 
Elev. 
3513 

- - 3500 

-- 3495 

-- 3490 

25 

in 
0) 
o_ 
E 
co 
co 

Sample 
From: 

Blows / 
Length 

(ft) 
Recvy. 

(ft) 

CT 

CT 

CT 

CT 

CT 

ML 

CL 

T3m 

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

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

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

6-23 ft. Silty clay, light brown 

Gravel zone 23 ft. Cease drilling. 
Notes: Located U.3 mile west or 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 
below surface. Boring dry. Backfilled with cuttings. 



TES 
fPETROLEUM 
FOORPORATION 

LOG OF BORING SB-7 

(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 

Location 

Hole Diameter 

02/07/98 

SE.NW.SE Sec 15 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Depth 
in 

Feet 

- - 3500 

-- 3495 

1 0 -

15 

20 

25 

Surf. 
Elev. 
3504 

-- 3490 

- - 3485 

- - 3480 

o. 
E 
ra 
co 

Sample 
From: 

Blows / 
Length 

(«) 
Recvy. 

(ft) 

Sample Condition Sample From: 

r x ! l Remoulded SS Split Spoon 

V T A Undisturbed ST Shelby Tube 

^ 1 Lost CT Auger Cuttings 

r^~a Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

CT 

CT 

CT 

ML 

CL 

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

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

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

Gravel zone 12.5 ft. Cease drilling-

Notes: 
Located -50 ft. west of pipeline road dividing Sections 
15 and 14, and -100 ft. north of dirt road dividing 
Sections 15 and 22. Collected samples at 1,3 and 6 feet 
below surface. Boring dry. Backfilled with cuttings. 



.TES 
fPETROLEUM 
'CORPORATION 

LOG OF BORING SB-8 
(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 

Location 

Hole Diameter 

02/07/98 
SW,NW,SWSec15 
6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Depth 
in 

Feet 

-- 3530 

- - 3525 

10 

15 

2!0 

25 

Surf. 
Elev. 
3532 

- - 3520 

3515 

-- 3510 

Q. 
E 
co 
CO 

Sample 
From: 

Blows / 
Length 

(ft) 

Recvy. 
(ft) 

Sample Condition Sample From: 

I X I Remoulded ss Split Spoon 
V 7 A Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

CT 

CT 

ML 

CL 

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

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

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

*/-\ GC | Gravel zone at 10.5 ft. Cease drilling. 

Notes: 
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. 



TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING SB-9 

(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 

Location 

Hole Diameter 

02/07/98 

NW.NW.NW Sec 22 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Depth 
in 

Feet 

0 

- - 3530 

10 

15-

20 

Surf. 
Elev. 
3537 

3535 

3525 

-- 3520 

-- 3515 

co 
0> 
a. 
E 
co 
CO 

Sample 
From: 

Blows / 
Length 

(ft) 
Recvy. 

(ft) 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

V77\ Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

\m~m\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

2J 

CT 

CT 

CT 

CT 

ML 

CL 

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

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

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

6-23 ft. Silty clay, light brown 

Gravel zone 21 ft. Cease drilling. 

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



TES 
/PETROLEUM 
'CORPORATION 

LOG OF BORING SB-10 

(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date Bored 

Location 

Hole Diameter 

02/07/98 
NE.SW.SE Sec 16 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Sample Condition Sample From: 

r x i Remoulded SS Split Spoon 

V / A Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

\ m ~ m \ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

- - 3545 

- - 3540 

10 

15 

Surf. 
Elev. 
3546 

- - 3535 

- - 3530 

- - 3525 

Sample 
From: 

Blows / 
Length 

(ft) 
Recvy. 

(ft) 

CT 

CT 

ML 

CL 

G~C~ 

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

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

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

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 windmill. Collected samples at 
1, 3 and 6 feet below surface. Boring dry. Backfilled 
with cuttings. 

25 
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^ i ^ P E T R O L E U M 
CORPORATION 

LOG OF WELL MW-1 
(Page 1 of 3) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start : 02/02/98, 0945 Drilling Method : Hollow Stem Auger 

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 

Date, Time Start : 02/02/98, 0945 Drilling Method : Hollow Stem Auger 

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 

Date, Time Start : 02/02/98, 0945 Drilling Method : Hollow Stem Auger 

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 

Depth 
in 
Feet 

0 

-- 3485 

-- 3480 

10 

1!) 

20-

25-

30 

Surf. 
Elev. 
3487 

-- 3475 

3470 

3465 

3460 

-- 3455 

-- 3450 

40 

45 

50 -

3445 

-- 3440 

DESCRIPTION 

ML 

GW 

GM 

GC 

G"P~ 

GW 

CL 

0-3 ft. Top soil, clayey silt becoming 
silty clay at 3 ft., brown, moist, very 
plastic 

3-5 ft. Gravel, limestone, rounded, 
1/4 -1 1/2 in. 
5-7 ft. Gravel 
7-8 ft. Soft 

8-13 ft. Gravel with clayey sand, 
light brown 
Auger refusal at 10 ft. Switch to drill 
bit • log from cuttings. 

13-18 ft. Gravel with clay and sand, 
gravel to 2 in., rounded, uniform. 

18-20 ft. Gravel with clay & sand, 
very hard drilling @20' 
20-21 ft. Gravel, pea-sized, 1/4-3/8" 

23-25 ft. Very hard drilling, 
cobble-sized gravel chips returned 

25-28 ft. Cobble sized gravels 
returned, but drilling easier 

28-33 ft. Gravelly clay, soft drilling 

33-38 ft. Installed 5 ft. core barrel. 
33-34.3 ft. Clay, brown, stiff, plastic 
w/ caliche inclusions 
34.3-34.8 ft. Caliche, white with clay 
and limestone fragments and chips. 

38-43 ft. Caliche clay, white with 
limestone inclusions 

43-48 ft. Switch to drill bit - log from 
cuttings. 
Clay, brown, soft, plastic with some 
sand grains 
48-53 ft. Clay, brown, very plastic, 
no sand grains. 

Well: MW-1 

Elev.: 3489.4 

-Grout 

• PVC Pipe 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

: 02/04/98 
: 8 1/4 in. 
: 148.5 ft. 
: HSA 
: Atkins Engineering 
: D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Son. placement 
Bottom Cap 

: PVC, threaded 
: 2 in. ID 
: Johnson Slotted 
: 15 ft. 
: 0.020 slot 
: 133-148 ft. BLS 
: 0.2 ft PVC 

Protector Casing : Above-ground steel 

SEALS & SAND PACK 

Cement seal type 

Seal placement 
Annular seal type 

Seal placement 
Sand pack type 

Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 
Outer casing, top 

: El Toro Type II 
: Portland, 26 bags 
: 0-125ft . BLS 
: Med. bentonite 
: chips, ("Pure Gold") 
.125-127 ft. BLS 
: 08-16 CSSI silica 
: sand 
: 127-148 ft. BLS 

: 3,487 ft. (approx.) 
: 3,489.4 ft. (approx.) 

NOTES 

Notes: 
Depth to water 1700, 02/03/98, 142.57 ft. 
below land surface (BLS), conductivity 
1,100 umhos @ 72°F, pH -6.8. 
Depth to water at 0800,02/04 is 133 ft. BLS 
(shown on diagram). 
On 2/7/98 well was developed by surging 
and bailing. Approximately 7.5 gallons of 
water were removed and the water had a 
final conductivity of 1,250 umhos/cm with a 
pH of -6.8. During deveolpment, water 
levels declined from 126.5 to 131.4 ft. BLS. 
On 2/9 the well was sampled after purging 
an additional 2.5 gallons. No water level was 
available due to probe failure. Final 
conductivity 1,250 umhos/cm, pH 6.5. 
On 03/02/98, DTW is 129.51 ft. below top of 
casing (BTC). 



C/IK^ETROLEUM 
CORPORATION 

LOG OF WELL MW-2 

(Page 1 of 1) 
Yates Petroleum Corporation 

Penasco Irrigation Project 
4-Dinkus Ranch 

Date, Time Start : 02/04/98,1340 Drilling Method : Hollow Stem Auger 

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 

Date, Time Start : 02/04/98,1340 Drilling Method : Hollow Stem Auger 

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 

Date, Time Start : 02/04/98,1340 Drilling Method : Hollow Stem Auger 

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 

Depth 
in 

Feet 

-- 3520 

10 

15 

20 

25 

30 

- - 3515 

- - 3510 

- - 3505 

3500 

-- 3495 

3 5 -

40 

45 

50 

5 5 -

60 

65 

7 0 -

75 

Surf. 
Elev. 
3524 

- - 3490 

- - 3485 

-- 3480 

- - 3475 

-- 3470 

-- 3465 

- - 3460 

- - 3455 

- - 3450 

DESCRIPTION 

ML 

GW 

GC 

CL 

0-5 ft. Top soil, clayey silt, light 
brown with roots and white streaks 

5-8.5 ft. Clayey silt, light brown with 
increasing small gravel. 
At 8.5 ft. core barrel became stuck in 
gravel and torqued into corkscrew, 
no recovery (Photo taken) 

10-15 ft. Limestone gravel to 1 1/2 
in., rounded, with clay 

15-20 ft. Limestone gravel to 2 in., 
mixed size, little clay 

20-25 ft. Gravel, same as above, 
size to 3 in. 

25-30 ft. Gravel, same as above 

30-35 ft. Gravel, same as above 
Pea gravel at 33 ft. 

35-40 ft. Clayey gravel with 
increasing clay at 40 ft. 

40-43 ft. Gravel to 43 ft. then clay 

44-46 ft. Splitspoon. Silty clay, 
brown, stiff, dry, crumbly, very 
plastic when wetted. (Photo taken) 

46-50 ft. Clay, dry, same as above 
50-55 ft. Hard drilling at 52 ft., no 
gravel "chatter", returns are gravel 
from upper zones 
55-57 ft. Splitspoon. Clay with 
caliche, occassional limestone 
inclusions, clay brown with white 
specks, brown staining and black 
(iron?) streaks. 
57-65 ft. Clay with caliche as above. 
65-67 ft. Splitspoon. Caliche clay, 
very light brown, with limestone 
pebbles and fragments, dry, crumbly 
Notes: 
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 B-2 
log for drilling and lithologic details. 

Well: MW-2 

Elev.: 3526.75 

Grout 

Bentonite Seal 

• PVC Pipe 

• Backfill Cuttings 

-Bentonite Seal 

— Sand Pack 

PVC Screen 

PVC Cap 
7 / - Bent. Flour Seal 

- Backfill Cuttings 

— Bentonite Seal 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

02/04/98 
8 1/4 in. 
67 feet 
HSA 
Atkins Engineering 
D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Son. placement 
Bottom Cap 
Protector Casing 

PVC, threaded 
2 in. ID 
Johnson Slotted 
10 ft. 
0.020 slot 
34.5-44.5 ft. BLS 
0.2 ft PVC 
Above-ground steel 

SEALS & SAND PACK 

Cement seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Sand pack type 
Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 

Type II Portland 
0 - 2 ft. BLS 
Med. Bentonite chips 
2 -4 f t . BLS 
Cuttings 
4 - 30 ft.BLS 
Med. Bentonite chips 
30-32 ft. BLS 
08-16 CSSI silica 
32 - 44 ft. BLS 

: 3,524 ft. (approx.) 
: 3,526.8 ft. (approx.) 

NOTES 

Boring dry on 02/05/98. On 03/02/98 DTW 
was 44 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. 



C^^ETOOLEUM 
\ l l L J ODRPOR ATION 

LOG OF WELL MW-3 
(Page 1 of 1) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start : 02/05/98,1130 Drilling Method : Hollow Stem Auger 

Date, Time Finish : 02/05/98,1700 Drill Equipment : 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 

Date, Time Start : 02/05/98,1130 Drilling Method : Hollow Stem Auger 

Date, Time Finish : 02/05/98,1700 Drill Equipment : 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 

Date, Time Start : 02/05/98,1130 Drilling Method : Hollow Stem Auger 

Date, Time Finish : 02/05/98,1700 Drill Equipment : 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 

Depth 
in 

Feet 

10 

15 

20 

25 

30 -

35 

40 

Surf. 
Elev. 
3497 

-- 3495 

-- 3490 

-- 3485 

- - 3480 

-- 3475 

- - 3470 

-- 3465 

-- 3460 

- - 3455 

45 

- - 3450 

50 

- - 3445 

55 

60 

65 

70 

- - 3440 

--3435 

DESCRIPTION 

ML 

CL 

GW 

GC 

CL 

U-b tt. Clayey sin, Drown grading to 
very light brown at base with 
increasing clay. Plant roots. (Photo 
taken) 

5-10 ft. Silty clay, light brown. 
Gravel lens at 9 ft. 

10-15 ft. Silty clay, light brown with 
occassional gravel 

15-20 ft. Gravel, sized from 3/4 in. • 
2 in., non-uniform 

20-25 ft. Gravel, same as above 

25-30 ft. Gravel, some pea gravel 

30-33 ft. Gravel, same as above 

33-35 ft. Gravel with clay at 33 ft. 
Very hard drilling, possible caliche 

35-40 ft. Gravel with silty clay, very 
hard drilling, lots of drill chatter, 
auger catching, likely cemented 
gravel and caliche 
40-45 ft. Clayey gravel, as above 

45-47.5 ft. Clayey gravel, as above 

47.5-50.5 ft. Soft drilling, splitspoon 
sample. Clay, very light brown 
becoming brown at base, stiff, very 
plastic 
50.5-55 ft. Clay, same as above, 
returns dusty 

55-60 ft. Silty clay, cuttings show 
some small gravels and very coarse 
sand 

60-65 ft. Clay to 63 ft. then hard 
drilling, possible caliche. 

- - 3430 

Notes: 
Boring dry. Backfill to 51ft. then 
bentonite to 49 ft. for casing set. 
See B-3 log for drilling and lithologic 
details. 

Well: MW-3 

Elev.: 3499.35 

- Backfill Cuttings 

PVC Pipe 

--Grout 

— Bentonite Seal 

— Bentonite Seal 

— Sand Pack 

PVC Screen 

— ierftrjntH Seal 

- Backfill Cuttings 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

02/05/98 
8 1/4 in. 
65 feet 
HSA 
Atkins Engineering 
D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Scm. placement 
Bottom Cap 
Protector Casing 

PVC, threaded 
2 in. ID 
Johnson Slotted 
10 ft. 
0.020 slot 
39 - 49 ft. BLS 
0.2 ft PVC 
Above-ground steel 

SEALS & SAND PACK 

Cement seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Sand pack type 
Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 

Type II Portland 
0-1.8 ft. BLS 
Med. Bentonite chips 
1.8-3.5 ft. BLS 
Cuttings 
3.5 - 35 ft. BLS 
Med. Bentonite chips 
35 - 37 ft. BLS 
08-16 CSSI silica 
37 - 49 ft. BLS 

: 3,497 ft. (approx.) 
: 3,499.4 ft. (approx.) 

NOTES 

Boring dry on 02/05/98. On 03/02/98 DTW 
was 48.8 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. 



TES 
IPETROLEUM 
CDRPORATTON 

LOG OF WELL MW-4 
(Page 1 of 2) 

Yates Petroleum Corporation 

Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/06/98,0800 

02/06/98,1345 

SE.SE.SW Sec 15 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Depth 
in 

Feet 

5-- 3515 

10 - - 3510 

15 - - 3505 

Surf. 
Elev. 
3520 

2:0 - - 3500 

2I5 - - 3495 

30 - - 3490 

5 - - 3485 

40 - - 3480 

DESCRIPTION 

Well: MW-4 

Elev.: 3522.3 

ML 

CL 

GC 

CL 

CL 

CG 

0-5 ft. Clayey silt, brown grading to 
very light brown at base with 
increasing clay. Plant roots. Core 
barrel shows brown clay with 
caliche, dry, crumbly 

5-10 ft. Silty clay, light brown, with 
very fine grained sand and 
occassional coarse grains. 

10-17 ft. Silty clay, light brown, same 
as above 

17-19 ft. Gravel lens then silty clay 

19-25 ft. Silty Clay, light brown 

25-33 ft. Gravel, 
clay matrix 

3/4" - 2" with silty 

33-35 ft. Soft at 33 ft. Splitspoon 
sample: Clay, light brown with very 
fine-grained sand. Gravel in tip. 

35-40 ft. Clayey gravel with very 
fine-grained sand 

/ 

-4- Grout 

Bentonite Seal 

/ 

/ 

• PVC Pipe 

- Backfill cuttings 

- Bentonite Seal 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

02/06/98 
8 1/4 in. 
69 feet 
HSA 
Atkins Engineering 
D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Scm. placement 
Bottom Cap 
Protector Casing 

PVC, threaded 
2 in. ID 
Johnson Slotted 
20 ft. 
0.020 slot 
43 - 63 ft. BLS 
0.3 ft PVC 
Above-ground steel 

SEALS & SAND PACK 

Cement seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Sand pack type 
Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 

Type II Portland 
0 - 2 ft. BLS 
Med. Bentonite chips 
2 -4 f t . BLS 
Cuttings 
4 -37 ft. BLS 
Med. Bentonite chips 
37-41 ft. BLS 
08-16 CSSI silica 
41 - 63 ft. BLS 

: 3,520 ft. (approx.) 
: 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. 



TES 
fPETROLEUM 
'CORPORATION 

LOG OF WELL MW-4 
(Page 2 of 2) 

Yates Petroleum Corporation 
Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/06/98, 0800 

02/06/98,1345 

SE,SE,SWSec15 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Depth 
in 

Feet 

Surf. 
Elev. 
3520 

40 

45 - - 3475 

50 - - 3470 

55 - - 3465 

60 - - 3460 

€i5 - - 3455 

7 0 - - 3450 

7'5 - - 3445 

DESCRIPTION 

Well: MW-4 

Elev.: 3522.3 

> , '© 
o o o 

> . <5 
OOO 

GW 
40-42 ft. Gravel (pea gravel size), 
uniform with some clay 

an&ci 

CG 

4245 ft. Soft at 42-42.7ft. Splitspoon 
sample: Gravelly clay, very light 
brown to chalk color, gravel mixed 
sizes, rounded, some cementing 
between gravels (possible 

i precurser to caliche?). Very hard , 
\drilling 43-45 ft. / 

OOO • . 
ooo > . ^ 
ooo 
> . "o 
ooo 
• . o 

GW 

4245 ft. Soft at 42-42.7ft. Splitspoon 
sample: Gravelly clay, very light 
brown to chalk color, gravel mixed 
sizes, rounded, some cementing 
between gravels (possible 

i precurser to caliche?). Very hard , 
\drilling 43-45 ft. / 

OOO • . 
ooo > . ^ 
ooo 
> . "o 
ooo 
• . o 

GW 
45-50 ft. Gravel, cuttings returned 
mixed size gravels. 

p CL 

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

> . o 
ooo 
> . '© 
OOO 
> . "o 

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

•M 
P9r>Q 

O Q Z O 

P9r& 

POfP* 

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

/ / 

1 
CL 

63-69 ft. soft at 63 ft. Clay returns 
63-69 ft. 

