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HYDROGEOLOGY AND GROUNDWATER IN THE VICINITY
OF THE OSBORN RANCH, JAL, NEW MEXICO

1.0 Introduction

Concerns over possible surface and subsurface damage as a result of oilfield production
operations on the Rocky Top Ranch owned by Clay and Jeri Osborn of Jal, New Mexico, has led
to soils and groundwater investigations conducted by Safety and Environmental Solutions, Inc.
(SESI), of Hobbs, New Mexico, on behalf of the Osborn's, and by Cornerstone Environmental
Resources, Inc. (CERI), of Dallas, Texas, on behalf of the current oilfield operator, Bristol
Resources Corporation. Several reports on soils investigation and one previous report on
groundwater sampling have been prepared by the involved parties. These reports are not
reviewed in this report but are cited where necessary. The list of previous reports may be found
with other references in Section 8.0 (References).

The purpose of the current investigation is to determine existing groundwater conditions in the
vicinity of the main ranch residences currently occupied by the Osborn family and their guests.
This includes delineation of groundwater flow and water quality. The investigation was begun as
a result of increases during the past several years in chlorides and total dissolved solids (TDS) in
groundwater used for domestic purposes. A key purpose of the investigation was to determire if
groundwater movement was from areas of oilfield activities and if water quality had been
impacted by spills, leaks, and/or disposal of oilfield produced water.

Bristol Resources is the current operator of oilfield properties known as the South Langley Jal
Unit located in Sections 7 and 18 of Township 25 South, Range 37 East (T25S, R37E). Bristol is
the successor to several other operators who have produced oil from the area for over 50 years.
Bristol and/or previous operators have had spills, leaks, and/or disposed of oilfield wastes during
this period. Prior to regulation by the New Mexico Qil Conservation Division of produced water
disposal in the 1950's and 1960's, produced water was commonly placed in unlined evaporation
pits. Subsequent to banning of this practice, disposal occurs into OCD-permitted injection wells.
However, notwithstanding the banning of surface disposal, flow lines, storage tanks, and/or the
injection wells themselves are subject to leaks, overflows, and downhole failures. Some current
waste management problems that have occurred at the Bristol locations are documented in the

CERI and SESI reports listed in Section 8 (References). '

2.0 Geography

2.1 Location

‘The Osborn Rocky Top Ranch is located in Sections 11 (SE/4), 12 and 13 of T25S, R36E, and

Sections 1 (SW/4), 7 and 18 of T25S, R37E, Lea County, New Mexico (Figure 1). The ranch
headquarters where the Osborn residence is located is in the NE/4 of Section 18, immediately
north of the Jal Country Club. The community of Jal is approximately one mile south of the
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ranch residence. The five Osborn water wells are located within several hundred feet of the
ranch buildings. Water wells are also located at the Jal Country Club. Several of the country
club wells are used to supply water for sale to local oil operators for use in drilling or other
oilfield activities. The county club uses treated wastewater effluent from Jal to irrigate the greens
and fairways. The application of the effluent is permitted under a groundwater discharge plan
approved by the New Mexico Environment Department (NMED).

2.2 Topographic Setting

The Osborn ranch is located in southern Lea County on a topographic feature called the Eunice
Plain (Nicholson and Clebsch, 1961). The elevation of the area is approximately 3,100 feet
above Mean Sea Level. The Eunice Plain consists mostly of a hard caliche surface overlain in
most areas by reddish-brown dune sand from several inches to several feet thick. The Plain has a
general and gentle southeast slope toward Monument Draw. In some areas the underlying
surface consists of alluvial sediments consisting of calcareous silt in buried channels or
Quaternary lake basins. Vegetation consists of shin oak, mesquite and a variety of grasses.

2.3 Climate

The climate of southern Lea County is characterized by low annual rainfall, low humidity, and
high average annual temperature (Nicholson and Clebsch, 1961). The climate is classified as
marginal between semiarid and arid. Precipitation near Jal averages about 9 inches per year and
is highly variable both areally and seasonally, although maximum values are usually recorded in
the summer months. The average monthly temperature ranges from a low of about 45°F to 81°F
with an average of about 62°F. Maximums commonly exceed 100°F in summer. In addition to
heat and dryness, the other characteristic weather feature in the area is wind. Windy conditions
occur throughout the year, but are most common and most intense in springtime. Gusts during
this season are commonly powerful enough to damage structures, move sand, and generate large
volumes of blowing dust.