69-71 ft. Splitspoon sample: Clay, 
brown, dry, crumbly, plastic, low silt. 
(Photo taken) 

- Bentonite Seal 

•PVC Pipe 

- Sand Pack 

- PVC Screen 

-PVC Cap 

- Backfill cuttings 

Notes: 
Boring dry. See B-4 log for drilling 
and lithologic details. 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Son. placement 
Bottom Cap 
Protector Casing 

SEALS & SAND PACK 

Cement seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Sand pack type 
Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 

02/06/98 
8 1/4 in. 
69 feet 
HSA 
Atkins Engineering 
D. G. Boyer 

PVC, threaded 
2 in.ID 
Johnson Slotted 
20 ft. 
0.020 slot 

43 - 63 ft. BLS 
0.3 ft PVC 
Above-ground steel 

Type II Portland 
0 - 2 ft. BLS 
Med. Bentonite chips 
2 -4 f t . BLS 
Cuttings 
4 - 37 ft. BLS 
Med. Bentonite chips 
37 - 41 ft. BLS 
08-16 CSSI silica 
41 - 63 ft. BLS 

3,520 ft. (approx.) 
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. 

80 - - 3440 



TES 
fPETROLEUM 
'CORPORATION 

LOG OF WELL MW-5 

(Page 1 of 1) 

Yates Petroleum Corporation 

Penasco Irrigation Project 

4-Dinkus Ranch 

Date, Time Start 

Date, Time Finish 

Location 

Hole Diameter 

02/06/98, 1415 

02/06/98,1930 

NW.SW.NE Sec 16 

6-5/8 in. 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Depth 

in 

Feet 

Surf. 

Elev. 

3555 

5 -- 3550 

10 -- 3545 

15 -- 3540 

2!0 - - 3535 

2.5 - - 3530 

30 -- 3525 

35 - - 3520 

40 -- 3515 

45- 3510 

50 -- 3505 

55 - - 3500 

(SO- 3495 

65 - - 3490 

70 -- 3485 

75 - - 3480 

DESCRIPTION 

Well: MW-5 

Elev.: 3557.65 

CL 

0-5 ft. Top soil, silty clay, dark brown 
grading to light brown at base. 
(Photo taken) 

5-10 ft. Silty clay, light brown, clean 

10-13 ft. Silty clay, light brown 

y. y 
o Y O 
o y/o 
v* 

O q / H 

o o / o 

GC 

Gravel 13-14 ft. grading to clayey 
gravel at 15 ft. 

15-20 ft. Gravel with silty clay, 
limestone gravels to 3 in., rounded 

c Q/O 

o y o 

•/•'y 
o q/o 

20-25 ft. Gravel, same as above, 
mixed sizes 

> . o 
ooo 
> . <5 

o a o 
> . o 

25-30 ft. Gravel, mixed sizes, clean 

o o o 
> . o 
o o o 
> . o 
ooo 

30-35 ft. Gravel (Photo taken) 

o o o 
> . © 

o o o 

OOO 

35-40 ft. Gravel, same as above, 
more pea gravel, very few fines 

ooo 
} . 

O O O 

> . o 
o o o 
> . <3 

GW 
40-45 ft. Gravel, same as above, 
very clean 

o o o 
> . "o 
O O O 

> . © 

O O O 

45-50 ft. Gravel, pea gravel 
at 47.5 ft. 

> . <3 

OOO 

> . "3 

o o o 
> . o 
o o o 
> . o 
o c o 

50-55 ft. Gravel, softer drilling, pea 
gravel at 53 ft. 
55-57 ft. Gravel, pea gravel, 
increasing clay 

1 CL 

57-59 ft. Splitspoon. Clay, brown, 
plastic, slightly moist 
(Photo taken) 

59-67 ft. Clay, brown, plastic, slightly 
moist 

67.5-69.5 ft. Splitspoon. Clay, 
brown, same as above 

/ 

•3-Grout 

A - Bentonite Seal 

— Backfill cuttings 

PVC Pipe 

— Bentonite Seal 

— Gravel Fill 

- Sand Pack 

- PVC Screen 

-PVC Cap 
- Bentonite Seal 

- Backfill Cuttings 

Notes: 
Boring dry. Backfill to 59 ft. then 
bentonite to 57 ft. See B-5 log for 
drilling and lithologic details. 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Scm. placement 
Bottom Cap 
Protector Casing 

SEALS & SAND PACK 

02/06/98 
8 1/4 in. 
69 feet 
HSA 
Atkins Engineering 
D. G. Boyer 

PVC, threaded 
2 in. ID 
Johnson Slotted 
10 ft. 
0.020 slot 
47 - 57 ft. BLS 
0.3 ft PVC 
Above-ground steel 

Cement seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Annular seal type 
Seal placement 
Sand pack type 
Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 

Type II Portland 
0 - 2 ft. BLS 
Med. Bentonite chips 
2 - 4 ft. BLS 
Cuttings 
4 - 39 ft. BLS 
Med. Bentonite chips 
39 - 42.5 ft. BLS 
08-16 CSSI silica 
45.7 - 57 ft. BLS 

: 3,555 ft. (approx.) 
: 3,557.65 ft. (approx.) 

NOTES 

Boring dry on 02/06/98. On 03/02/98 DTW 
was 57 ft. BLS. This is water in casing cap 
which is appoximately 0.5 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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Yates Petroleum Corporation asco irrigation Report 

APPENDIX B 

COPIES OF AVAILABLE DRILLER'S LOGS 
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• Form LOG FILED STATE E N G I N E E l l ^ ^ I C E 

WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. Al l 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 IA and Section 5 need be completed. 

Section 1 
E. R. POT;-? 1 • (A) Owner of welL 

Street and Number fft. .1 ' CC' £02. 
City A r t o g i f t 

Well was dgped under Permit N o J J & J ^ i L 
State How IteX 

..and is located in the 
% ..SW Vi of SectionlCL 

D. l i . Gray (B) Drilling Contractor. 

Street and Number 

City 

.Twp-lO. Rge...25-E... 
WD-19 .License No... 

Artesia State Now Mex, 

Drilling was commenced.. 

Drilling was completed .'\L':?.*_? 
19. 

19. 
51. 
59 

(Plat of 640 acres) 
Elevation at top of casing in feet above sea level 

State whether well is shallow or a r t e s i a n ^ ^ * ^ ^ ^ 

Total depth of welL. 300 Ft . 

'epth to water upon completion 168 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth in Feet Thickness in 

Feet 
Description of. Water-Bearing Formatiita 

i [J n e - n s~y(Snf" 
No. 

From To 

Thickness in 
Feet 

Description of. Water-Bearing Formatiita 

i [J n e - n s~y(Snf" 
1 295 20 Sand fCivtf V A j f ) r 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

'/ 10 0 col lar 
5; oil 300 75 nono 300 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 
Diameter 

Hole in in. 
Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number : 

Tons of Clay used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

City_ 
-Tons of Roughage used.. 

pervisor 

g .UIMlSlfl 

Date Received -flC-Ii- Md... BZ 9fltf 6£6i-

File No ..Use 

...License No.. 

State 

-Type of roughage-

_Date Plugged- _19.. 
Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

..Location No. 



Section 6 LO© OF,WELL" 

Depth in Feet Thickness 
in Feet • • •. *, »• « Color Type of Material Encountered 

From To 
Thickness 

in Feet • • •. *, »• « Color Type of Material Encountered 

' C Il : <..> ! i i'.a! 

h • k .So i l 

k "T.3T 131.: Gravel & Boulders 

150 15 Clay 
180 30 Oravol & Boulders 

iSc 200 20 TJahcTTS Gravel 131ue clay nixed 
POO 272 72 Blue Clay 

272 275 3 Rod Clay 

275 295 20 Sand 

300 5 Anhydrite 

V / 
- J fr ̂  

/ "7" 

-- —— 
! 

-- —— 

.— .— .— 

,_T ; ,_T ; 

The undersigned hereby certifies that, to the b.est of his knowledge.and belief, the foregoing is a true and cor
rect record of the above described well. 



o 

(Thia form Is to be executed In triplicate) 

WELL RECORD 
Permit tb/t.£.zM.S.$...... Date ol Receipt 

Name of permltee. . J ! W . . . & 

Street or P. O. . M « § J * ...Cltr and State .I™.*???*?.?. 

1. Well location and description: The well Is located In .....i, Vi Vi. 
(ihtllow or Mtetlan) y v 

\ 
Vi of Section , Township Range ; Elevation of top of 

casing above sea level feet; diameter of hole, ...^ Inches; total depth, .?79 feet; 

depth to water upon completion, ...?39.., feet; drilling was commenced 19.?.?.., 

and completed W..54; name of drilling contractor .¥.?..A?...*!*?*S9. 

'.M.K.Z,.IHiai..m. ; Address RpWell. nmier's License No. J S J 

3. Principal Water-bearing Strata: 

, ' D t p I k I i 
P f M r. i Tkteknu D t M r l p I l M «f Wf t ! * r * t«M 1s t F m U i i 

No. 1 
245 250 5 gnyr shal* 

No. a 
' i 

^.No. 3 .1 
No. 4 

No. 6 

•1 

8. Casing Record: 

BtameUr t 
' li. f r 

ThrMit Dtpth «f OatlBf «r IJnM 
" " T*9 ; B*tUflB 

...7...0..D.. 35. 1 JJUwb 
... . ,i 

T j f mt U M 

JX3SL 'Im) 

o 

I 

I 

4. If above construction replaces old well to be abandoned, give location: Vi, .Vi.' ..Vi 

of Section ../Township {. Range.. ; name and address of plugging contractor. 

• ... t .IJ-

c describe how well WM plugged; 

., 11 
'.' ' i 1.1'; ; '1 " 

i 



6. Log of Well: 

a r M t 
T» 

n i i k i M 
ta I M l 

0 50 50 graral ud vbita olay 

50 110 60 rod ted 

uo 150 40 gray olay 

150 240 90 Bad ted 

240 270 30 yellow aand and sand rook 

.•» •!>>• 

« ' i i , 

;(.(., ••!•( :,:;.). 
i | " ; ! i | , . , i ••. • . i . : i i ' ' 

': -

• • - • •. 
\ i . i / ' 

I v i i f (.• 
' V : " ' 1 i ' 1 

!-.c I t ' I f ' " * • •• ' l a j f l i i l - ' t ' f c r ; ; t | . 1, • • • * 

r i••:..•/.>•> r ' ' ' ; 
i 

i V ' i ' 1 

• • ; . \ ••• i ' i ' i j 

i ! ' ' > 

- ••' j 

• • • s ' \ • 
i 

! • 
• , \ 

i - . J 1 

.T I.I.IN'.M/. | 

• ' '. ,• • 
i . i ' i i : 

• 

. . . •'• ' 1 , \ Y • v,|.|ii.v.'<- ' 

' ,• • i.-, • . '• I'M. ni . •• . r' i'l '! M'tT. " . , . , • 

The undersigned hereby certifies that, to the,best of hia knowledge,;»nd belief, the foregoing is a true and 1 

correct record of the above described wen. 
''!• 'M'' 

I eituiMd w.u nruiw1. 
• *'. • • ••••• • • .i-» ii< •• 

In i traction* 
I . ;•• : ••• t l. i n t . . . . 

r ^ ' - M I . ' I -.- . - ' • j i i i j i v i i . H . i ; ; . . ' .' 

This form shall be executed, preferably typewritten, ln triplicate and filed with the State Engineer's Office at 
Roswell; New Mexico, within 10 days after drilling has been completed. Data on water-bearing strata and on all 
formations encountered should be as complete and accurate as possible. 

; u.i r ; !y.co;:'.u 
i . l ) , ' '• '• ' I ' i " • ' - ' • ' K i l l I " f l - < ( i - l 

o 



Form WR-23 
Lou i-iLtU 

STATE ENGINEER O] 

WELL RECO w INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. A l l 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 I A and Section 5 need be completed. 

(A) Owner of w e l L _ . . ! ^ f e g £ ^ L < ^ 
Section 1 

Street and, Number-

City £Lv*. , State .^&>J22l^ 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level 

—*J s-j "•• •• •» • — —j ~ 

Well was drilled under Permit No. and is located in the 

2 h U ^ J . 2 L ( L L V A . - y V i of Section Sr./.. ^Twp.-/ . .C.J. . .Rge..«2..Sl^'_. 

(B) Drilling Contractor..<^k-i_r/- ^ s d ^ 3 J ^ X . £ j ^ L License No. 

Street and N m n b g . . . . . ^ . . ^ _ 

City &Att&*2-rCre&* ,r State .^2_LL.22.1.. 

Drilling was commenced.—. 

Drilling was completed 

VLJJL 

. Total depth of welL. 

State whether well is shallow or artesian. Depth to water upon completion..—2_«=£^L 

PRINCIPAL WATER-BEARING STRATA Section 2 

No. 
Depth in Feet Thickness in Description of Water-Bearing FormaUon No. 

From To Feet 
Description of Water-Bearing FormaUon 

1 

2 / 
3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor.. 

Street and Number 

Tons of Clay used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

City.. 

.Tons of Roughage used . 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

U- '• ; -'.••MO 
Date Received "^l-'-'ij 'i.'i'ulM'l*-' '—Lit. 

-License No.. 

State 

-Type of roughage.. 

-Date Plugged- _19_ 

Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

File N Use«d^^^'(i^21^-- Location mJjLj>£>. 



Section 6 LOG OF WELL 

Depth in W W Thickness 
in Feet Color w 

Type ot Material Encountered 
From To 

Thickness 
in Feet Color w 

Type ot Material Encountered 

• 

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

Well Driller 
7S~ 

- f3 f f 



Form WR-23 STATE ENGINEER Ol 

WELL RECO 

iFJMfiE 

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, snail 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 IA and Section 5 need be completed. 
Section 1 

(A) Owner of well 
Street and Number. 
City ^"/CVr* _t .< s Dg .State "7/ ' /?? 
Well was drilled under Permit N o / ^ ^ Z . ^ 3 ^ ^ ? and is located in the 
y j j j J L V * J l l O . V * - V* of Secttonc^v^ Twp. .^SLk_JRge.^J££C , 
(B) Drilling Contractor^ • r^7.. X ^ J ^ f S b r License N o . A ^ L . ^ 3 

Street and 
City .-/LkJjfeL&iL 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesi 

Drilling was commenced__^L&2 

Drilling was completed je.6r. 

State 

JL 

- 2 . ; ? / • .... 
i9_i_Z 
wJjL. 

..Total depth of welL 

Section 2 

.Depth to water upon completion. 

PRINCIPAL WATER-BEARING STRATA 

No. 
Depth ln Feet Thickness in Description of Water-Bearing Formation No. 

From To Feet 
Description of Water-Bearing Formation 

1 

/€> ^s> J <S &hjH^ off ^ 
2 7 

3 

4 

5 

Section 3 RECORD OF CASING 

Dla 
in. 

Pounds 
ft 

Threads 
in 

Depth Feet Type Shoe Perf om tions Dla 
in. 

Pounds 
ft 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

/ f 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter 
Hole in In. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 
Diameter 

Hole in In. 
Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-
Street and Number 

Tons of Clay used 
Plugging method used 
Plugging approved by: 

PLUGGING RECORD 

City_ 
-License No-
State 

.Tons of Roughage used. Type of roughage-
-Date Plugged -19_ 

Cement Plugs were placed as follows: 

Basin Supervisor 

Date Received 

FOR USE OF STA'tE ENGE 

U t i l l ! J,;!:] 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

File No. 

UK 91 83J I9BI 

£ ^ ^ 3 1 ^ 1 . UsejaL^4^%Jocation No. lBll^'^AAiO. 



Section 6 LOG OF WELL 

Depth 1 
From 

n *eJJ__ 
To 

Thlcknen 
In Feet Color ^"•^ Type oi Material Encountered 

n /o /o 
/ f l Of) / f l 

* (^L ^ . a 0. 
t=£ «• 

*> n 7° 
/ 5 

//>£S f f l 
ZL 3/) 

' f l 
? a s 

• -

•"""V 

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 

WeU Driller 

••>n 

V 9 



Revised December 1975 

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

Declaration of Owner of Underground Water Right 
ROSWELL/ARTESIA 

Declaration No. RA-8141 
B A S I N N A M I ; 

D a l e r e c e i v e d . December 9, 1992 

1. Name of Declarant 

S T A T E M E N T 

Yates Pe t ro leum Corp 
Mailing Address 105 South 4 t h S t r e e t , A r t e s i a , NM 
County o f j _ 

88210 
Eddy , State of New Mexico 

2. Somcc of water supply s h a l l o w wa te r a q u i f e r 
(artesian ut shallow water aquifer) 

3. Describe well locution undei one of the following subheadings: 

a. N W v. NW v. N W v. of Sec. 2 2 T w p . 1 8 S 
Eddy. 

b. Ttact N o . . 

c. X * 

_ of Map No. 

. feet, Y = 

-County. ( E a s t W e l l ) 

of the 

Rge. 25 E N.M.P.M.. in 

. feet, N . M. Coordinate System _ 
in the . 

— Zone 

. Grant. 
On land owned by _ 

4. Description of w e l l : date d r i l l e d . 1920 - . d r i l l e r U n k n O W r i depth- _£eet. 

outside diameter of casing ^ inches: original capacity^UnJCJlOWHga^ p e r m i n . ; present capac i ty—^_2__ 

ga l . per min. ; pumping l i f t U I l k f»yt: static water level - _ i m J c _ feet (above) (below) land surface; 

m axe and type of pump none a t t h i s t i m e 

make, type, horsepower, etc., of power p l a n t . 

Fracti t ional or percentage interest claimed in w e l l . 100% 

5 a 

o o 

5? 

5. Quantity of wacer appropriated and beneficial ly used_ 

l i v e s t o c k & domestic 
(acre feet per acre) (acre feet per annum) 

. purposes. 

6. Acreage actually i r r iga ted . 
n / a 

acres, located and described as fol lows (describe only lands actually irrigated): » 

S u b d i v i s i o n Sec. 

n / a m ^ 

-S—£~ ° 

T w p . R o n g e 

A c r e s 

I r r i g a t e d O w n e r 

U - X 
<~> LU 

CC 

-SZ—UJ-ss-LU UJ 

L O 

CVJ 
C O 

O LU 

U J ^ N o t e : lecot ion of w e l l and acreage ac tua l l y i r r igated must be shown on p la t on reverse s ide . ) 
CP 

ss 
7. WkWr waVfiSt applied to beneficial use ^ ± -La^J-T and since t£ej urnfc rn 

CO 2 r5 m o n t h d a y y e a r * rr, 
v < r - " * month day year , r n r " 

haTlieenrjsse'c? f u l l y and continuously on a l l of the above described lands or for the: above described purposes ^Xceptf— ^ £ 

n / a -as fo l lows : 
t n 

t 3 — 73 

CO 

8. Additional statements or explanations. n / a t n 

•:;o Yates Petroleum Corporation bought ranch i n iQfl^i 

HI UJ 

r.o 

I , . —being f i rs t duly sworn upon my oath. 
depose and say that the above is a fu l l nnd complete stau-ment prepared in accordance with the instructions on the re

verse side of this form and submitted in evidence of ownership of a valid underground water right, that I have carefully 

read each and al l of the items contained therein and that the same are true to the best of my knowledge and bel ief . 

"ubsc ibed and ?wom :« before me this. 

i».y commission expires —, 

3/9/96 

Yat**s">etroleum Corp . declarant. 

A.D. 19- 92 

Notary Public 



Locals well aad areu actually Irrigated aa acearatetr as possible on following plat: 

Section <•) ? J > TowMUp i ! _ J j lUnge 2 5 E tt. M P. f t 

8 

INSTRUCTIONS 

Declaration shall be executed (preferably typewritten) ln triplicate and mast be accompanied by a $1.00 filing 
fee. Each of triplicate copies must be properly signed and attested. 