3.0 Geology

The geology of the area has extensively described by Nicholson and Clebsch (1961) in their
report on "Geology and Ground-water Conditions in Southern Lea County." Others in the
profession have published numerous papers related to geological conditions important for the
exploration and development of the oil and natural gas resources of the region. Only the near-
surface geology relevant for this report is reviewed here

Southern Lea County includes parts of the Delaware and Permian Basins. Rocks of the Paleozoic
Era (Ordovician through Permian periods) are located at depth and contain oil and gas deposits
along with highly mineralized oil-field waters. Unconformably overlying these are Mesozoic Era
rocks of the Triassic period. The Triassic rocks are in turn unconformably overlain by rocks of
the Cenozoic Tertiary and Quaternary periods, which include the Ogallala Formation and recent
alluvium.

The Triassic rocks are composed of red and green claystones, red siltstones, shale and sandstones
(generally minor). The rocks yield small quantities of water from the sandstones, but the water
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has a high sulfate content. The upper surface of the Triassic rocks has been eroded producing
channels and depressions which have been filled by the younger Ogallala and alluvial sediments.
These structural features provide a variety of pathways for movement of fluids atop the Triassic
rocks.

The Cenozoic Ogallala and alluvial formations generally have much coarser sediments, although
fine grained silts and clays are found both in the Ogallala and in alluvial lake deposits. The
Ogallala formation ranges up to about 300 feet in thickness and is mainly a calcareous,
unconsolidated sand, but it also contains clay, silt, and gravel. Beds of mixed clay and gravel are
commonly found at the base of the formation. In most locations the Ogallala formation is capped
with a thick layer of dense caliche which ranges in thickness from a few feet to greater than 60
feet. At the surface, the caliche is well cemented and hard, but is softer and more porous at
increasing depth where it grades into the underlying sands.

The alluvium has been deposited in topographically low areas where the Ogallala has been
stripped away or where erosion channels have been scoured into the Triassic rocks or Ogallala
formation and later buried. The alluvium is generally less than 100 feet thick. At the surface it is
usually a calcareous silt, but in some locations a cover of reddish-brown dune sand is found.
Nicholson and Clebsch (1961) state that up to 80 percent of the area of southern Lea County has
a surface cover of the fine to medium sand with thickness ranging from a veneer of several
inches up to 30 feet.

At the Osborn ranch, the Ogallala formation outcrops to the north and west of the ranch
headquarters, while alluvial sediments with some surficial sand are present in the area of the
residences. Surface drainage is by means of a relatively undefined drainage system that trends
from the north and northwest to the south. Alluvial material is present at the surface in the
vicinity of the drainages. At the community of Jal and further to the south, all surface sediments
are alluvial in nature.

4.0 Groundwater

4.1 Reported Occuirence of Groundwater

Nicholson and Clebsch (1961) document relatively thin zones of water saturation in the alluvial
sediments immediately north of Jal in the vicinity of the Osborn ranch. Thickness of saturated
sediments was estimated at about 20 feet. Water in a well just east of the ranch was reported at a
depth of about 63 feet during pumping in 1953; no depth of well was given. No other wells in
the vicinity of the ranch were reported in the 1961 report. However, several wells in Jal which
were completed in Triassic rocks have a reported saturated thickness of 200 to 300 feet.

4.2 Current Groundwater Investigation

A detailed groundwater investigation was conducted in the vicinity of the Osborn ranch
beginning on February 22, 2000. Previously, water levels at several wells in the vicinity of the
ranch residences and at the Bristol-installed monitor well had been measured in December 1999,
but a detailed groundwater map had not been produced due to the small number of measured
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water levels, a lack of surveyed casing elevations, and due to the pumping drawdown in the main
ranch house well. Although groundwater movement was anticipated generally to be from
northwest to southeast, the lack of accurate measurements prevented knowledgeable assumptions
as to the possible source(s) of the increasing chloride and total dissolved solids concentrations in
the ranch wells.

A trip to the ranch was made on February 22 and locations of wells possibly suitable for
measuring water level elevations and/or groundwater sampling were noted. The Jal Country
Club was visited and Mr. Harrell Butler from the City of Jal showed the locations of wells used
for production of water for sale and the locations of other wells on the property. As a result of
that trip, John W. West Surveying Company of Hobbs was contacted to survey the wells and to
generate a map showing well locations and casing elevations. On February 29, 2000, SESI staff
technicians measured water level elevations and total depth in all the wells identified as suitable
for study. The City of Jal shut down it's pumping wells for a minimum of twelve hours to allow
recovery of water levels prior to measurement of static water levels. Water quality sampling was
performed as described in Section 5.2.

4.3 Groundwater Occurrence and Movement

Information collected during the late February investigation was organized and tabulated for the
purpose of drawing groundwater elevation maps. Table 1 lists the wells used in the study while
Table 2 provides a summary of water level elevations and total depth. Water levels measured
both in December 1999 and February 2000 are included in the table.