A separate declaration must be tiled for each well In use. 
All blanks shall be filled out fully. Required Information which cannot be sworn to by declarant ahall be 

supplied by affidavit of person or persons familiar with the tacts and shall be submitted herewith. 
Sees. 1-3. Complete all blanks. 

Sec. 4. Fill out all blanks applicable as fully aa possible. 
Sec. 5. Irrigation use shall be stated in acre feec of water per acre per year applied on che land. If 

used for domestic, municipal, or other purposes, state total quantity ln acre feet need annually. 
Sec, 6. Describe only tbe acreage actually Irrigated. When necessary to clearly define Irrigated acreages, 

describe to nearest 2H acre subdivision, it located on unsurveyed lands, describe by legal supdlvtaloa "aa pro
jected" from the nearest government survey corners, or describe by metes and bounds and tie survey to some 
permanent, easily-located natural object 

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

. Sec. 8. If well irrigates or supplies supplemental water to any other land than that described above, or It 
land Is also irrigated from any other source, explain under this section. Give any-other data necessary to rally 
describe water right. 

If additional space Is necessary, use a separate sheet or sheets and attach securely hereto. 



Form WR-23 STATE ENGINEER O F F l ^ ^ 

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 IA and Section 5 need be completed. 
Section 1 

(A) Owner of well flap, f . OurUhalm-
Street and Number 
City : Arte-m,*. 
Well was drilled under Permit No.. 

-%_U1 ^i-HK Vt of Section 83. 

State Ktwr Mexico 

and ia located in the 
_Twp 19. Rge. 3 5 „ 

(B) Drilling Contractor-
Street and Number 
City 

.License No-

Drilling was commenced.. 
Drilling was completed 

State 

-January-!^.. 
Jun* 

(Plat of 040 acres)' 

Elevation at top of casing in feet above sea level-

State whether well is shallow or artesian 

19_ 
19. 

-OA. 
04 

-Total depth of welL JBB I t . 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 
Thickness in 

Feet 
Description of Water-Bearing Formation 

1 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dla 
in. 

Pounds 
ft 

Threads 
ln 

Depth 
Feet Type Shoe 

Perforations Dla 
in. 

Pounds 
ft 

Threads 
ln Top Bottom 

Feet Type Shoe 
From To 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter 
Hole ln in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 
Diameter 

Hole ln in. 
Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-
Street and Number 
Tons of Clay used 
Plugging method used 

PLUGGING RECORD 

City-
-License No-
State. 

.Tons of Roughage used. -Type of roughage-
-Date Plugged-. _19_ 

Plugging approved by: Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

• File No. .Use. Location No l&.2tU2X.aiO 



Section 8 LOG OF WELL 

Depth Thickness 
in Feet Color Type of Material Encountered 

From To 
Thickness 
in Feet Color Type of Material Encountered 

0 6 Soil 

A ' 13 Boulders •Hfl fravel 

13 53 Yellow olay and gravel 

53 153 Red clay 

153 157 Quicksand 

157 177 Rod aand and aandatona 

177 227 Soft yellowish aand atone 

227 267 Hard llmeatono 

207 450 Red sandy clay alternating with soft red 

aandstona. which rtvea olaoe to porous li»e-

stono in tho lower kalf of the aeries f i r s t i 

450 500 Soft red sandstone 

500 525 Porous limestone 

523 333 Soft, red sandstone 

i 

f lo i 

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 



T̂IL-ED' 
Form WR-23 STATE ENGINEER OFFs^^ 

WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
n earest district office of the State Engineer. A l l 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of well LtaLd.. J f a s k f n . . 

Street and Number-

City 

603 1st Rational Sank Bldg. 
nid l« ind , State 

Texas 797QT 

Well was drilled under Permit No ."A"5A?P. and is located in the 

.VA- .VA- VA of Section.... Twp.... .^. 3 . Rge.. 25? 

(B) Drilling Contractor Y \ ? t f W-.. ̂ 1 - ? ' 1 ^ . License No. ^ ? . 5 . . 

Street and Number i ? 1 1 . ' ! 9 . ™ P . S 8 . 

(Plat of 640 acres) 

City — _ "._ State 

Drilling was commenced ?£?._?»_ _ 

Drilling was completed 

T w Ko3Lco." 

1 9 * 

isZ 
Elevation at top of casing in feet above sea level d.'J„f,l) Total depth of welL 20'1 

State whether well is shallow or artesian 1 1?*!^!. 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth to water upon completion. 15* f t . 
' } • I M V 

1 • -

No. 
Depth in Feet Thickness in Description of Water-Bearing Formation No. 

From To Feet 
Description of Water-Bearing Formation 

1 1-55 20? llP. G r a v s l 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
fl. 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
fl. 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

7" OD. 26 8 R. 0 205. 205 None 161 204 

— — 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

• 

. i . City.. 

Section 5 

Name of Plugging Contractor 

Street and Number ...—: 

Tons of Clay used Tons of Roughage used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

..-License N o -

State 

Type of roughage.. 

JDate Plugged ..19_ 

Cement Plugs were placed as follows: 

' Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received . 
V.J - M 

JU5L 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

File No. /U^-S'ifrlja >. Use.J2££X2- Location Ho./^^l~^29_:HjJj/L 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
in Feet Color Type of Material Encountered 

From To 
Thickness 
in Feet Color Type of Material Encountered 

*• 
^ o i l 

0 6 6 

6 .10 Whit* 
10 . *5 BIUB • I j ra v *s 1. — 

*5 05 <v Yslluw 
T f l i i n 

t>5 155 05 
i 0 r * * m * w r m A —XaT« • A l * -

155 ;?o!J 
T 

Blan t j P e f c V p l . vew* * ... i i ' 

203 1 

TD. f t . 

• 

• 

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 



I 
[ 

I 



Yates Petroleum Corporation nasco Irrigation Report 

APPENDIX C 

PHOTOGRAPHIC LOG 

Penasco Report App.doc 05/18/98 



Photograph 1. Boring B-l (MW-1), 33 - 38 feet (02-02-98). 

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

Penasco Phoiolog.doc l 05/18/98 



Yates Petroleum Corporation PerTasco Irrigation Report 

Penasco Phololog.doc 2 05/18/98 



Photograph 5. Boring B-2 (MW-2), 44 - 46 feet (02-05-98). 

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

Penasco Pliololog doc 3 05/18/98 



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). 

Penasco Photolog.doc 4 05/18/98 



Yates Petroleum Corporation asco Irrigation Report 



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

I'cuasco Photolog.doc 6 05/18/98 
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Yates Petroleum Corporation asco Irrigation Report 

APPENDIX D 

WATER QUALITY ANALYSES 

Penasco Report App.doc 05/18/98 



ENVIRONMEN§\L 

LAB OF , INC. 
"Don't Treat Your Soil Like Dirt!" 

Fleceiving Date: 02/13/98 
Siample Type: WATER 
Froject: 4 - DINKUS RANCH 
FToject Location: ARTESIA, NEW MEXIOO 

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

M.-.R -2 1998 

Analysis Date: 02/18/98 
Sampling Date:02/08/98.02/09/98 
Sample Condition: Intact/Ha 

Specific 
F N03-N TDS PH Conductance a S04 C03 HC03 

E:LT# Reid Code mg/L *mg/L mg/L S.U. uS/cm mg/L mg/L mg/L mg/L 

13669 SECTION 9 WINDMILL 151 <1.0 2,610 6.30 2,540 18 1.700 0 134 
13670 SECTION 11 WINDMILL 1.00 2.0 746 6.71 1.009 20 380 0 220 
13671 SECTION 22 WINDMILL 1.15 5.5 2,337 6.80 2.410 23 1.550 0 220 
13672 MW#1 1.35 <1.0 746 7.33 1.022 31 440 0 159 
13673 RANCH HEADQUARTERS 032 <1.0 714 7.23 990 18 410 0 207 

QUALITY CONTROL 0.95 9.50 •* 7.09 1.370 4.998 55 ** ** 

TRUE VALUE 1.00 10.00 ** 7.00 1.413 5.000 50 ** »« 
% PRECISION 95 95 ** 101 97 100 110 *• ** 

METHODS: EPA 340.1.352.1.160.1.150.1.120.1.325.3.375.4.310.1. 

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



ENVIRONMENTAL 

LAB OF , 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: Intact/Ha 

Total 
ELTf Field Code Hg_ 

131369 SECTION 9 WINDMILL <0.001 
13(370 SECTION 11 WINDMILL <0.001 
131371 SECTION 22 WINDMILL <0.001 
131372 MW#1 <0.001 
13673 RANCH HEADQUARTERS <0.001 

Minimum Detection Limit (MDL) 0.001 

%IA 100 
% EA 108 

METHODS: EPA SW 846-3005,7470 

Michael R Fowler Date 

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



ENVIRONMENTAL 

LAB OF , 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: 02/18/98 
Sampling Date:02/08/98.02/09/98 
Sample Condition: Intact/HCI 

DISSOLVED METALS (ppm) 

ELT# Field Code U B Mo Al Co Sr 

13669 SECTION 9 WINDMILL <0.20 <0.10 <0.10 0.24 <0.10 6.9 
13670 SECTION 11 WINDMILL <0.20 <0.10 <0.10 0.19 <0.10 1.9 
13671 SECTION 22 WINDMILL <0.20 <0.10 <0.10 0.25 <0.10 4.7 
13672 MW#1 <0.20 <0.10 <0.10 0.22 <0.10 1.7 
13673 RANCH HEADQUARTERS <0.20 <0.10 <0.10 0.21 <0.10 1.9 

Reporting Limit 0.20 0.10 0.10 0.20 0.10 0.10 

%IA 98 100 100 110 99 99 
% EA 93 105 105 95 105 100 

METHODS: EPA 200.7 

Michael R. Fowler Date 

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



ENVIRONMENTAL 

LAB OF ^p 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 

Analysts Date: see below 
Sampling Date:02/08/98.02/09/98 
Sample Condition: Intact/HCI 

DISSOLVED METALS (ppm) 

ELT# Field Code Ag As Ba Cd Cr Cu Pb Se 

13(569 SECTION 9 WINDMILL <0.01 0.003 <0.10 0.021 <0.03 0.06 0.16 <0.002 
13(570 SECTION 11 WINDMILL <0.01 <0.002 <0.10 0.015 <0.03 0.03 <0.10 <0.002 
13(571 SECTION 22 WINDMILL 0.01 <0.002 <0.10 0.023 0.03 0.04 0.11 <0.002 
13672 MW*1 0.02 <0.002 <0.10 0.017 <0.03 0.02 <0.10 <0.002 
13673 RANCH HEADQUARTERS <0.01 <0.002 <0.10 0.019 <0.03 0.02 <0.10 <0.002 

Reporting Limit 0.01 0.002 0.10 0.005 0.03 0.01 0.10 0.002 

%IA 103 96 103 98 104 101 103 99 
% EA 110 104 94 92 84 99 95 117 
Analysis Date 2/19/98 2/20/98 2/19/98 2/19/98 2/19/98 2/19/98 2/19/98 2/20/98 

METHODS: EPA SW 846-3005.7760.7062.7080.7130.7190.7210.7420.7742 

Michael R Fowler Date 

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



ENVIRONMENTAL 

LAB OF ̂ p , 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: A - DINKUS RANCH 
Project Location: ARTESIA. NEW MEXICO 

Analysis Date: see below 
Sampling Date:02/08/98.02/09/98 
Sample Condition: Intact/HQ 

DISSOLVED METALS (ppm) 

ELT# Field Code Ca Fe K Mg Mn Na Ni Zn 

13069 SECTION 9 WINDMILL 676 1.44 2.28 51 0.05 170 <0.04 0.419 
13670 SECTION 11 WINDMILL 211 1.21 2.12 36 <0.01 25 <0.04 0.282 
13671 SECTION 22 WINDMILL 656 0.99 1.75 31 0.02 25 <0.04 0.134 
13672 MW#1 147 0.05 5.44 43 0.06 27 <0.04 0.012 
13673 RANCH HEADQUARTERS 144 0.12 1.80 35 0.02 25 <0.04 0.019 

Reporting Limit 0.01 0.03 0.01 0.005 0.01 0.10 0.04 0.005 

%IA 104 101 102 98 100 98 100 96 
% EA 81 92 " 83 " 98 96 
Analysis Date 2/19/98 2/19/98 2/19/982/19/98 2/19/98 2/19/98 2/19/98 2/19/98 

METHODS: EPA SW 846-3005.7140.7380.7610.7450.7460.7770.7520.7950. 

^L l<L *-23-» 
Michael R. Fowler Date 

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





ENVIRONMENTAL 

LAB OF , INC. 
"Don't Treat Your Soil Like Dirt!" 

Sample Type: WATER 
Project: NONE GIVEN 
Project Location: MIMOSA #1 SWD 

YATES PETROLEUM 
ATTN: MR. JOHN BROWN 
105 S. FOURTH 
ARTESIA NEW MEXICO 86210 
FAX: 505-281-1335 

Receiving Date: 3/5/98 
Sample Condition: Intact 
Sampling D*te:3/04/98 

ELTf Field Oodo 

Specific 
F N03-N TDS pH Conductance a 804 003 HC03 

mg/L *mo/L mg/L s.u. uS/cm mg/L mg/L mg/L mg/L 

13872 WATER tt 3.8 8.206 7.25 11.690 3.191 1.200 830 

QUAiJTY CONTROL 
TRUE VALUE 
% PRECISION 

Analysis Date 

1.0 92 " 7.01 1368 4.898 55 
1.0 10.0 •* 7.00 1413 5.000 50 
100 92 M 100 97 100 110 

3/11/9B 3ww aro» vsi» awe anwe awe 999s «spe 

METHODS: EPA 840.1.352.1.160.1,150.1.120.1.325.3.375.4.310.1. 

Michael R Fowler Date 

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

APR-E9-1998 14:18 92Z P. 04 



ENVIRONMENTAL 

LAB OF , INC. 
"Don't Treat Your Soil Like Dirt!" 

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

YATES PETROLEUM 
ATTN: MR JOHN BROWN 
105 S. FOURTH 
ARTESIA, NEW MEXIOO 88210 
FAX; 505-281-1335 

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

ELTi Field Code 

13872 WATER 

Ca 

DISSOLVED METALS (ppm) 

Fe K Mg Na Mn Mo Ni 

480 0.20 81 110 2230 

Zn 

0.08 <0.10 0.1$ 0.012 

Reporting Limit 0.01 0.03 0.10 0.001 006 0.01 0.10 0.04 0.005 

%1A 98 102 99 99 100 102 103 102 96 
SEA 78 »• *• 71 93 91 97 
Analysis Date 3/6/96 3/11/98 3/8/98 3/6/88 3/6/98 3/11/98 3/11/98 3/11/98 3/11/98 

METHODS: EPA SW846-3005.7140.7380.7610.7450.7770.7460,7480.7520,7950. 

Michael R. Fowler Date 

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

APR-B9-1998 14=17 92% 



P . @2 

ENVIRONMENTAL 

LAB OF , INC. 
"Don't Treat Your Soil Like Dirt!" 

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 

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

ELTI Field Code 

DISSOLVED METALS (ppm) 

As Ba Cd Cr Cu Pb Se 

13872 WATER 0.02 <0.002 <0.10 0021 0.03 0.02 0.27 <0.002 

Reporting Limit 0.01 0.002 0.10 0.005 0.03 0.01 0.10 0.002 

%IA 102 106 96 102 104 105 99 105 
SEA 88 94 116 97 94 99 96 89 
Analysis Date 3/11/98 3/12/98 3/11/98 3/11/98 3/11/98 3/11/98 3711/98 3/12/98 

METHODS: EPA SW 846-3005.7760.7062.7080.7130,7190.7210.7420.7742 

Michael R Fowler 

3 ^ 99 
Date 

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

APR-09-1998 14•• 17 
P. 02 



ENVIRONMENTAL 

LAB OF , INC. 
"Don't Treat Your Soil Like Dlrtt" 

YATES PETROLEUM 
ATTN: MR JOHN BROWN 
105 S. FOURTH 
ARTESIA. NEW MEXICO 88210 
FAX 505-281-1335 

Receiving Date: 03/05/98 Analysis Date: 03/12/98 
Sample Type: Water Sampling Date: 03/04/98 
Project: Mimosa #1 swd Sample Ctondrbon. Intact 
Project Location'. Mimosa #1 SWD 

p . e i 

Total Hg 
ELTf FIELD CODE ppm 

13872 Water <0.001 

BLANK 0.001 
% INSTRUMENT ACCURACY 108 
% EXTRACTION ACCURACY 86 

Methods: EPA SW 846-3005.7470. 

Michael R Fowler Date 

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

APR-09-1998 14:16 92% P. 01 



P . @2 

ENVIRONMENTAL 

LAB OF , INC. 
'Don't Treat Your Soil Uke Dirtl" 

Sample Type. WATER 
Project: NONE GIVEN 
Project Location: MIMOSA #1 SWD 

YATES PETROLEUM 
ATTN: MR JOHN BROWN 
105 S. FOURTH 
ARTESIA NEW MEXICO 88210 
FAX 505-748-4585 

Sampling Date: 3/5/98 
Sample Condition: Intact 
Receiving Date: 3/5/98 
Analysis Date: 3/18/98 

DISSOLVED METALS (mg/l) 

ELTf Field Code U B Sr Al CO 

13872 WATER <0.10 1.9 5.4 0.19 <0.05 

Reporting limit 0.10 0.10 0.10 0.10 0.05 

%IA 102 101 97 93 10 
% EA 93 105 95 95 87 

METHODS: EPA SW 846-3015.6010B 

Michael R Fowler Date 

12600 W<?$t 1-20 East . Odessa. Texas 79765 • (915) 563-1800 • Fax (915) 563-1713 

ftPR-30-1998 14:06 ~~ 93% P. 02 



11/14/97 09:50 fj505 748 4585 YATES PET ENG 

ENVIRONMENTAL 

LAB OF , INC. 
"Don t Treat Your Soil Like Dirt!" 

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

Receiving Dato: 03/04/97 
Sample Type: LIQUID 
Project: YATES PETROLEUM 
Project Location: ARTESIA. » M 

Analysis Date: 09/08/97 
Sampling Date: 08/29/97 
Sample Condition: Intact 

ELI* FIELD CODE 
TDS Sodium Chloride 

molt 
Iron 
mad 

TotaJ 
Hardness 

mar) 

12457 Mojzve Transfer Station 5.940 3.629 0.05 850 
12456 Bates Transfer Station 8.130 4.125 0.07 1200 
12459 Patriot Transfer Station 6.640 4.784 0.07 1.250 

METHODS: r rwbyAA Sahrmy by Axo^ntomeir^ 

Michael R Fowlar 

Posl-tt" brand tax transmittal memo 7671 *<nv»ge&* ^ 

Dspl. 



12600 West I-20 E^p • Odessa. Texas 79765 • (915) 563-180^Fax (915) 563-1713 

ENVIRONMENTAL 

LAB OF <p , INC. 
"Don't Treat Your Soil Like Dirtr 

BAKER PETROLITE 
ATTN: MR ANDY ft MILLER 
422WEST MAIN STREET 
ARTESIA. NM 88210-2041 
FAX 505-7464580 

. Flecehrmg Date; 09/04/97 
Sample Type: LIQUID 
Ftejact: YATES PETROLEUM 
F^ect Location: ARTEStArNM 

Analysis Date: 09/05/97 
Sampling Date: 08/29/97 
Sampto Condition: intact 

BENZENE TOLUENE ETHYLBENZENE rap-XYLENE O-XYLENE 
ELT# FIELD CODE . mofl morl my/1 marl 

12457 Mofeve Transfer 8Ubon 655 550 1Z71 68.95 42.62 
12458 Bates TransferStaton 1131 5B5 11.74 8238 4458 
12459 Patriot Transfer Station 1988 514 10.46 60.56 45.15 

%EA 
BLANK 

108 108 108 107 108 
109 116 109 109 112 

<0.001 <0.001 <0.001 <0.001 <0.001 

METHODS: SW 846-8020.5030 

MIchaeJ R Fbwter Date 
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Yates Petroleum Corporation 'ehasco Irrigation Report 

APPENDIX E 

SOIL ANALYSES 

Penasco Report App.doc 05/18/98 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Sox 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806— 794-4888 

SOIL ANALYSIS REPORT 

Rssuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

j | n i t t e d B y : Y A T E S P E T R 0 

y 1 0 5 SOUTH 4TH ST 
Address: ARTESIA NM 

Grower: KEITH MORRIS 

Address: 

Date: 3 / 3 / 9 8 

Lab. Mo. Sample No. 

Soil pH 

Surfer o'r 

Frse Lime 

Soluble Salts 
(mmncs ' cm) 

8 . 1 Crop 

Yield Goal 

SB: 

H 

0 . 27 

i % Orcanic 
I Martar- 1.5 

, Nitrogen - NO3 j 5 VL 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphorus 
3ray ? i 

Available 
3rav P2 

4 VL 

b L 

Phospnate 
P2C5 

Potassium 
Excnargeacie - K. 4 90 VH 

Potash 
K2O 

oaicium - ua 
Excruingeacie 

6400 VH L i m e 

: Magnesium - Mg j 
: Exchangeable j 180 M 

Sodium - Na 
Exchangeable 

I cue 
! Meq/1 COg 

Iron 
Available - re 

55 VL 

35 

2 M 

Manganese - Mn 
Available 7.8 M 

I Avaiiab- 0 .5 VL 

Copcer - Gu 
Available 

Boron - 3 
AvailaDle 

i Sulfur -• 3CM 
l Ava'iabie 

0.8 M 

0 . 9 M 

18 M 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Halation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

j Particle 
; Sitr.9 
l Analysis 

% Sand ' % Silt 50 j % Clay 25 Field Capacity 

Soil Texture I s I L T LOAM 

% H Saturation 
-'deaf: 0-5% 

% ;< Saturation 
!ceai: 5-7% •3 . 6 

% ,v.q Saturation ! . , 
lea*: -:-aC% i 4.3 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

91 . 4 Available Water 
(Top Foot) 

24.4 

13 .4 

1 . 9 i n . 

Peocrs !. = -"«idec only -or ?ne samcle tested Seoorts. letters, and name of Western Agricultural Laboratories. Inc., are not to be used undjar any circumstanc 
In idvert:;,-.7 ciie general puolic. Unuseo comers of Ihe sample are retained for a period of 30«ays«fter the sample is received. 

d)ar; 



WESTCRN AGRICULTURAL S p i t t e d By:YATES PETRO 
w 1 0 5 S 4 T H ST 

LABORATORIES, INC. 
Address: A R T E S I A NM 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
Grower: K E I T H M O R R I S 

LUBBOCK, TEXAS 79464 
Address: 

Phone: 806—794-4888 
Address: 

SOIL ANALYSIS REPORT Date: 3 / 3 / 9 8 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Lab. No. 7 6 4 3 ! Sample Mo. S E 2 - 1 

Soii oH 8 . 1 Crop 

Buffer pH Yield Goal 

Free Lime H 

Sclubie Saits 
(mmhcs, cm) 

0 . 20 Nutrient Recommendations (lbs/Acre) 

% Organic j i c 
Matter ! ' Nitrogen 

N Nitrogen - NC3 5 VL 

Nitrogen 
N 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 VL 
Phosphate 

P2O5 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 L 

Phosphate 
P2O5 

Potassium 
Exchangeable - K 

4 2 0 VH Potash 
K2O 

Calcium - Ca 
Exchangeable 

7 2 0 0 V t Lime 

Magnesium - Mg 
Exchangeable 

2 1 0 H Magnesium 
Oxide 

Scaium - Na 
Exchangeable 

5 3 VL Gypsum 

CEC 
Meq/1 GCg 

3 9 . 1 Su/fur - S 
Elemental 

Iron 
Available - Fe 

5 . 3 L Iron - Fe 

Manganese-Mn 
Available 

3 . 2 L Manganese 
Mn 

Zinc • Zr, 
Availacis 

0 . 2 V L Zinc - Zn 

Copper - C u 
Available 

0 . 6 M Copper - Cu 

3oron - 3 
Available 

0 . 8 M Boron - B 

Sulfur - SO.i 
Available 

18 M Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Si2e 
Analysis 

%Sand 28 | % Silt 5 6 |%Clay 1 6 Field Capacity 2 0 . 1 Particle 
Si2e 
Analysis 

.. _ ,S I L T LOAM 
Soil Texture ; Wilting Point n 0 

% H Saturation 
Ideal: 0-5% 

0 % Ca Saturation 
Ideal: 65-75% 

9 2 . 2 

Wilting Point n 0 
% H Saturation 
Ideal: 0-5% 

0 % Ca Saturation 
Ideal: 65-75% 

9 2 . 2 
Available Water , c 
(Top Foot) ' 3 in. % K Saturation j 2 8 

Ideal: 5-7% ! 

% Ca Saturation 
Ideal: 65-75% 

9 2 . 2 
Available Water , c 
(Top Foot) ' 3 in. % K Saturation j 2 8 

Ideal: 5-7% ! % Na Saturation 
Ideal: 0-2% 

. 5 
% Mg Saturation j 4 ( 5 
Idea:: 15-20% ! 

% Na Saturation 
Ideal: 0-2% 

. 5 

P.eoors i"? -ler.aed only for the sample tested. Reports, letters, and name of Western Agricultural Laboratoriesrlnc, are not to be used under any circumstance 
n acver.sjns :c ne general public. Unused ccricns of the sample are retained for a period of 30 days after the sample is received. 



WES^RN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806— 794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Miilion: For approximate Ibs./acre multiply by 2. 

^Riitted By 

Address: 

YATES PETRO 
105 S 4TH ST 
ARTESIA NM 

Grower: KEITH MORRIS 

Address: 

Date: 3 /3 /98 

Lab. No. 7644 Sample No. S 3 3 - 1 

Soil pH 8 . 2 Crop 

Buffer DH Yield Goal 

Free Lime H 

| Soluble Salts 
i (mmhos , :m i 

0 . 22 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1.7 

Nitrogen - MO3 ! 5 VL 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 VL 

6 L 

Potassium 
Exchangeable - Kj 

520 VH 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
K2O 

Caicium - Ca 
Exchangeable 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeable 

CEC 
Meq/1 GOg 

Iron 
Available - Fe 

Manganese - Mn 
Availaoie 

Zinc - Zn 
Available 

7 3 1 0 VH Ume 

220 H 

56 VL 

40 

5.2 L 

3 .5 L 

0 . 4 VL 

Copper - Cu 
Available 

0.5 M 

Boron - 3 
Avaiiaoie 

Sulfur - SO4 
Availacie 

0.9 M 

18 M 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 

Soil Texture 

22 i% Silt 46 
CLAY 'LOAM 

%Clay 32 Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

3.3 

% M r 4.6 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

91.5 
Available Water 
(Top Foot) 

.5 

BY 

26.9 

14.8 

2.1 i n . 

Repors i-5 n-encea oniy for ;he 3ampie tested Reports, letters, and name of Western Agricultural Laboratories. Inc., are not to be used under any circumstance 
in .ic-i3~.--„ri c tre general puoiic. Unused sortions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results ars.excressed in Parts Per Miilion: For approximate Ibs./acre multiply by 2. 

SuTTm Siromitted By 

Address: 

YATES PETRO 
105 S 4TH ST 
ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3 / 3 / 9 8 

—HTSTS i 
Lac. No. i | Sample No. 

S B 4 - 1 

Soil On 3 . 1 Crop 

Buffer r H Yield Goal 

Free Lime H 

Soluoie Salts 
(mmhos cm) 

0 . 20 Nutrient Recommendations (lbs/Acre) 

% Organic j 1 . 6 
Matter ' Nitrogen 

N Nitrogen - NO3 \ 5 V L 

Nitrogen 
N 

Phcspnorus | 4 VL 
3ray P1 j 

Available 4 T, 
Sray P2 ! 

Phosphate 
P2O5 

Potassium ! 47 0 VH 
Exchangeable - Ki 

Potash 
K2O 

Calcium - Ca | 7 2 0 0 VP 
Exchangeable j 

Lime 

Magnesium - Mg 
Exchangeable 

2 2 5 H Magnesium 
Oxide 

Sodium - Na I 52 V L 
Exchangeable j 

Gypsum 

CEC 
Mec/lCOg 

3 9 . 3 Sulfur - S 
Elemental 

Iron 
Available - Fe 

6 . 0 M Iron - Fe 

Manganese-Mn { 3 . 2 L 
Availaole ! 

Manganese 
Mn 

Zinc - Zn | 0 . 2 V L 
Avaiiacie j 

Zinc - Zn 

Copcer - Cu j 0 . 5 M 
Avaiiacie ! 

Copper - Cu 

Borcn - 5 : 0 . 7 L 
Available 1 

Boron - B 

Sulfur - SO4 1 1 8 M 
Avaiiacie ! 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation ol CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 
% H Saturation 
Ideal: 0-5% 

% Sand 

Soil Texture 

22 ! % Silt 52 
,SILT 'LOAM 

% Clay 26 Field Capacity 

% K Saturation 3 x 
! Ideai: 5-7% | 

j,o •v.c oacura; 
Idea." 5-20% 

4 . 8 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

91. 6 
Wilting Point 

Available Water 
(Top Foot) 

. 5 

2 4 . 7 

13. 6 

2 . 0 
in. 

Co 
Recc-3 if* nr^nceo cniy for the sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under anyVcircumstano 
in acer. s ug o general public. Unused aomons of the sample are retained for a period of 30 dayrafter the sample is received. 



WE^RN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 306—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

SWm.tt.ed B y . 1 0 5 g 4 T H S T 

Address: ARTESIA NM 

Grower: KEITH MORRIS 

Address: 

Date: 3 /3 /98 

I 
| Lab. No. 

T6"« Sample No. 
SB5- -1 

COMMENTS: 

Soil oH 

• 
8-2 j C r o p 

i 

COMMENTS: 

Buffer pH 
i 

j Yield Goal 

COMMENTS: 

Free Lime H j 

COMMENTS: 

Soluble Salts 
(mmhcs / cm) 

0 . 1 8 | Nutrient Recommendations (lbs/Acre) 
1 

COMMENTS: 

% Organic j X . 8 
Matter ! Nitrogen 

N 

COMMENTS: 

Nitrogen - NC3 5 VL 
Nitrogen 

N 

COMMENTS: 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 VL 

4 L 
Phosphate 

P2O5 

COMMENTS: 

Potassium 
Exchangeable - K 

4 50 VH Potash 
K2O 

COMMENTS: 

Calcium - Ca i 7 2 5 0 V f 
Exchangeable | 

Lime i 
I 

COMMENTS: 

Magnesium - Mg 
Exchangeable 

2 2 0 H Magnesium 
Oxide 

COMMENTS: 

Sodium - Na 
Exchangeable 

60 VL Gypsum 

COMMENTS: 

CEC 
Meq/1 OOg 

3 9 . 5 Sulfur - S 
Elemental 

COMMENTS: 

Iron 
Avaiiacie - Fe 

6 . 1 M Iron - Fe 

COMMENTS: 

Manganese-Mn 
I Avaiiabie 

3 . 6 L Manganese 
Mn 

; Zinc - Zr, 
i Available 

0 . 3 VL Zinc - Zn Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Copper - C u 
Available 

0 . 3 L Copper - Cu 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Boron - 3 
Available 

0 . 8 M Boron - B 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay Sulfur - SOi 

Avaiiacie 
1 8 M Sulfate 

Sulfur | 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Panicle 
Sizs 
Analysis 

%Sand 2 4 !% Silt 50 % Clay 26 
r - r r i r r pi71 M ' ' 

Field Capacity 2 4 . 4 Panicle 
Sizs 
Analysis _ ., _ jCJiLlT U U J U M 

Soil Texture 1 Wilting Point 1 3 . 4 
% H Saturation 
Ideal: 0-5% 

0 % Ca Saturation 
Ideal: 65-75% 

9 1 . 8 

Wilting Point 1 3 . 4 
% H Saturation 
Ideal: 0-5% 

0 % Ca Saturation 
Ideal: 65-75% 

9 1 . 8 
Available Water , Q 

(Top Foot) 1 , 3 in % K Saturation j 2 . 9 
Ideal: 5-7% i 

% Ca Saturation 
Ideal: 65-75% 

9 1 . 8 
Available Water , Q 

(Top Foot) 1 , 3 in % K Saturation j 2 . 9 
Ideal: 5-7% i % Na Saturation 

Ideal: 0-2% 
. 6 

% \ iq Saturation ! 4 g 
Idea:': 15-20% ! 

% Na Saturation 
Ideal: 0-2% 

. 6 

Sepcr-s dr? mer.cea only for the sampie ;e3ted. Reports, letters, and name of Western Agricultural Laboratories, Inc.. are not to be used under any circumstanc 
•rt dO'.er' j :-; : s :r.e ^ereral pubiic. Unused portions of rhe sample are retained for a period of 30 daytvatfer the sample is received. 



Results 

WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
-e excressed in Parts Per Million: c o r approximate Ibs./acre multiply by 2. 

IkSnitted By YATES PETRO IkSnitted By 105 S 4TH ST 

Address: 
ARTESIA NM 

I 

Grower: KEITH MORRIS j 

Address: > 

Date: 
3 /3 /98 1 

Lab. Mo. 
TTTT 

Sample No. 
17LTF-

Soil pH 8 . 1 Crop 

Buffer cH Yield Goal 

Free Lime H 

Soluble Salts 
(mmhos: cm) 

0 . 22 
Nutrient Recommendations (lbs/Acre) 

% Organic j 1 • 9 
Matter I Nitrogen 

N Nitrogen - N 0 3 j " 

Nitrogen 
N 

Phosphorus j 4 VL 
Bray P1 ' 

Available | 4 L 
Bray ?2 j 

Phosphate 
P 2 0 5 

Potassium | 5 0 0 VK 
Exchangeable - K! • 

Potash 

Caicum - Ca 
Exchangeable 

7 7 50 VE Lime 

Magnesium - Mg 
Exchangeable 

2 6 5 H Magnesium 
Oxide 

Sodium - Na 
Exchangeable 

57 V L Gypsum 

CEC 
Meq/1 QOg 

4 2 . 5 Sulfur - S 
Elemental 

Iron 
Avaiiacie - Fe 

8 . 4 M Iron - Fe 

Manganese-Mn 
Avaiiacie 

8 . 4 M Manganese 
Mn 

! Zinc - Irt 
' Avaiiacie 

0 . 3 VL Zinc - Zn 

Copper - C u 
Available 

0 . 6 M Copper - Cu 

Boron - 3 
Available 

0 . 8 M Boron - B 

Sulfur - SQ* 
Avaiiacie 

18 M Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Parties 
Size 
Analysis 

' % H Saturation 
i Ideal: 0-5% 

% Sand 

Soil Texture 

1 2 :%§iltj58 i%Clay 
• SILT? CLAY LOAM—I -

30 Field Capacity 

I % K Saturation 
! Ideal: 5-7% 

% .Vic 
Idea. 

ration 5 . 2 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

91.2 
Wilting Point 

Available Water 
(Top Foot) 

27 .8 

15.3 

2 .2 
in. 

J ff 
flepcr-s >.r: .-isrsso only for tne sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc.. are not to be used under any circumstanc 
in advswsi.-sg o me general public. Unused portions of the sample are retained for a period of 30 days-attar the sample is received. 



WESTERN AGRICULTURAL 

LABORATORIES, INC. 
Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are exDressed in Parts Per Mi l l ion: For approximate Ibs./acre mult iply by 2. 

~Sul̂ i . YATES PETRO 
itted B y : 1 0 5 s 4 T H S T 

Address: 
ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3/3 /98 

T5T8-
Lab. No. Sample No. 

Soil pH 

Buffer oH 

Free Ume 

Soluble Saits 
(mmnos / cm) 

8.2 

H 

0.19 

% Organic 
Matter 

1.4 

Nitrogen - NO3 5 VL 

Phosohorus j 
Bray P1 | 

Avaiiabie 
Bray P2 

4 VL 

5 L 

Potassium 
Exchanaaaole 

480 VH 

Crop 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
K2O 

Calcium - Ca 
exchangeable 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeable 

CEC 
Meq/1 OCg 

iron 
Available - Fe 
Manganese-Mn 
Avaiiabie 

Zinc - Zn 
Avaiiabie 

Cooper - uu 
Avaiiacie 
Boron - 3 
Availade 

Sulfur - SO* 
Avaiiacie 

60 60 VH 

255 H 

52 VL 

33. 9 

7 .4 M 

5.2 M 

0.3 VL 

0.6 M 

0.7 L 

18 M 

Lime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation ol CEC io 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

I Particle 
j Size 
I Analysis 

% Sand 18 

Soil Texture 

% Silt 
• S I L T LOAM 

58 % Clay 24 Field Capacity 

% H Saturation 
Ideai: 0-5% 

% K Saturation 
Ideal: 5- T % 

3 . 6 

% Mc Saturation 
'aeai: 

6.3 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

89.4 
Wilting Point 

Available Water 
(Top Foot) 

BY 

24.6 

13 .5 

2.0 
in. 

Rape - : art ntencec only for the sample testea Reports, letters, and name ot Western Agricultural Laboratories, Inc., are not to be used under any circumstance 
in sever - rz 0 :.-.e general public. Unused potions of the sample are retained for a period of 30 dayV<TteT the sample is received. 



WES^RN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are axpressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

^Pn i t ted B y : i 0 5 s 4 T H S T 

Address: 
ARTESIA NM 

Grower: 
K IETH MORRIS 

Address: 

Date: 
3 / 3 / 9 8 

Lab. No. 
TSU.bi 

Samole No. 
• S W T 

Soii DH 8 . 2 Crop 

'Buffer prt Yield Goal 

Free Ume H 

Soiubie Saits 
(mmncs / cm) 

0 . 2 1 Nutrient Recommendations (lbs/Acre) 

% Organic ! 1 . 7 
Matter | Nitrogen 

N 

1 j 

Nitrogen - NO3 5 VL 
Nitrogen 

N 

Phcschorus 
3ray P1 

Availaoie 
3 ray P2 

4 VL 
Phosphate 

P2C5 

Phcschorus 
3ray P1 

Availaoie 
3 ray P2 

4 L 
Phosphate 

P2C5 

Potassium 
Exchangeable - K 

460 VH Potash 
KsO 

Calcium - Ca j 6200 V I 
Exchangeable | 

Lime 

Magnesium - Mg | 210 H 
Exchangeable | 

Magnesium 
Oxide 

Sodium - Na 
Exchangeable 

5 6 VL Gypsum 

CEC 
Meq/l OOg 

3 4 . 2 Sulfur - S 
Elemental 

Iron 
Avaiiabie - Fe 

5 . 2 L Iron - Fe 

Manganese - Mn 
Avaiiabie 

3 . 4 L Manganese 
Mn 

Zinc - Zn j 0 . 3 VL 
Avaiiabie 1 

Zinc - Zn 

Copper - Cu 
Avaiiabie 

0 . 5 M Copper - Cu i 
i 
l 

Boron - 3 
Avaiiabie 

0 . 9 M Boron - 8 

Sulfur - 304 
Avaiiabie 

18 M Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% H Saturation 
Idea/: 0-5% 

% Sand 2 4 ;%SJJt 5 6 

..SILT 'LbftM' 
% Clay 20 Field Capacity 

Soil Texture 

% K Saturation 
ideal: 5-7% 

3 . 5 

% Mc; Saturation 
irips;- \--?ft% 

5 .1 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

90.7 
Wilting Point 

Available Water 
(Top Foot) 

2 2 . 2 

12.2 

1.8 
in 

BY 

Secor-D ;r- .-.rsncec pniy for trie sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc 
in 3 . c ; e r . t o :ns general public. Unusea portions of ihe sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

„ YATES PETRO 
SBBmitted B y : 1 0 5 s 4 T H S T 

Address: 
A R T E S I A NM 

Grower: 

Address: 

Oate: 

KIETH MORRIS 

3/3/98 

Lab. No. 
"TOTJ ! 