Water level elevations range from a high of 3,078.47 feet above MSL at well #6 (the north water
well in Section 7), to 3,047.32 feet at well #8 (Jal Country Club Monitor Well 3) which is an
elevation difference of 31 feet over a distance of about one mile. The average saturated thickness
of the sediments ranges from 20 to 40 feet (assuming that the water supply wells completely
penetrate to the bottom of the saturated zone). However, one unused country club well (#10)
measured less than one foot of water in the casing; the probe may have encountered an
obstruction before reaching total depth. Another well (#13) at the country club and used for
pumping water for sale had a saturated thickness of 81.4 feet. The completion details of this well
are unknown, but it may have been drilled partially into the Triassic rocks beneath the Ogallala or
alluvial surface sediments unless a buried channel or depression was encountered. The two
oilfield-related monitor wells installed in the past few years (#4, #7) have between 11 and 13 feet
of saturated thickness.

The water level elevation data for both December 1999 and February 2000 was plotted on two
maps and water level elevation contours drawn (Figures 2 and 3). Figure 2 shows groundwater
on December 15, 1999, moving from the vicinity of Bristol line leak and Monitor Well 4 directly
toward the Osborn pumping well (at that time the Main House Well, #2). Therefore, any
contaminants present in the groundwater will also migrate toward well #2. The groundwater
gradient (outside the area of the pumping cone of depression) is 1 foot per 325 feet, or 0.003 feet
per foot. No monitor wells are located to the north or east of the spill site, so no further
delineation of groundwater movement is currently possible at this location.

Osborn Hydrogeology report 5 3/20/2000



Table 1. List of Water and Monitor Wells in the Vicinity of the Osborn Ranch, Jal, Lea
. County, New Mexico
_ State Engineer Comment
Well Name Map ID Information
Front House Windmill #1 NE, SE, NE, NE Owner's well #4
Sec. 18, T25S, R37E
Front House Well #5 NE, SE, NE, NE Owner's well #5
Sec. 18, T25S, R37E
Main House Well #2 SE, SW, NE, NE Owner's well #1 (also, Jal CC
Sec. 18, T25S, R37E Monitor well 1 1)
Back House Windmill #3 SE, SW, NE, NE Owner's well #2
Sec. 18, T25S, R37E
West Water Well #14 SW, SW, NE, NE Owner's well #3
Sec. 18, T25S, R37E
Bristle Resources Well #4 -- Monitor well
North (Section 7) Water Well #6 NW, NE, SW, SW Unused, owner's well #6
’ Sec. 7, T25S, R37E
SW (TX-NM pipeline) Well #7 -- Monitor well
Jal Country Club MW-3 #8 * Production & monitor well
Jal Country Club MW-4 #9 * Production & monitor well
Jal Country Club NE MW #10 * Unused well
Jal Country Club NW MW #11 * Unused well
Jal Country Club Windmill #12 * Monitor well #18, plugged
Jal Country Club MW-2 #13 * Production & monitor well
Jal Country Club Center MW #15 * Unused well
Section 13 Water Well -- SW, SE, SE, SW Unused, owner's well #7
Sec. 13, T25S, R36E

Safety & Environmental Solutions, Inc.

Osborn Ranch Hydrogeology

Notes:

* These and several other wells located at the Jal Country Club are registered with the State
Engineer Office (SEO) as permit CP-473. All wells are located in the SE1/4 of Section 18, T25S,
R37E. For this report, no attempt was made to correlate Jal CC wells listed here with those on
file with the SEO.

Osborn Hydrogeology report 6 3/20/2000
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Table 2. Water Level Elevations and Total Depth of Wells in the Vicinity of the Osborn Ranch,
Jal, Lea County, New Mexico