I Sample No. 
SB y - i 

COMMENTS: 

Soil pH 8 • 3 Crop i 
1 

COMMENTS: 

Buffer or! 
1 
| Yield Goal 
1 

COMMENTS: 

Free Lime H 

COMMENTS: 

Soluble Saits 
{mmhos ,' cm) 

0 . 2 3 Nutrient Recommendations (lbs/Acre) 

COMMENTS: 

% Organic 
Matter 

1 . 9 

Nitrogen 
N 

COMMENTS: 

Nitrogen - NC 3 : 5 V L 

Nitrogen 
N j 

COMMENTS: 

Phosphorus | 5 VL 
Bray P1 

Avaiiaoie i 5 L 
Bray P2 j 

Phosphate 
PzOs 

COMMENTS: 

Potassium ! 600 VH j Potash 
Exchangeable - Ki j K2O 

COMMENTS: 

Calcium - Ca | 68 60 VH 1 j m e 

Exchangeable j j 

COMMENTS: 

Magnesium - Mg ! 2 90 H j Magnesium 
Exchangeable ! ! Oxide 

COMMENTS: 

Sodium - Na 
Exchangeable 

55 VL Gypsum 

COMMENTS: 

CEC 
Meq/lOOg 

3 8 . 5 Sulfur - S 
Elemental 

COMMENTS: 

Iron 
1 Available - Fe 

5 . 0 L Iron - Fe 

COMMENTS: 

j Manganese-Mn 
i Available 

0 . 6 VL Manganese 
Mn 

Zinc - Zr. 
: Avaiiacie: 

0 . 7 L Zinc - Zn Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

! Cccpar - Cu 
• Avaiiaoie 

0 . 6 M Copper - Cu 
1 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

; Boron - 3 
i Avaiiaoie 

0 . 6 L Boron - B 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay ! Sulfur - SO4 

! Avaiiacie 
18 M Sulfate 

Sulfur 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

i Particle 
! Size 

% Sand I 1 8 % S i l t 6 4 % Clay 1 8 Field Capacity 2 2 . 4 

j Analysis Soil Texture 1 Wilting Point 1 2 . 3 
| % H Saturation j 0 

ideal: 0-5% j 
% Ca Saturation 
Ideal: 65-75% 

8 9 . 1 
Wilting Point 1 2 . 3 

| % H Saturation j 0 
ideal: 0-5% j 

% Ca Saturation 
Ideal: 65-75% 

8 9 . 1 
Available Water ]_ g 
(Top Foot) ' in. % K Saturation j 4 

% Ca Saturation 
Ideal: 65-75% 

8 9 . 1 
Available Water ]_ g 
(Top Foot) ' in. 

Ideal: 5-7% \ % Na Saturation 
Ideal: 0-2% 

. 5 
% *viq Saturation ! 6.3 
Ideaf: '5-20% ' 

% Na Saturation 
Ideal: 0-2% 

. 5 

Reco ~.r, .ir? ..- ?r,cec only for the samcie tested. Reports, letters, and name of Western Agricultural Laboratories. Inc., are not to be used under any circumstance 
in <jcveci5i~g c :na general public. Unusea portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricul tural Test ing & Consult ing Services 

P.O. Box 64666 5173 69th 

LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

YATES PETRO 
SuBmitted B y : 1 0 5 g 4 T H S T 

ARTESIA NM 
Address: 

Grower: 

Address: 

Oate: 

KIETH MORRIS 

3 / 3 / 9 8 

L a c Mc. 
7 W 1 1 T S a x o - x — " " " 

i Sample No. | COMMENTS: 

Soil pH j 8 ' 3 
Crop ! 

j 

COMMENTS: 

Buffer pH j Yield Goal 
! 

COMMENTS: 

Free Lime H 

COMMENTS: 

Soiuble Salts 
(mmhcs. cm) 

0 . 2 3 Nutrient Recommendations (lbs/Acre) 

COMMENTS: 

% Organic j 1 . 8 
Matter j Nitrogen 

N 
i 

COMMENTS: 

Nitrogen - NC 3 j 5 V L 

Nitrogen 
N 

i 

COMMENTS: 

Phosoncrus ; 4 VL 
Bray PI j 

Avaiiabie j 4 L 
Bray P2 

Phosphate 
P 2 0 5 

COMMENTS: 

Potassium 
Exchangeable - K 

4 9 0 VH Potash 
K2O 

COMMENTS: 

Calcium - Ca | 7 6 9 0 VE 
Exchangeable j 

Lime 

COMMENTS: 

Magnesium - Mg | 2 8 5 H 
Exchangeable j 

Magnesium 
Oxide 

COMMENTS: 

Sodium - Na i 57 VL 
Exchangeable | 

Gypsum 

COMMENTS: 

CEC 
Meq/ i OOg 

42 . 3 Sulfur - S 
Elemental 

COMMENTS: 

, Iron 
\ Avaiiabie - Fe 

5 . 2 L Iron - Fe 

COMMENTS: 

1 Manganese-Mn j 3 . 2 L 
1 Avaiiabie 1 

Manganese 
Mn 

Zinc - Zr ; 0 . 3 VL 
Avaiiacie ' 

Zinc - Zn Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

• Cccper - Cu j 0 . 5 M 
i Avaiiacie i 

Copper - Cu 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

i Borcn - 3 
'> Available 

0 . 7 L Boron - 3 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay Suitur - 3C4 

Avaiiacie 
18 M Sulfate 

Sulfur 1 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Particle 
Size % Sand 14 

T 
66 % Clay 20 Field Capacity 23 .8 

1 % H Saturation j 0 
Ideai: 0-5% 1 

% Ca Saturation 
Ideal: 65-75% 

9 0 . 8 1 % H Saturation j 0 
Ideai: 0-5% 1 

% Ca Saturation 
Ideal: 65-75% 

9 0 . 8 
Available Water ]_ _ 9 
(Top Foot) ' ir % K Saturation 1 3 

Ideal: 5-7% j 

% Ca Saturation 
Ideal: 65-75% 

9 0 . 8 
Available Water ]_ _ 9 
(Top Foot) ' ir % K Saturation 1 3 

Ideal: 5-7% j % Na Saturation 
Ideal: 0-2% 

. 5 

BY D\ Nf'.;-; • ̂  : • 
% Mc Saturation ! 5 . 6 
idea: 13-20% ! 

% Na Saturation 
Ideal: 0-2% 

. 5 

BY D\ Nf'.;-; • ̂  : • 

Recor-s i i ? ',:enceo only for the sampie tested. Reports, letters, and name of Western Agricultural Laboratories; inc., aYe not to be used undef any circumsiant 
in adverr.sirs 0 tne general public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate lbs./acre multiply by 2. 

~Wm YATES PETRO 
Submitted B y : 1 Q 5 g 4 T H S T 

ARTESIA NM 
Address: 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3 / 3 / 9 8 

1 1612 1 
Lab. No. j ! Sample No. 

Soil oH | 8 ' 2 j Crop 

Buffer pH j Yield Goal 

Free Lime 
H 

Soluble Saits 
(mmhos / cm) 

0 . 2 9 Nutrient Recommendations (lbs/Acre) 

% Organic j 1 . 5 
Matter i Nitrogen 

N Nitrogen - N 0 3 j 5 V L 

Nitrogen 
N 

Phosphorus \ 4 VL 
3rav P1 j 

, 
Available ! 4 L 

Bray P2 

Phosphate 
P2O5 

Potassium j 3 3 0 H 
Exchangeable - K! 

Potash 
K2O 

Calcium - Ca 
Exchangeable 

7 2 40 VE Lime 

Magnesium - Mg 
Exchangeabie 

250 H Magnesium 
Oxide 

Sooium - Na 
Exchangeable 

7 2 VL Gypsum 

CEC 
MecvlOCg 

3 9 . 4 Sulfur - S 
Elemental 

Iron j 8 . 3 M 
Avaiiabie - Fe j 

Iron - Fe 

Manganese-Mn ! 3 . 9 L 
Avaiiabie 1 

Manganese 
Mn 

Zinc - Zn j 0 . 2 VL 
Avaiiabie i 

Zinc - Zn 

Copper - Cu 0 . 8 M 
Avaiiabie j 

Copper - Cu 
i 

Boron - 3 0 , 8 H 
Available | 

Boron - B 

Sulfur - 304 
Avaiiaoie 

18 M Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 

% Sand 12 
R T T . T 

% Silt 
82 % Clay Field Capacity 

Soil Texture 

j % K Saturation 
1 Ideal: 5-7% 

% Mg Saturation ! 5 . 3 
Idea': 15-20% i 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

91.8 
Wilting Point 

Available Water 
(Top Foot) 

BY. 

18.9 

10. 4 

1.5 
in. 

Reports i '? •v.encied oniy for the sampie tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc 
in dove-- ;> ••; o '.-a jer eral public. Unused portions of the sample are retained for a period of 30 days after the sampie is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are excressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

YATES PETRO 
Submitted By: 1 0 5 S 4TH ST 

ARTESIA NM 
Address: 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3 /3 /98 

r rv rs— 
Lab. No. | 

Sample No. 
• S B 7 - 3 

Soil pH 
8 . 0 

Crop 

Buffer pH Yield Goal 

Free Lime H 

Solucie Salts 
{mmhos / cm) 

0 . 3 2 Nutrient Recommendations (lbs/Acre) 

% Organic j 1 • 4 
Matter ' Nitrogen 

N Nitrogen - N 0 3 j 5 V L 

Nitrogen 
N 

Phospnorus 
Bray P1 

Avaiiabie 
Bray P2 

3 VL 

' 
Phosphate 

P2O5 

Potassium | 2 3 5 M 
Exchargeacie - Kj 

Potash 
K2O 

Calcium - Ca 
Exchangeabie 

6 9 8 0 VH Lime 

Magnesium - Mg 
Exchangeable 

2 7 0 H Magnesium 
Oxide 

Sodium - Na 
Exchangeable 

87 VL Gypsum 

CEC 
Meq/1 GCg 

3 8 . 1 Sulfur - S 
Elemental 

Iron 
Avaiiabie - Fe 

8 . 6 M Iron - Fe 

i Manganese-Mn 
\ Available 

3 . 6 L Manganese 
Mn 

: Zinc - Zr 1 0 . 2 V L 
; Avaiiacie i 

Zinc - Zn 

: Copper - Cu j 0 . 8 M 
j Avaiiacie j 

Copper - Cu 

1 Boron - 3 
Available 

0 . 7 L Boron - B 

Suifur - SOi j 50 H 
Avaiiabie 1 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle i % Sand 12 % Silt 
8 4 18.2 

! Analysis Soil Texture' Wilting Point 1 0 . 0 
| % H Saturation 
i Idea): 0-5% 

0 % Ca Saturation 
Ideal: 65-75% 

9 1 . 5 
Wilting Point 1 0 . 0 

| % H Saturation 
i Idea): 0-5% 

0 % Ca Saturation 
Ideal: 65-75% 

9 1 . 5 
Available Water 1 . 4 
(Top Foot) in i % K Sa tu ra t ion 1 1 . 6 

% Ca Saturation 
Ideal: 65-75% 

9 1 . 5 
Available Water 1 . 4 
(Top Foot) in 

j Ideal: 5-7% % Na Saturation 
Ideal: 0-2% 

1 
' % Mc Saturation 
' ;cea: : -5-£0% 

5 . 9 
% Na Saturation 
Ideal: 0-2% 

1 

P.eccr.s ar* •-•?.ieec only for the sample testes. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc 
in acver*:sinc. o :ne general public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WES^RN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting.Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate lbs./acre multiply by 2. 

"ŝ Riitted By 
YATES PETRO 
10 5 S 4TH ST 

Address: 
ARTESIA NM 

Grower: 
KIETH MORRIS 

Address: 

Date: 
3/3 /98 

Lab. No. 
I 654 

Samole No. 

Soil pH 8 • 1 Crop 

Buffer pH j Yield Goal 
i 

Free Lime 
H 

Soluble Saits 
(mmncs / cm) 

0 .38 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1.6 

i Nitrogen - NC3 5 VL 
Nitrogen 

N 

! Phosphorus j 
! Bray P1 

• Available 
| Bray P2 

4 VL 

4 L 

Potassium ! 2 5 0 H 
i Exchanqeacle - Ki 

Phosphate 
P265 

Potash 
K2O 

; Calcium - Ca 
i Exchangeable 

7 2 50 VI? L i m e 

Magnesium - Mg 
Exchangeable 

420 VH 

; Sodium - Na 
; Exchangeabie 

98 VL 

CEC 
Meq/lOOg 

40 . 8 

Magnesium 
Oxide 

Gypsum 

Iron 
Avaiiabie - Fe 

I Manganese-Mn 
I Avaiiabie 

8.5 M 

3.1 L 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 
Avaiiaoie 

0.1 VL ! 

i Copper - Cu 
i Avaiiabie 

0.8 M 

j Borcn - B 
1 Available 

Sulfur - SO4 
Avaiiabie 

0.9 M 

62 H 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation o l CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Si It Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

j Particle 
\Size 
| Analysis 

% H Saturation 
Ideal: 0-5% 

% Sand 
.ST..' 

% Silt 92 %Clay Field Capacity 

Soil Texture 

% K Saturation 
I Ideal: 5-7% 

1.6 

% Mg Saturation 
Ideal ? 0 % 

8.600001 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

8 8 . 8 
Wilting Point 

19 .5 

10 .7 

Available Water 1 , 5 
(Top Foot) in 

iesTIr 
in 3 J v e - - : 

le)< .--ancea cniy for the sample tested, eoorts, letters, and name of Western Agricultural Laboratories.Tne. are not to be used unde/ any circumstanc 
g 3 :r.a gereral public. Unuseo portions of fhe sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

" A STATES PETRO 
SMnitted By: 105 S 4TH ST 

ARTESIA NM 
Address: 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3 / 3 / 9 8 

Lab. No. Sample No. 

Soil pH 
8 . 1 Crop 

• 
Buffer pH 

Yield Goal 

Free Lime H 

Soluble Saits 
(mmhos, cm) 

0 . 3 3 Nutrient Recommendations (lbs/Acre) 

% Organic i 1 . 5 
Matter j Nitrogen 

N Nitrogen - NO3 j 5 V L 

Nitrogen 
N 

Phosphorus 
Bray P1 

Available 
Bray P2 

3 VL 
Phosphate 

P2O5 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 L 
Phosphate 

P2O5 

Potassium 
Exchangeable - K 

2 5 0 H Potash 
« 2 0 

Caicium - Ca 
Exchangeable 

7 0 2 0 V i Lime 

Magnesium - Mg 
Exchangeable 

3 9 0 H Magnesium 
Oxide 

Sodium - Na 
Exchangeabie 

88 VL Gypsum 

CEC 
Meq/1 OOg 

3 9 . 4 Sulfur - S 
Elemental 

Iron 
Available - Fe 

5 . 2 L Iron - Fe 

Manganese - Mn 
Available 

2 . 7 L Manganese 
Mn 

Zinc - Zr. 0 . 1 VL 
Avaiiabie j 

Zinc - Zn 

Copper - Cu 0 . 5 H 
• Avaiiacie ' 

Copper - Cu 

Boron - 3 
Available 

0 . 7 L Boron - B 

Sulfur - SO* 
1 Avaiiabie 

26 H Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
4 0 + Clay 

Particle 
Size 
Analysis 

j % H Saturation 
! Ideal: 0-5% 

| % K Saturation 
i Ideal: 5-7% 

% Sand 

Soil Texture i 

2 0 ' % Silt 
.S ILT !LOAM 

7 4 % Clay Field Capacity 

1.6 

| % Mc; Saturation ! g 3 
; Ideal: 15-20% • 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

89.1 
Wilting Point 

Available Water 
(Top Foot) 

BY 
Co, 

17 .7 

9.7 

1.4 
i n 

Inc.. are not to be used under afv Beocr.s ara -•snrjsd 2niy for the sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc.. are not to be used under af\y circumstanc 
in aa;er-! -j,-,Q :c T e general public. Unused ccrtions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

SurJmi litted By: 

Address: 

YATES PETRO 
105 S 4TH ST 
ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MflRRIS 

3/3 /98 

i Lab. No. 
7T3T" 

Sample No. 

Soil pH 

Buffer pH 

Free Lime 

Soluble Salts 
(mmhos / cm) 

8 . 0 

H 

0.30 

Crop 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1 . 3 
Nitrogen 

N Nitrogen - NC3 6 VL 
Nitrogen 

N 

Phosphorus 
Bray P1 

Avaiiabie 
Bray P2 

3 VL 
Phosphate 

P2O5 

Phosphorus 
Bray P1 

Avaiiabie 
Bray P2 

4 L 
Phosphate 

P2O5 

Potassium 
Exchangeable - K 

2 1 0 M Potash 
K2O 

Caicium - Ca 
Exchangeable 

6 7 6 0 V f Lime 

Magnesium - Mg 
Exchangeable 

3 8 0 H Magnesium 
Oxide 

Sodium - Na 
Exchangeabie 

95 VL Gypsum 

CEC 
Meq/lOOg 

37 . 9 Sulfur - S 
Elemental 

Iron 
Avaiiaoie - Fe 

5 . 1 L Iron - Fe 

Manganese - Mn 
Available 

2 . 2 L Manganese 
Mn 

Zinc - Zn 
Avaiiacie 

0 . 1 VL Zinc - Zn 

Copper - Cu 
Avaiiabie 

0 . 2 L Copper - Cu 

Boron - 3 
Avaiiabie 

0 . 8 M Boron - B 

Sulfur - 304 
Avaiiaoie 

4 4 H Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation ot CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
4 0 + Clay 

Particle 
Size 
Analysis 

% Sand 

Soil Texture 

1 4 ! % Silt 
,SILT 'LOAM 

80 %Clay Field Capacity 

I % H Saturation 
! Ideal: 0-5% 

% X Saturation j 3. 4 
Ideal: 5-7% ! 

% Mg Saturation 1 8 . 3 9 9 9 9 9 
idea: 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

89.1 
Available Water 
(Top Foot) 

1.1 Cm 
BY ( 

18.6 

10.2 

1.5 
in. 

Recerts j--a :i:encec only for the sample tested Reports, letters, and name ot Western Agricultural Laboratories, Inc., are not to be used under any circumstance 
in aaver:-:—c T S gereral puolic. Unusec pot ions of the sample are retained for a period ot 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are exoressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

YATES PETRO 
SJBFhitted B y : 1 0 5 g 4 T H S T 

ARTESIA NM 
Address: 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3/3 /98 

Lab. No. i m — i — 
! Sample No. 

Soil pH 8 . 1 Crop 

Buffer pH Yield Goal 

Free Lime H 

Soiubie Salts 
(mmhos.' cm) 

0 . 30 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1 .6 
Nitrogen 

N Ni t roqen - NO3 ! 5 V L 

Nitrogen 
N 

Phosphorus 
Bray P1 

Avaiiabie 
3 ray P2 

4 VL 

4 L 
Phosphate 

P2O5 

Potassium 
Exchangeable - K 

340 H Potash 
KzO 

Calcium - Ca 
Exchangeabie 

7 8 20 VE Lime 

Magnesium - Mg j 475 VH 
Exchangeable i 

Magnesium 
Oxide 

Soaium - Na j 1 0 1 L 
Exchangeaole | 

Gypsum 

CEC 
Meq/1 OOg 

4 4 . 4 Sulfur - S 
Elemental 

Iron 
Available - Fe 

7 . 5 M Iron - Fe 

Manganese - Mn 
AvailaDie 

3 . 2 L Manganese 
Mn 

i Zinc - Zn 
i Avaiiabie 

0 . 1 VL Zinc - Zn 

I Copper - Cu 
1 Avaiiaoie 

0 . 7 M Copper - Cu 
t 

l 

| Boron - 3 j 0 . 6 L 
Avaiiabie | 

Boron - B 

1 Sulfur - SO4 ! 35 H 
Avaiiacie i 

Sulfate 
Sulfur 

i 

j 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

% Sand 

Soil Texture 
S I L T 

% Silt 88 % Clay Field Capacity 

% Mc Saturation 
Ideal' \=-2C% 

8.899999 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

8 8 . 1 
Wilting Point 

Avaiiabie Water 
(Top Foot) 

18.9 

10 .4 

1.5 
in. 

BY. 
\ 1 f t j L v v 

fleocrts are r-:3nced oniy for the sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc; 
in acvartising .0 tne general puPlic. Unuseo portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are axcressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

J © -~ „ Q YATES PETRO SWm.ttedBy: 1 0 5 g 4 T H S T 

Address: 
ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3 /3 /98 

Lab. No. 
•ii I 

•7 r „ a ! Sampie No. 

Soil pH 8 . 3 Crop 

Buffer oH Yield Goal 

Free Lime H 

Soiubie Saits 
(mmnos/ cm) 

0 . 4 5 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1 . 7 

Nitrogen 
N Nitrogen - NO3 4 VL 

Nitrogen 
N | 

Phosphorus 
Bray PI 

Available 
Bray P2 

4 VL 

Phosphate 
P 2 0 5 

Phosphorus 
Bray PI 

Available 
Bray P2 

5 L 
Phosphate 

P 2 0 5 

Potassium 
Exchangeable - K 

3 5 0 H Potash 
K2O 

Calcium - Ca 
Exchangeable 

7 4 0 0 VE Lime 

Magnesium - Mg 
Exchangeable 

7 5 0 VH Magnesium 
Oxide 

Sodium - Na 
Excnangeabie 

2 0 3 M Gypsum 

CEC 
Meq/1 OOg 

45 Sulfur - S 
Elemental 

Iron 
Avaiiabie - Fe 

1 0 . 4 M Iron - Fe 

Manganese - Mn 
Avaiiabie 

4 . 2 L Manganese 
Mn 

Zinc - Zn 
Avaiiaoie 

0 . 1 VL Zinc - Zn 

Copper - Cu 
Avaiiacie 

0 . 8 M Copper - Cu 

Borcn - 3 
Avaiiabie 

0 . 8 M Boron - B 

Sulfur - SO4 
Avaiiame 

75 H Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Panicle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 

% K Saturation 

% Sand 10 

Soil Texture 
• S I L T 

% Silt 86 % Clay Field Capacity 

0 

% Mg Saturation '• 1 3 . 9 
idsai: t 5-20% i 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

8 2 . 2 
Wilting Point 

Available Water 
(Top Foot) 

1.9 
c 

18 . 6 

10.2 

1. 5 
in. 

BY. 

Reports are -fenced only for the sample tested Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used underany circumstano 
m .'.c . -'-' : r j 0 :Ma general ouolic. unused jcroons of fhe sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

YATES. PETRO 
Submitted B y : 1 Q 5 s 4 T H S T 

ARTESIA NM 
Address: 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3 /3 /98 

r~ p"*7?—i 
Lab. No. | ; Sample No. 

bHH- i 

Soil pH 8 . 2 Crop 

Buffer pH Yield Goal 

Free Lime H 

Soiuoia Salts 
(mmhos . cm) 

0 . 3 2 Nutrient Recommendations (lbs/Acre) 

% Organic j 1 • 2 
Matter j Nitrogen 

N Nitrogen - N 0 3

 5 V L 

Nitrogen 
N 

Phosphorus ! 4 VL 
Bray PI I 

Available j 4 L 
Sray P2 i 

Phosphate 
P2O5 

Potassium i 2 1 0 M 
Exchanceaole - Kl 

Potash 
KzO 

Caicium - Ca 
Exchangeable 

6 8 7 0 V I Lime 

Magnesium - Mg 
Exchangeable 

4 90 VH Magnesium 
Oxide 

Sodium - Na 
Exchangeable 

1 1 0 L Gypsum 

CEC 
Meq/1 OOg 

3 9 . 5 Sulfur - S 
Elemental 

Iron 
Avaiiabie - Fe 

5 . 4 L Iron - Fe 

Manganese - Mn 
Avaiiabie 

2 . 5 L Manganese 
Mn 

; Zinc - Z- ! 0 . 1 VL 
; Avaiiacie j 

Zinc - Zn 

j Copper - Cu 
! Avaiiaoie 

0 . 5 M Copper - Cu 

Boron - 3 
Available 

0 . 9 M Boron - B 

Sulfur - SG-4 
Avaiiabie 

20 M Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 

! % K Saturation 
! Ideal: 5-7% 

% Sand 14 

Soil Texture 

% Silt 82 % Clay Field Capacity 

1.4 

% Mg 
ideai: 

turation .0 . 4 

% Ca Saturation 
Ideal: 65-75% 

=-5Qc.' 

% Na Saturation 
Ideal: 0-2% 

87 .1 
Wilting Point 

Avaiiabie Water 
(Top Foot) 

1.1 

17.9 

9.8 

1.4 
in. 

Reccta jr? ponced only for the sampie tested. Fiepprts. letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc 
in advertising x tne general public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

r.^- ~ ^ r, YATES PETRO SOBmittedBy:105 g 4 T H S T 

ARTESIA NM 
Address: 

Grower: 

Address: 

Oate: 

KIETH MORRIS 

3/3/98 

Lab. No. 
TT5TT 

Sampie No. 

Soil pH 

Buffer oH 

Free Lime 

Soluble Salts 
(mmncs / cm) 

7 . 9 Crop 

H 

0 . 70 

% Organic 
Matter 

1.6 

Nitrogen - NO3 70 VH 

Phosphorus 
Bray P1 

Available 
Bray P2 

Potassium 
Exchangeabie - K 

3 VL 

4 L 

320 H 

! Calcium - Ca 
j Exchangeable 

7 0 8 0 V£ 

Magnesium - Mg i 
Exchangeabie ! 

510 VH 

Sodium - Na 
Excnangeable 

93 VL 

CEC 
Meq/lOOg 

Iron 
Available - Fe 
Manganese - Mn 

! Avaiiaoie 

40 . 9 

9.8 M 

4.9 L 

Zinc - Zn 
Avaiiacie 

0 . 3 VL 

Yield Goal 

bfc iy- j 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
K2O 

.ime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 
Avaiiabie 

Boron - 3 
Available 

Sulfur - SO4 
Available 

0.6 M 

0.8 M 

75 H 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation ol CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

% Sand 14 

Soil Texxure 
• S I L T 

! % Silt 82 % Clay Field Capacity 

% Mg Saturation ' 10.4 
;C=a;: "5-20% 1 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

86.6 
Wilting Point 

Available Water 
(Top Foot) 

17. 9 

9.8 

1.4 
in. 

BY 

Inc.. are not to be used under any Rece."5 - r-r -n-er-cec oniy for the sample tested. aeocrts. letters, and name of Western Agricultural Laboratories, Inc., are not to be used under afiy circumstance 
in -ic;er:?ir.- .0 ;rs general public. Unused sorticns cf the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing Er Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

YATES PETRO 
SWmitted B y : 1 0 5 s 4 T H g T 

ARTESIA NM 
Address: 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3 / 3 / 9 8 

7861 
Lab. No. 

Soil pH 

Buffer pH 

Free Lime 

Soluble Salts 
(mmhos / cm) 

Sample No. 

8 . 0 
Crop 

H 

0 . 49 

% Organic 
Matter 

1.2 

Nitrogen - NO3 10 L 

Phosphorus 
Bray P1 

Avaiiabie 
Bray P2 

4 VL 

4 L 

Potassium 
Exchangeabi 

235 M 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
K2O 

Calcium - Ca 
Exchangeable 

7140 VH 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeabie 

530 VH 

80 V L 

CEC 
Meq/lOOg 

4 1 . 1 

Iron 
Avaiiabie - Fe 

Manganese - Mn 
Available 

6.3 M 

1.9 VL 

Zinc - Zn 
Avaiiabie 

0 . 2 VL 

Copper - Cu 
Avaiiabie 

Borcn - 3 
Available 

Sulfur - SO4 
Avaiiabie 

0 . 6 M 

0 .6 L 

15 M 

.ime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

% Sand 24 

,SILT ir.o, 
72 %Clay Field Capacity 

Soil Texture 

1.5 

% Mg Saturation 
ices;- t=-20% 

10 . 8 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

86 . 9 
Wilting Point 

Available Water 
(Top Foot) 

16.3 

8 . 9 

0 . 8 
in. 

fieccr" ir> r.:snzea oniy for the sample testea. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstano 
in jsaver-:si."!g ;o tne general puolic. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

~^MtZ~T- YATES PETRO Submitted B y : 1 0 5 g 4 T H S T 

Address: 
ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3/3 /98 

•SET-
\ Lab. No. 

Soii oH 

Buffer pH 

Free Lime 
L 

Sciubie Salts 
(mmhos /' cm) 

% Organic 
Matter 

Nitrogen - NO3 

Phosphorus 
Bray P1 

Available 
Bray P2 

Potassium 
Exchangeab le - K 

Calcium - Ca 
Exchangeable 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeabie 

CEC 
Meq/ i OOg 

Iron 
Available - Fe 

i Manganese-Mn 
! Avaiiaoie 

Zinc - Zn 
Avaiiacie 

Copper - uu 
Avaiiacie 
Boron - 5 
Avaiiabie 

Suifur - SOi 
Avaiiacie 

Sample No. 

8 . 2 

H 

0.36 

1.1 

4 VL 

3 VL 

4 L 

195 M 

6330 VI-

480 VH 

96 VL 

36. 6 

5.4 L 

2.0 VL 

0.4 VL 

0.2 L 

0.6 

26 H 

Crop 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
KaO 

Lime 

Magnesium 
Oxide 

Gypsum 

Suifur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation ol CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Particle 
Size 
Analvsis 

% Sand 12 

Soil Texture 
iSILT 

' % Silt 84 % Clay Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

1. 4 

% Mg Saturation 
Ideal: ,5-2Q% 

10 . 9 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

86.6 
Avaiiabie Water 
(Top Foot) 

1.1 

18.2 

10 .0 

1.4 
in. 

BY. 

Seocrs j /s mencec: only -or the sample iestea. Reports, letters, and name of Western Agricultural Laboratories, Irtc., are not to be used under tiny circumstancf 
in acve-;:.'--- :c trie general puolic. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

~Sûin itted By: 

Address: 

YATES PETRO 
105 S 4TH ST 
ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3/3 /98 

Lab. No. 7663 Sample No. 

Soil pH 

Buffer pH 

Free Lime 

Solubie Saits 
(mmnos,' cm) 

% Organic 
Matter 

Nitrogen - NC3 

8 . 1 

H 

0 . 43 

1.3 

Phosphorus 
Bray P1 

Available 
3ray P2 

Potassium 
Exchangeable - K 

Calcium - Ca 
Exchanaeable 

Magnesium - Mg 
Exchanaeable 

4 VL 

4 VL 

4 L 

220 M 

Crop 

Yield Goal 

SB3-6 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
K2O 

6620 VH 

7 40 VH 

i Sodium - Na 
Exchangeable 

CEC 
Meq/TCCg 

Iron 
Avaiiabie - Fe 
Manganese - Mn 
Avaiiabie 

z.inc - Zn 
Avaiiabie 
Copper - Cu 
Available 

Boron - 5 
Available 

Sulfur - SOa 
Avaiiabie 

210 M 

40 . 7 

6 . 1 M 

2 .0 VL 

0 . 1 VL 

0.5 M 

0.8 M 

62 H 

Lime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - C u 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

. Approximate 
Relation of CEC to 

Soil Texture 
0-6 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

I Particle 
i Size 
| Analysis 

% Sand 12 

Soil Texiure ISILT 
% Silt 8 4 % Clay Field Capacity 

% H Saturation 
Ideal: 0-5% 

! % K Saturation 
I Ideal: 5-7% 1.4 

% M<= = aturation 
Iceai: '5-2C 1 5 . 1 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

81.2 Available Water 
(Top Foot) 

2 . 3 

18 .2 

10 .0 

1.4 in. 

BY. 

Reports ire intended only for the sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc 
in sc / e " 3;rg t i e general public. UnuseG portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Miilion: For approximate IbsVacre multiply by 2. 

^ffin^ttedBy:YATES PETRO 
105 S 4TH ST 

Address: ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3/3/98 

Lab. Nc. 7664 Sample No. SB4-6 

Soil pH 8 . 2 Crop 

Buffer pH Yield Goal 

Free Lime H 

Soluble Salts 
(mmhos / cm) 0 . 2 9 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 1 .2 

Nitrogen 
N Nitrogen - NOs 4 VL 

Nitrogen 
N 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 VL 
Phosphate 

P2O5 

Phosphorus 
Bray P1 

Available 
Bray P2 5 L 

Phosphate 
P2O5 

Potassium 
Exchangeabie - K 225 M 

Potash 
KaO 

Calcium - Ca j 
Exchangeable j °500 Vh Lime 

Magnesium - Mg 
Exchangeable 690 VH 

Magnesium 
Oxide 

Sodium - ,Na 
Exchangeable 110 L Gypsum 

CEC 
Meq/1 COg 3 9 . 8 

Sulfur - S 
Elemental 

Iron 
Available - Fe 6 . 6 M Iron - Fe 

Manganese - Mn 
Available 1 .9 VL 

Manganese 
Mn 

Zinc - Zn 
Available 0 . 3 VL Zinc - Zn 

Copper -Cu 
Avaiiabie 0 . 3 L Copper - Cu 

Boron - 3 
Avaiiaoie 0 . 8 M Boron - B 

Sulfur - 304 
Avaiiabie 35 H 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam . 
28-40 Clay Loam 
40+ Clay 

Particie 
Size 
Analysis 

% Sand 24 % Silt 70 %Clay 6 
Field Capacity 

Soil TextureiSILT LOAM 
% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 1.4 
% Mg Saturation 
Ideal- •S-20% 14.4 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

82 . 9 Available Water 
(Top Foot) 

1.3 r, 

16.3 

8.9 

0 . 8 . in. 

Re pons i t ° .-'.ar-cea only for the sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc 
in adve-—i: ••- c :r<t je rera i public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Sox 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Submitted By:YATES PETRO 
105 S 4TH ST 

Address: ARTESIA NM 

Grower: KIETH MORRIS 

Address: 

Date: 3 /3 /98 

Lab. No. 7 6 6 5 | Sample No. S B 5 - 6 

Soil pH 8 . 2 Crop 

r 
Buffer pH Yield Goal 

Free Lime H 

Soluble Salts 
(mmhos / cm) 0 . 3 5 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 1 . 5 

Nitrogen 
N Nitrogen - NC3 ! 4 V L 

Nitrogen 
N 

1 

j 
Phosphorus 

Bray Pi 

Available 
Bray P2 

4 V L 
Phosphate 

P 2 0 5 

Phosphorus 
Bray Pi 

Available 
Bray P2 4 L 

Phosphate 
P 2 0 5 

Potassium 1 . . . u 

Exchangeable - K! M 

Potash 
K2O 

Calcium - Ca j C C f t f t 

Exchangeable I 6 6 0 0 V t Lime 

Magnesium - Mg j _ 
Exchangeable i ' o u v n 

Magnesium 
Oxide 

Soaium - Na I . . . 
Exchangeaole j " ° M Gypsum 

Meq/1 GOg 4 1 . 1 
Sulfur - S 

Elemental 

l r c n k q M Available - Fe r ' 5 n 
Iron - Fe 

Manganese-Mn j . 
Avaiiacie j x • y v u 

Manganese 
Mn 

Zinc - Zn : 
Available 1 0 . 1 V L Zinc - Zn 

Copper - C u j 
| Avaiiabie | u • 5 M 

Copper - Cu 

Boron - 5 j 
Avaiiabie j 0 . b M 

Boron - B 

Sulfur - SO4 i 
Avaiiabie ! 4 4 " 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 10 % Silt 8 4 

Soil Texture j s ^ ' 

%Clay Field Capacity 

% H Saturation 
idea!: 0-5% 

% K Saturation 
Ideal: 5-7% 1.5 

% Vic Saturation 
Ideal" : . f- ;c% 15. 3 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

80 . 3 Available Water 
(Top Foot) 

2 . 3 

8 Y ^ 

19.3 

10.6 

1.5 in 

Reports .r-; -.--'••Tec only for the sample testea Reports, tetters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanc 
in aovertst-g, c t.te general public. Unusec portions oi the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 84666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Spitted By:YATES PETRO 
105 S 4TH ST 

Address: ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3/3/98 

Lab. No. 7 6 6 6 Sample No. S B 6 - 6 COMMENTS: 

Soil pH 8 . 1 Crop I 
! 

COMMENTS: 

r 
Buffer pH Yield Goal 

i 

COMMENTS: 

Free Lime H 

COMMENTS: 

Soiubie Salts 
(mmncs / cm) 0 . 3 5 Nutrient Recommendations (lbs/Acre) 

COMMENTS: 

% Organic 
• Matter 1 . 3 

Nitrogen 
N 

COMMENTS: 

Nitrogen - NO3 4 V L 

Nitrogen 
N 

COMMENTS: 

Phosphorus 
Bray P1 

Available 
Bray P2 

3 VL 
Phosphate 

P2O5 

COMMENTS: 

Phosphorus 
Bray P1 

Available 
Bray P2 4 L 

Phosphate 
P2O5 

COMMENTS: 

Potassium 
Exchangeable - K 2 4 5 M 

Potash 
K2O 

COMMENTS: 

Calcium - Ca 
Exchangeable 6 7 2 0 VH Lime 

COMMENTS: 

Magnesium - Mg 
Exchangeable 8 5 0 VH 

Magnesium 
Oxide 

COMMENTS: 

' Sodium - Na 
Exchangeable 2 1 5 M Gypsum 

COMMENTS: 

CEC 
! Meq/1 OOg 4 2 . 2 

Sulfur - S 
Elemental 

COMMENTS: 

Iron 
Avaiiabie - Fe 6 . 2 M Iron - Fe 

COMMENTS: 

1 Manganese-Mn 
i Avaiiabie 1 . 9 VL 

Manganese 
Mn 

Zinc - Zn 
1 Avaiiaoie 0 . 1 VL Zinc - Zn Approximate 

Relation of CEC to 
Soli Texture 

0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

1 Copper - Cu 
i AvailaDle 0 . 5 M Copper - Cu 

Approximate 
Relation of CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Boron - 3 
Available 0 . 8 M Boron - B 

Approximate 
Relation of CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay Sulfur •• 3 d 

! Available 62 H 
Sulfate 
Sulfur 

Approximate 
Relation of CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

I Particle 
I Size 

% Sand 10 % Silt 8 4 j % Clay 6 Field Capacity 1 9 . 3 

Analysis Soil Texture I s I L T 

Wilting Point ^ g 
% H Saturation 
Ideal: 0-5% 0 % Ca Saturation 

Ideal: 65-75% 
7 9 . 5 

Wilting Point ^ g 
% H Saturation 
Ideal: 0-5% 0 % Ca Saturation 

Ideal: 65-75% 
7 9 . 5 Available Water 

(Top Foot) 1 . 5 in. % K Saturation 
Ideal: 5-7% 1 . 5 

% Ca Saturation 
Ideal: 65-75% 

7 9 . 5 Available Water 
(Top Foot) 1 . 5 in. % K Saturation 

Ideal: 5-7% 1 . 5 
% Na Saturation 
Ideal: 0-2% 

2 . 1 
% Mg Sat jra tion 
Idea:- 15-2C% 1 6 . 8 

% Na Saturation 
Ideal: 0-2% 

2 . 1 

Reco.-ti i."> . v a r i e d only -or the sample testea Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstance 
in aaverrsmg :o :r,e general puolic. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.C. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results 3rs axpressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Submitted By:YATES PETRO 
105 S 4TH ST 

Address: ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3/3/98 

Lab. No. 7 6 6 7 Sample No. S B 7 - 6 

Soil pH 8 . 3 Crop 

Buffer pH Yieid Goal 

Free Lime H 

Soluble Salts 
(mmhos,' cm) 0 . 5 6 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1 . 5 
Nitrogen 

N Nitrogen - NO3 4 VL 

Nitrogen 
N 

Phosphorus 
3ray P1 

Avaiiabie 
Brav P2 

4 VL 
Phosphate 

P2O5 

Phosphorus 
3ray P1 

Avaiiabie 
Brav P2 4 L 

Phosphate 
P2O5 

Potassium 
Exchangeable - K 3 2 0 H 

Potash 
K2O 

Calcium - Ca 
Exchangeable 6 9 6 0 V t Lime 

Magnesium - Mg 
Exchangeable 7 30 VH 

Magnesium 
Oxide 

Sodium - Na 
Exchangeabie 2 0 5 M Gypsum 

CEC 
Meq/1 GCg 4 2 . 6 

Sulfur - S 
Elemental 

Iron 
Avaiiabie - Fe 7 . 5 M Iron - Fe 

Manganese - Mn 
Avaiiacie 2 . 7 L 

Manganese 
Mn 

» i n V"" I 0 .1 VL Avaiiaoie ! 
Zinc - Zn 

Copper - Cu i 0 8 M 
Avaiiacie | ' 

Copper - Cu 

Boron - 5 
Avaiiabie 0 . 6 L Boron - B 

Sulfur - SO4 
Avaiiabie 75 H 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

% Mg Saturation 
Ideal: 15-20% 

% Sand 

Soil Texture 

14 j % Silt j 80 
S I L T 'LOAM 

% Clay Field Capacity 

1.9 

14.3 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

81.7 Available Water 
(Top Foot) 

2.1 

BY 

18.6 

10 .2 

1.5 in 

any cir Reports H I n-sndea oniy for the sample testec. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under arfy circumstanc 
in acvert.-smg "o :ne general public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL Submitted B y T A T E S PETRO 
1 0 5 S 4TH ST 

LABORATORIES, INC. Address: ARTESIA NM 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th Grower: KIETH MORRIS 

LUBBOCK, TEXAS 79464 
Phone: 806—794-4888 

Address: 

SOIL ANALYSIS REPORT Date: 3 / 3 / 9 8 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Lab. Mo. 7 6 6 8 Sample No. S B 8 - 6 

Soil pH 8 . 3 Crop 

Buffer pH Yield Goal 

Free Lime H 

Soiubie Salts 
(mmhos / cm) 0 . 4 3 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 1 . 4 

Nitrogen 
N Nitrogen - NO3 4 VL 

Nitrogen 
N 

Phosphorus . , r T 

Sray PI j 4 V L 

Avaiiabie J . * 
Bray P2 | 4 L 

Phosphate 
P2O5 

Potassium j 
Exchangeable - Kl M 

Potash 
KaO 

Calcium - Ca 
Exchangeable 6 3 7 0 VH Lime 

Magnesium - Mg 
Exchangeable 8 5 0 VH 

Magnesium 
Oxide 

Sodium - Na 
Excnangeable 2 1 3 M Gypsum 

CEC 
Meq/1 OOg 4 0 . 4 

Sulfur - S 
Elemental 

Iron 
Available - Fe 5 . 8 L Iron - Fe 

Manganese - Mn 
Available 2 . 0 VL 

Manganese 
Mn 

Zinc • Zn 
Avaiiabie 0 . 1 VL Zinc - Zn 

Copper - Cu 
Avaiiabie 0 . 3 L Copper - Cu 

Boron - 3 
Available 0 . 7 L Boron - B 

Sulfur - 304 
Avaiiabie 35 H 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40.+ ©lay 

Particle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 
% K Saturation 
Ideal: 5-7% 

% Sand 10 % Silt 

Soil Texture ! ax TTT 
80 % Clay 10 Field Capacity 

1.3 
3/r '0 ,v'c saturation 
Iceaf -5-20% 

17 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

7 8 . 8 Available Water 
(Top Foot) 

2 . 3 

BY 

•20 . -8 ; . - -

11.4 

1.6 in. 

T T 
Rece-3 ntended only for the sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstano 
m s a v e 0 "e general public. Unusea potions of the sample are retained for a period of 30 days after the sample is received. 



• 

WESTERN AGRICULTURAL Submitted By 
YATES PETRO 
1 0 5 S 4TH ST 

LABORATORIES, INC. Address: A R T E S I A NM 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th Grower: K I E T H M O R R I S ' j 

LUBBOCK, TEXAS 79464 
Address: 

Phone: 806—794-4888 
Address: 

SOIL ANALYSIS REPORT Date: 3 / 3 / 9 8 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Lab. No. 7 6 6 3 ! Sample No. S B 9 - 6 

Soil pH 8 . 2 Crop 

Buffer pH Yield Goal 

Free Lime H 

Soluble Salts 
(mmhos /' cm) 

0 . 3 5 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1 . 2 
Nitrogen 

N Nitrogen - NO3 4 VL 

Nitrogen 
N 

Phosphorus 
Bray P1 

Available 
Brav P2 

5 V L 

6 L 

Phosphate 
P2O5 

• 

Potassium 
Exchangeable - K 1 9 0 M Potash 

KaO 

Calcium - Ca 
Exchangeable 

5 9 2 0 V f Lime 

Magnesium - Mg 
Exchangeable 

7 7 0 VH Magnesium 
Oxide 

Sodium - Na \ $? VL 
Exchangeable j 

Gypsum 

CEC i q 

Meq/1 GOg __[ O D , : ? 

Sulfur - S 
Elemental 

Iron L o t 
Avaiiaoie - Fe | ' 3 u Iron - Fe 

Manganese-Mn j x 7 VL 
Avaiiabie I 

Manganese 
Mn 

• f i n V 7 n i 0 . 1 VL Avaiiaoie | 
Zinc - Zn 

, Copper - Cu j 0 . 3 L 
Avanabie 1 

Copper - Cu 

Borcn - B 
Available 0 . 6 L Boron - B 

Sulfur ~ SC4 
, Available 35 H Sulfate 

Sulfur 

COMMENTS: 

Approximate 
Relation ol CEC to 

Soil Texture 
0-6 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analvsis 

% Sand % Silt 90 

Soil Texture iSILT 
% Clay Field Capacity 

% H Saturation 
Ideal: 0-5% 
% K Saturation 
ideal: 5-7% 

1.3 

% Mg Saturation i 1 7 _ 4 
'c*f£!: 4 5-20% 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

80 . 2 
Available Water 
(Top Foot) 

l . i 

BY 

2 0 . 2 

1 1 . 1 

1.6 in 

^3" . 
Seocr:- j(<? i--?naec sniy tor the samoie testea. Reports, letters, and name of Western Agricultural Laboratories. Inc., are not to be used under any circumstanc 
in acv*n:3;r.tj 0 the general public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



YATES PETRO 
105 S 4TH ST 
ARTESIA NM 

KIETH MOfcRIS 

3/3/98 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Lab. No. 7 6 7 0 Sample No. S 3 1 0 - 6 COMMENTS: 

Soil pH 8 . 3 Crop 

COMMENTS: 

Buffer pH Yield Goal 

COMMENTS: 

Free Lime H 

COMMENTS: 

Soluble Saits 
(mmhos / cm) 0 . 3 2 Nutrient Recommendations (lbs/Acre) 

COMMENTS: 

% Organic 
Matter 1 . 3 

Nitrogen 
N 

COMMENTS: 

Nitrogen - NO3 4 V L 

Nitrogen 
N 

COMMENTS: 

Phosphorus 
Bray P1 

Available 
! Bray P2 

4 VL 
Phosphate 

P2O5 

COMMENTS: 

Phosphorus 
Bray P1 

Available 
! Bray P2 4 L 

Phosphate 
P2O5 

COMMENTS: 

Potassium 
Exchangeable - K 2 4 0 M 

Potash 
KaO 

COMMENTS: 

Calcium - Ca 
Exchangeable 6 5 0 0 V t Lime 

COMMENTS: 

Magnesium - Mg 
Exchangeable 7 3 0 VH 

Magnesium 
Oxide 

COMMENTS: 

Sodium - Na 
Exchangeable 1 7 0 L Gypsum 

COMMENTS: 

CEC 
Meq/1 COg 3 9 . 9 Sulfur - S 

Elemental 

COMMENTS: 

Iron 
Available - Fe 5 . 3 L Iron - Fe 

COMMENTS: 

Manganese - Mn 
Available 2 . 2 L 

Manganese 
Mn 

! Zinc - Zn i n . . . . 
| Avaiiacie \ u • 1 V L Zinc - Zn Approximate 

Relation of CEC to 
Soil Texture 

0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

j Copper - Cu 
1 Avaiiabie 0 . 3 L Copper - Cu 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Boron - 3 
Avaiiaoie 0 . 8 M Boron - B 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay Sulfur •• 304 

Avaiiabie 35 H 
Sulfate 
Sulfur 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

! Particle 
Size 
Analysis 

%Sand 4 % Silt 90 % Clay 6 Field Capacity 2 0 . 2 ! Particle 
Size 
Analysis Soil Texture i S I L T 

Wilting Point ^ 1 1 
% H Saturation 
Ideal: 0-5% 0 % Ca Saturation 

Ideal: 65-75% 
8 1 . 4 

Wilting Point ^ 1 1 
% H Saturation 
Ideal: 0-5% 0 % Ca Saturation 

Ideal: 65-75% 
8 1 . 4 Available Water 

(Top Foot) 1 - 6 ir, % K Saturation 
Idea!: 5-7% 1 . 5 

% Ca Saturation 
Ideal: 65-75% 

8 1 . 4 Available Water 
(Top Foot) 1 - 6 ir, % K Saturation 

Idea!: 5-7% 1 . 5 
% Na Saturation 
Ideal: 0-2% 

1 . 8 
% Mg Saturation j . , , 
Idea!- 'z-2Q°'n ' x o • * 

% Na Saturation 
Ideal: 0-2% 

1 . 8 

Racer's ar? .itenced oniy for the sampie tested. Reports, letters, and name of Western Agricultural Laboratories. Inc., are not to be used under any circumstanc 
in aevar-ijrc :c -.in jererai public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 

WESTERN AGRICULTURAL 

LABORATORIES, INC. 
Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 

f̂lorr imitted By: 

Address: 

Grower: 

Address: 

Oate: 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Sulmitted By: YATES PETRO 
105 S 4TH ST 

Address: ARTESIA NM 

Grower: 

Address: 

Date: 

KIETH MORRIS 

3/3 /98 

Lab. No. 7671 Sample No. 

Soil oH 

Buffer D H 

Free Lime 

Solubie Salts 
(mmhos / cm) , 

8.1 

H 

0.48 

% Organic 
Matter 

1.8 

Nitrogen - NO3 

Phosphorus 
Bray P1 

Avaiiabie 
3ray P2 

Potassium 
Exchanaeable - K 

4 VL 

3 VL 

4 L 

320 H 

i Calcium - Ca 
Exchangeable 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeable 

CEC 
Meq/1 OOg 

Iron 
Available Fe 
Manganese - Mn 
Available 

6750 Vr 

420 VH 

39 VL 

38.5 

5.9 L 

4.2 L 

Crop 

Yield Goal 

B l - 1 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
K2O 

Lime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

! Zinc - Zn 
I Avaiiao/e 0.3 VL I Zinc - Zn 

Copper - Cu 
Avaiiaoie 0.5 M 

Boron - B 
Avaiiabie 

Suifur - SO4 
Avaiiaoie 

0.9 M 

112 H 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 22 % Silt 72 

Soil Texture i iSILT LOAM 
%Clay Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal:, 5-7% 2.1 

% Mg Saturation 
Ideal. '=-'20% 9.100001 

% Ca Saturation 
ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

87 . 8 
Available Water 
(Top Foot) 

17 .4 

9.5 

1.3 in. 

s/Tm;., are* Reoors are .n:3ncea omy for tne sample tested. Reports, letters, and name of Western Agricultural Laboratories."Tnfc., arVnot to be used underjfciy circumstanc 
in advertising *o 'ne general public. Unusea porrions of the sample are retained for a period of 30 days after the sample is received. 



WESIERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Emitted By:YATES PETRO 
105 S 4TH ST 

Address: ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3 / 3 / 9 8 

Lab. No. 7 6 7 2 | Sample No. B 2 - 1 

Soil pH 8 . 2 Crop 

Buffer pH Yield Goal 

Free Lime H 

Soluble Salts 
(mmhos / cmi 0 . 2 6 Nutrient Recommendations (lbs/Acre) 

% Organic | -t Q 
Matter I A ' * Nitrogen 

N Nitrogen - NG3 j 4 VL 
i 

Nitrogen 
N 

Phospnorus 
Bray ?1 

Available 
Bray P2 

4 VL 

4 L 

Phosphate 
P 2 O s 

Potassium 
Exchangeable - K 6 2 0 VH 

Potash 
K20 

Calcium - Ca 
Exchangeabie 7 4 6 0 VE Lime 

Magnesium - Mg 
Exchangeabie 3 1 0 H 

Magnesium 
Oxide 

Sodium - Na 
Exchangeable 53 V L Gypsum 

CEC 
Meq/1 OCg 4 1 . 7 

Sulfur - S 
Elemental 

Iron 
Available - Fe 4 . 4 L Iron - Fe 

Manganese - Mn 
Avaiiabie 4 . 0 L 

Manganese 
Mn 

Zinc - Zr. 
Avaiiabie 0 . 4 V L Zinc - Zn 

Copper - Cu 
Avaiiabie 0 . 3 L Copper - Cu 

Boron - 3 
Available 0 . 9 M Boron - B 

Sulfur - SOi 
Avaiiabie 1 5 M 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 10 ! % Silt 6 4 

Soil Texture ISiLT LOAM 
%Clay 2 6 Field Capacity 

% H Saturation 
Ideal: 0-5% 

K Saturation 
Ideal 3 . 8 

j % Mg Saturation 
! idea:- : 5- 6.2 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

8 9 . 4 Available Water 
(Top Foot) 

26.6 

14 .6 

2 .1 in. 

— 

nder in Reoorts ar- iter.os-d oniy 'or the 3ampie tesred. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under iny circumstanc 
in aover:s.rc c general public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Submitted By: YATES PETRO 
105 S 4TH ST 

Address: ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3 /3 /98 

Lab. No. 7 6 7 3 ! Sample No. B 3 - 1 

Soil pH 8 .3 f Crop 

Buffer pH Yield Goal 

Free Ume H 

Soiubie Salts 
(mmhos / cm) 

0 . 2 5 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1 . 9 
Nitrogen 

N Nitrogen - NO3 4 V L 

Nitrogen 
N 

Phosphorus 
Bray P1 

Available 
Eray P2 

1 1 L 
Phosphate 

P2O5 

Phosphorus 
Bray P1 

Available 
Eray P2 

35 L 

Phosphate 
P2O5 

Potassium 
Exchangeable - K 

6 2 0 VH Potash 
K2O 

Calcium - Ca 
Exchangeable 

7 1 0 0 VH Lime 

Magnesium - Mg 
Exchangeable 

2 6 0 H Magnesium 
Oxide 

Sodium - Na 
Exchangeable 

5 1 V L Gypsum 

CEC 
Meq/1 OCg 3 9 . 5 Sulfur - S 

Elemental 

Iron 
Available - Fe 

2 . 9 L Iron - Fe 

Manganese - Mn 
Avaiiabie 

4 . 0 L Manganese 
Mn 

Zinc - Zn 
Avaiiabie 

0.7, L Zinc - Zn 

Copper - C u 
Available 0 . 2 L Copper - Cu 

1 
Boron - B 
Avaiiabie 0 . 8 M Boron - B 

Sulfur - SOa 
Avaiiabie 1 5 M 

Sulfate 
Sulfur j 

COMMENTS: 

Approximate 
Relation ot CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 

Soil Texture 

20 !%Silt 52 
CLAY LOAM 

%Clay 28 Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

% Mg Saturation 
Ideal: -5-i!C% 

5 . 5 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

89.9 
Available Water 
(Top Foot) 

2 5 . 8 

14.2 

2 . 0 
in. 

BY 

Reoor.3 uf- intended on«y ?0r the sampie tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under aJiy circumstance 
in advert.-sirtg c tne general public. Unused jcrtions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

Submitted By YATES PETRO 
105 S 4TH ST 

Address: 
ARTESIA NM 

Grower: 
KEITH MORRIS i 

Address: 

Oate: 3 /3 /98 

Lab. No. 
/ b / 4 i 

j Sample No. 
B 4 U - X 

Soil pH 8 . 3 Crop 

Buffer pH' Yield Goal 

Free Lime H 

Soluble Salts 
(mmhos / cm) 

0 . 2 3 Nutrient Recommendations (lbs/Acre) 

% Orcanic 
Matter 

2 . 0 
Nitrogen 

N Nitrogen - N0 3 j 4 V L 

i 

Nitrogen 
N 

Phosphorus 
Bray P1 

Available 
Bray P2 

8 L 
Phosphate 

P2O5 

Phosphorus 
Bray P1 

Available 
Bray P2 

9 L 
Phosphate 

P2O5 

Potassium 
Exchangeable - K 

310 H Potash 

Calcium - Ca 
Exchangeable 

7280 Vf Lime 

Magnesium - Mg 
Exchangeable 

305 H Magnesium 
Oxide 

Sodium - Na 
Exchangeable 

53 VL Gypsum 

CEC 
Meq/1 OOg 

40 Suifur - S 
Elemental 

Iron 
Available - Fe 

6 . 3 M Iron - Fe 

Manganese-Mn 
Available 

2 . 5 L Manganese 
Mn 

Zinc - Zr> 
Avaiiabie 

0 . 2 VL Zinc - Zn 

Copper - Cu 
Available 

0 . 2 L Copper - Cu 

Boron - S 
Avaiiabie 

0 . 8 M Boron - B 

Sulfur - SO4 
Avaiiabie 

15 M Sulfate 
Sulfur 

i 

i 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 

Soil Texture i 

2 0 ! % Silt 
iCLAY LOAM 

50 %Clay 30 Field Capacity 

% H Saturation 
Idea): 0-5% 

% K Saturation 
Ideal: 5-7% 

% Mq Saturation j 6 . 4 
Ideal: : 5-2C% ! 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

91.1 
Wilting Point 

Available Water 
(Top Foot) 

26.5 

14 .6 

2 . 2 
in 

V> ^ l l r j i f h 
eriot to be used under an Repots i r * -,<*r,c*a -niy for the sample testae Reports, letters, and name df Western Agricultural Laboratories, Inc., aretiot to be used under \ny ctrcumstanc 

in ao /er.iing :o tne general puoiic. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

o-u ••• M o YATES PETRO Subm.ttedBy: 1 0 5 g 4 T H g T 

Address: ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3/3 /98 

Lab. No. Sample No. 

Soil pH 

Buffer pH 

Free Lime 

Soluble Salts 
(mmnos / cm) 

% Organic 
Matter 

8 . 3 

H 

0 .19 

1.5 

Nitrogen - 1NO3 

! Phosphorus 
j Bray P1 

| Available 
! Bray P2 

4 VL 

4 VL 

Crop 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

4 L 

! Potassium ! 
j Exchangeable - Kj 

320 H 

Calcium - Ca 
Exchangeable 

Magnesium - Mg 
Exchanaeable 

Sodium - Na 
Exchangeable 

CEC 
Meq/1 OOg 

Iron 
Available - Fe 

Manganese - Mn 
Available 

! Zinc - Zn 
Avaiiaoie 

Copper - C u 
Avaiiabie 

Boron - 3 
Available 

Sulfur - SC4 
Available 

6 9 8 0 VE Lime 

250 H 

48 V L 

3 8 

3.3 L 

2.3 L 

0.2 VL 

Phosphate 
P2O5 

Potash 
KaO 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

0.2 L 

0 .9 M 

15 M 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Particle 
Size 
Analysis 

% Sand 2 4 

Soil Texture 
CLAY 

% Silt 
LOAM 

48 %Clay 28 Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

2 . 2 

jration 
--•-.rw. 

. 5 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

91.8 
Available Water 
(Top Foot) 

25.1 

13.8 

2 . 0 

ss?lnc., are Repels ar? .-vgnded :nw 'or the sample testec. Reoorts. letters, and name of Western Agricultural LaboratoriesTtfic., are not to be used undeijany circumstanc 
in asver-:s..-; o me general public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

~ SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

~ W ~ „ YATES PETRO 
Submitted B y : 1 0 5 g 4 T H g T 

ARTESIA NM 
Address: 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3/3 /98 

Lab. No. 

Soil ph' 

Buffer pH 

Free Lime 

Soluble Salts 
(mmhos / cm) 

% Organic 
Matter 

Sample No. 

8.2 

H 

0.42 

1.7 

Nitrogen - NO3 4 VL 
I 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 VL 

4 L 

Crop 

Yield Goal 

•srrr 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potassium 
Exchangeable - K 

Calcium - Ca 
Exchangeable 

235 M Potash 
KzO 

6700 VH 

Magnesium - Mg 
Exchangeable 

510 VH 

Sodium - Na 
Exchangeable 

176 L 

CEC 
Meq/lOOg 

39.1 

Iron 
Available - Fe 

7 .6 M 

Manganese - Mn 
Available 

2.7 L 

Zinc - Zn 
Avaiiaoie 

0.2 VL 

Copper - Cu 
Available 

Boron - B 
Avaiiabie 

Sulfur - SO4 
Available 

0.6 M 

0.7 L 

112 H 

Lime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Suifur 

COMMENTS: 

Approximate 
Relation ot CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Particle 
Size 
Analysis 

% Sand 22 
,-STT.T 

52 % Clay 26 Field Capacity 

Soil Texture i 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

1.5 

% Mg Saturation 1 1 0 . 9 
Ideal: 1?-2C% 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

85. 6 
Wilting Point 

Available Water 
(Top Foot) ' 

24.7 

13.6 

2 .0 
in 

Reports 3r= nunced oniy for *.ne sampie testea. Reports, letters, and name of Western Agricultural Laboratories. Inc.. are not to be used under ar\r circumstanc 
in javenlsirg -o ;ne general public. Unusea portions of tne sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

~ j w ~ ~ 7 n YATES PETRO SUTmitted By: 1 Q 5 g 4 T R g T 

ARTESIA NM 
Address: 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3/3 /98 

Lab. No. Sample No. 

Soil pH 8.2 Crop 

Buffer pH Yield Goal 

Free Lime H 

Solubie Salts 
(mmnos / cm) 

0 . 4 5 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1 . 2 

Nitrogen 
N Nitrogen - NO3 5 V L 

Nitrogen 
N 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 V L 
Phosphate 

P2O5 

Phosphorus 
Bray P1 

Available 
Bray P2 

4 L 
Phosphate 

P2O5 

Potassium 
Exchangeable - K 

2 1 0 M Potash 
KzO 

Caicium - Ca 
Exchangeable 

6 6 0 0 VF. Lime 

Magnesium - Mg 
Exchangeabie 

6 9 0 VH Magnesium 
Oxide 

Sodium - Na 
Exchangeable 

1 9 5 L Gypsum 

CEC 
Meq/1 OCg 

40 . 1 Sulfur - S 
Elemental 

| Iron 
i Avaiiabie - Fe 

6 . 1 M Iron - Fe 

j Manganese-Mn 
j Available 

2 . 9 L Manganese 
Mn 

j Zinc - Zr, 
j Avaiiabie 

0 . 2 VL Zinc - Zn 

Copper - C u 
Avaiiabie 

0 . 4 L Copper - Cu 

Boron - 3 
Availapie 

0 . 7 L Boron - B 

Sulfur • SO4 
Available 

62 H Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation ot CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 
% H Saturation 
Ideal: 0-5% 
% K Saturation 
Ideai: 5-7% 
% Mg Saturation 
idea;: 15-20% 

% Sand 24 

Soil Texture 
.CLAY 

% Silt 4 0 

LOAM1 
%Clay 36 Field Capacity 

1.3 

14. 3 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideai: 0-2% 

8 2 . 2 
Wilting Point 

Available Water 
(Top Foot) 

2 . 2 

28.1 

15 .4 

2 . 2 
in 

^ a n Repor t i ' " . ".tenced only for the sample tested Reports, letters, and name ot Western Agricultural Laboratories, Inc.. are not to be used undefany circumstanc 
in acvsr: si.nq •- :ne generai public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WESTERN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

~wt[ YATES PETRO 
SLTTJmitted B y : 1 Q 5 s 4 T H S T 

Address: 
ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3 / 3 / 9 8 

Lab. No. 
IbIB 

Sample No. 
Hi j i - 4 

Soii pH 8 . 1 Crop 

Buffer pH Yield Goal 

Free Lime H 

Soluble Salts 
(mmhos / cm) 

0 . 3 9 Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

1 . 4 

Nitrogen 
N Nitrogen - NO3 5 V L 

Nitrogen 
N 

Phosphorus 
3ray P1 

Available 
Bray P2 

4 VL 

Phosphate 
p 2o 5 

Phosphorus 
3ray P1 

Available 
Bray P2 

4 L 
Phosphate 

p 2o 5 

Potassium 
Exchangeable - K 

1 7 5 M Potash 
K2O 

Calcium - Ca 
Exchangeable 

6 6 4 0 VE 
Lime 

Magnesium - Mg 
Exchangeabie 

4 9 0 VH Magnesium 
Oxide 

Sodium - Na 
Exchangeable 

1 0 5 L Gypsum 

CEC 
Meq/1 OOg 

3 8 . 2 Sulfur - S 
Elemental 

Iron 
Available - Fe 

4 . 4 L Iron - Fe 

Manganese - Mn 
Avaiiabie 

1 . 6 VL Manganese 
Mn 

Zinc - Zn 
Available 

0 . 2 VL Zinc - Zn 

Copper - C u 
Avaiiabie 

0 . 5 M Copper - Cu 

Boron - B 
Avaiiabie 

0 . 8 M Boron - B 

Sulfur - SO4 
Available 

50 H Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

% Sand 14 
,CT..flV 

% Silt 40 % Clay 46 Field Capacity 

Soil Texture 

1.2 

% Mg Saturation ; 1 0 . 7 
Ideai: 15-20% : 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

86.9 
Wilting Point 

Available Water 
(Top Foot) 

1.1 

3 3 . 4 

1 8 . 3 

2.6 
in 

X 
sr a>iy 

Repcrs \r^> nuncea only for the sample tested. Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under apy circumstanc 
in aovenisog ro tna general puolic. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WES^RN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 

Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

„ YATES PETRO 
Si™tted B v : 1 0 5 S 4TH ST 

Address: 
ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3 / 3 / 9 8 

£54 / 3-<i 
Lab. No. 

Soil pH 

Buffer pH 

Free Lime 

Soluble Salts 
(mmnos / cm) 

% Organic 
Matter 

Nitrogen - NO3 

Phosphorus 
Bray P1 

Available 
Bray P2 

T 5 T T 
Sample No. 

7 .9 

H 

0.42 

1.7 

35 VH 

4 VL 

4 L 

Potassium 
Exchangeable 

310 H 

Calcium - Ca 
Exchangeable 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeabie 

CEC 
Meq/1 OOg 

Iron 
Available - Fe 
Manganese - Mn 
Available 

Zinc - Z.i 
Avaiiaoie 

Copper - Cu 
Avaiiabie 

Boron - 3 
Avaiiabie 

Sulfur •• SO4 
Avaiiabie 

6470 VH 

420 VH 

7 2 VL 

37 

5.8 L 

2.1 L 

0 .2 VL 

0.7 M 

0.8 M 

20 M 

Crop 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
PzOs 

Potash 
K2O 

Lime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation ot CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 14 % Silt 5 8 

Soil Texture 
SILTYi CLAY LOAM 

%Clay 28 Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

2 . 2 

% Mg Saturation 9 . 5 
idea;: :5-20% 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

8 7 . 5 
Wilting Point 

Available Water 
(Top Foot) 

.8 

26.7 

14.7 

2 .1 
in . 

Reports -ir<? -i'sn.:3d only for the sample tested Reports, letters, and name ot Western Agricultural Laboratories, Inc.. are not to be used under any circumstanc 
in acverisiiij c -r.s general public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WES^RN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

"ŝrfci cWm.ttoH R u T A T E S PETRO SDBrnitted B y . 1 ( J 5 g 4 T H S T 

Address: 
ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3 / 3 / 9 8 

Lab. No. Sample No. 

Soil pH 

Buffer pH 

Free Lime 

Soluble Salts 
(mmnos / cm) 

8 . 1 

H 

0.30 

Crop 

Yield Goal 

b o / J - 4 

Nutrient Recommendations (lbs/Acre) 

% Organic 
Matter 

Nitrogen - NO3 

Phosphorus 
Bray PI 

Avaiiabie 
Bray P2 

Potassium 
Exchangeabie - K 

1.4 

4 VL 
Nitrogen 

N 

4 VL 

4 L 

190 M 

Calcium - Ca 
Exchangeable 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeable 

CEC 
Meq/1 COg 

Iron 
Available Fe 

Manganese-Mn 
Available 

Zinc - Zn 
Avaiiaoie 

Copper - C u 
Available 

Boron - 3 
Avaiiabie 

Sulfur - SO4 
Avaiiabie 

5250 VH 

360 H 

85 VL 

35.1 

5.0 L 

2 .3 L 

0 .2 VL 

0.5 M 

0.8 M 

20 M 

Phosphate 
P2O5 

Potash 

Lime 

Magnesium 
Oxide 

Gypsum 

Suifur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation ot CEC to 

Soli Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Particie 
Size 
Analysis 

% Sand 14 % Silt 

Soil Texture 
S I L T ? CLAY LOAM i 54. % Clay 32 Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

1.4 

% Mg Saturation ! 8 . 5 
Idea;: 15-20% 1 

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

89 
Available Water 
(Top Foot) 

Co 
BY 

28 .2 

15.5 

2 .2 
i n . 

Beoor-s .ir? vanced only for the samcie testec Reports, letters, and name of Western Agricultural Laboratories, Inc., are not to be used under any circumstanci 
in ap-.s-rr.-p. 0 —.e -;enera! public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WES^RN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 54666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

~SoRiitted By YATES PETRO 
105 S 4TH ST 

Address: ARTESIA NM 

Grower: KEITH MORRIS 

Address: 

Date: 3 /3 /98 

Lab. No. 
7TS" 

Sample No. 

Soil pH 

Buffer pH 

Free Lime 

Soluble Salts 
(mmhos / cm) 

% Organic 
Matter 

Nitrogen - NO3 

Phosphorus 
Bray ?1 

Available 
Bray P2 

Potassium 
Exchangeable 

Calcium - Ca 
Exchangeable 

Magnesium - Mg 
Exchangeable 
Sodium - Na 
Exchangeable 

CEC 
Meq/1 OOg 

Iron 
Available Fe 

Manganese - Mn 
Available 

' Zinc - Zn 
Avaiiaoie 

Copper - Cu 
Avaiiabie 

Boron - 3 
Avaiiabie 

Sulfur - S 0 4 

Available 

8.4 

H 

0 .29 

2.0 

4 VL 

4 VL 

4 L 

240 M 

6500 VH 

910 VH 

240 M 

4 1 . 

8.3 M 

2 .4 L 

0 . 2 VL 

0 .8 M 

0.7 L 

26 H 

Crop 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 

Lime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 

Soil Texture 
•SILT 

% Silt 88 %Clay Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
ideal: 5-7% 

1.5 

% Mg 
Ideas: 

18 

% Ca Saturation 
ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 
77 . 9 

Available Water 
(Top Foot) 

2.3 

21.0 

11 .5 

1.6 
in. 

as^inr Reccrts J'-? 
in - ' 

y 'or :ne sample tsstea. Reports, letters, and name of Western Agricultural Laboratories.Inc., are not to be used unde^ any circumstanc 
-9 sererai pupiic. Unusea cortions of rhe sample are retained for a period of 30 days after the sample is received. 



WES^RN AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Resuits are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

~S r̂̂ m~ itted By: 

Address: 

YATES PETRO 
105 S 4TH ST 
ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3 / 3 / 9 8 

7 W 
Lab. No. Sample No. 

Soil DH 

Buffer pH 

Free Lime 

Soluble Salts 
(mmhos / cm) 

% Organic 
Matter 

Nitrogen - NO3 

Phosphorus 
Bray P1 

Available 
Bray P2 

Potassium 
Exchangeable - K 

Caicium - Ca 
Exchangeable 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeable 

CEC 
Meq/1 OCg 

Iron 
Available - Fe 
Manganese - Mn 
Available 

Zinc - Zn 
Avaiiabie 

8.0 

H 

0 . 31 

1.6 

5 VL 

4 VL 

4 L 

240 M 

6 2 5 0 VH Lime 

7 40 VH 

8 6 VL 

3 8 . 4 

7 .0 M 

2.5 L 

0 .3 VL 

Copper - Cu 
Available 

Boron - 8 
Avaiiaoie 

Sulfur •• SO4 
Avaiiabie 

0.7 M 

0.7 L 

15 M 

Crop 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
K2O 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-8 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40 + Clay 

Particle 
Size 
Analysis 

% Sand 12 

Soil Texture 
CLAY 

% Silt 40 % Clay 48 Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
•Ideal: 5-7% 

1.6 

% Ma Saturation 
Idea;' 1.5-20% 

1 6 . 1 

% Ca Saturation 
Ideai: 65-75% 

% Na Saturation 
Ideal: 0-2% 

Wilting Point 

81.4 
Available Water 
(Top Foot) 

£2 

34 .4 

18. 9 

2.7 
in. 

riesr Inc.. are not to be used undei Reports ar? n'er.cea only 'or the sample issted. Reports, letters, and name of Western Agricultural Laboratoriesr Inc.. are not to be used under any circumstance; 
in adveri3:ng :c :ne gererai public. Unused portions of the sample are retained for a period of 30 days after the sample is received. 



WES%N AGRICULTURAL 
LABORATORIES, INC. 

Agricultural Testing & Consulting Services 

P.O. Box 64666 5173 69th 
LUBBOCK, TEXAS 79464 

Phone: 806—794-4888 

SOIL ANALYSIS REPORT 
Results are expressed in Parts Per Million: For approximate Ibs./acre multiply by 2. 

"so^^ i itted By: 

Address: 

YATES PETRO 
105 S 4TH ST 
ARTESIA NM 

Grower: 

Address: 

Date: 

KEITH MORRIS 

3/3 /98 

! Lab. No. 

Soil pH 

Buffer oH 

Free Lime 

Soluble Saits 
(mmhos / cm) 

% Organic 
Matter 

Nitrogen - NO3 

Phosphorus 
Bray P1 

Avaiiabie 
Bray P2 

Potassium 
Exchangeable - K 

Calcium - Ca 
Exchangeable 

Magnesium - Mg 
Exchangeable 

Sodium - Na 
Exchangeable 

CEC 
Meq/1 OOg 

Iron 
Available - Fe 

Manganese - Mn 
Available 

Zinc - Zn 
Available 

Sample No. 

8 . 3 

H 

0.29 

1.0 

Crop 

Yield Goal 

Nutrient Recommendations (lbs/Acre) 

4 VL 

4 VL 

4 L 

150 M 

5720 Vt 

680 VH 

217 M 

35. 6 

4.4 L 

1.4 VL 

Copper -
Available 

Boron - B 
Avaiiabie 

Sulfur - SO4 
Available 

0.1 VL 

0.4 L 

0.7 L 

15 M 

Nitrogen 
N 

Phosphate 
P2O5 

Potash 
KaO 

Lime 

Magnesium 
Oxide 

Gypsum 

Sulfur - S 
(Elemental 

Iron - Fe 

Manganese 
Mn 

Zinc - Zn 

Copper - Cu 

Boron - B 

Sulfate 
Sulfur 

COMMENTS: 

Approximate 
Relation of CEC to 

Soil Texture 
0-6 Sand 
8-12 Loamy Sand 

12-20 Sandy/Silt Loam 
20-28 Loam 
28-40 Clay Loam 
40+ Clay 

Particle 
Size 
Analysis 

% Sand 

Soil Texture! 

28 | % S n t 5 6 
.SILT 'LOAM' 

%Clay 16 Field Capacity 

% H Saturation 
Ideal: 0-5% 

% K Saturation 
Ideal: 5-7% 

1.1 

% Mg 
ideai: 

;aturaticn 
= rei-

% Ca Saturation 
Ideal: 65-75% 

% Na Saturation 
Ideal: 0-2% 

8 0 . 3 
Wilting Point 

2 . 6 

Available Water 
(Top Foot) 

20.1 

11.0 

1.5 
in. 

Reports ire r :»rcec only tor the sample tested. Recorts, letters, and name of Western Agricultural Laboratories, Inc.. are not to be used under any circumstanc 
in acvert s.nc c tne general.public. Unused portions of ihe sample are retained for a period of 30 days after the sample is received. 