Water Measured
Casing Depth to Level Total
ID and Name Elevation Date Water Elevation Depth
(feet) (feet) (feet) (feet)
#1, Front House Windmill 3,095.92 12-15-99 43.58 3,052.34 65.19 (?7)
02-29-00 52.05 3,043.87 69.01
#2, Main House Well 3,095.32 12-15-99 45.66 3,049.66 --
02-29-00 42.33 3,052.99 86.45
#3, Back House Windmill 3,101.64 12-15-99 49 .44 3,052.20 74.80
02-29-00 48.50 3,053.14 75.60
g #4, Bristol Monitor Well 3,105.99 12-15-99 51.14 3,054.85 --
02-29-00 51.03 3,054.96 62.37
#5, Front House Well 3,096.47 12-15-99 43.96 3,052.51 --
02-29-00 4492 3,051.55 66.16
#6, North (Sec. 7) Water Well 3,133.90 02-29-00 55.43 3,078.47 78.74
#7, SW (TX-NM) Mon. Well 3,126.02 02-29-00 64.08 3,061.94 77.36
#8, Jal CC Monitor Well 3 3,091.47 02-29-00 44.15 3,047.32 78.22
#9, Jal CC Monitor Well 4 3,094.64 02-29-00 42.19 3,052.45 80.19
03-02-00 45.58 3,049.06 --
#10, Jal CC NE Monitor Well 3,092.74 02-29-00 43,13 3,049.61 43.76 (7))
#11, Jal CC NW Monitor Well 3,103.56 02-29-00 52.18 3,051.38 98.91
¥ #12, Jal CC Windmill (MW-18) 3,103.56 02-29-00 Plugged -- --
i #13, Jal CC Monitor Well 2 3,082.29 02-29-00 33.68 3,048.61 115.05
> #14, West Water Well 3,101.38 12-15-99 48.98 3,052.40 --
02-29-00 48.34 3,053.04 61.37
#15, Jal CC Center Monitor 3,093.91 02-29-00 40.79 3,053.12 69.99
Well 03-02-00 40.84 3,053.07 --
Osborn Hydrogeology report 7 3/20/2000
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Figure 3. Groundwater Elevations, February 29, 2000, Osborn Ranch, Jal, Lea County, New

Mexico
;
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Figure 3 provides an overview of groundwater movement in the vicinity of the ranch and the Jal
Country Club on February 29, 2000. Groundwater movement is generally from northwest to
southeast. The gradient is about twice as steep in the northwest (0.007 ft/ft) and flattens in the
vicinity of the ranch and country club (0.003 ft/ft). No evidence is seen of a pumping cone of
depression at the country club, although the wells have been shut in only for about 12 hours.
Also, no evidence of groundwater movement from the vicinity of the country club wells toward
the Osborn Ranch was seen.

The Osborn's are currently pumping well #1 due to the increased levels of chloride and TDS in
well #2. The direction of movement from the vicinity of the Bristol line leak is generally towards
well #1, although the movement is not as direct as was movement in December to well #2.
However, a plume of contaminated water located between wells #4 and #2 will now move

toward well #1 as result of the cessation of pumping of well #2 and commencement of pumping
of well #1.

5.0 Water Quality

5.1 Reported Water Quality

The quality of groundwater in southern Lea County is quite variable due of a number of natural
and man-caused factors. In areas where oilfield produced water has not impacted groundwater,
water from the Ogallala and from alluvium produced from weathering of the Ogallala is
moderately high in calcium plus magnesium, low in sodium plus potassium, moderately low in
sulfate and chloride, and moderately high in TDS (Nicholson and Clebsch, 1961). Groundwater
from Triassic rocks shows a wide range in calcium and magnesium concentrations, is high in
sodium and moderately high in sulfate, and moderately low in chloride. However, in the Triassic
rocks both sulfate and chloride can show a wide range in concentration, and TDS is typically
somewhat higher than in Ogallala waters.

Where natural groundwater has been impacted by discharges of saline produced water from
oilfield operations, increases of sodium, chloride and TDS can be expected with lessor increases
in calcium, magnesium and sulfate. A significant increase in inorganic constituents from
produced water can make the water non potable for domestic use, including gardening.
Nicholson and Clebsch (1961) discuss instances of brine contamination of potable water, and
present some criteria for identification of impacted water. However, their proposed identification
methods, utilizing ratios of chloride and sulfate may be overly conservative in that virtually all of
the waters tested for this report would have failed. This would suggest that brine has
contaminated all the wells in the vicinity of the ranch which is not believed to be the case. A
more accepted procedure is the use of the Piper Trilinear Diagram which displays the inorganic
components graphically so that water analyses can be examined visually for evidence of mixing
of natural water with oilfield produced water. The use of this method to evaluate water quality
will be discussed in more detail in Section 5.3.

In addition to the inorganic constituents, organic contaminants such as benzene, toluene,

ethylbenzene and xylenes (BTEX) are present in oilfield produced water. Improper disposal of
waters containing these contaminants can make an otherwise potable water unacceptable due to

Osborn Hydrogeology report 10 3/20/2000
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taste, odor, or elevated health risk from toxic or cancer-causing chemicals. The EPA and the
state of New Mexico have developed drinking water and groundwater standards for the

- occurrence of these contaminants in water supplies.

During the time that the Jal Country Club has been applying treated city wastewater effluent at
the golf course, the NMED has required monitoring of chlorides, nitrates and TDS at several
locations, including the Osborn Main House well (#2). A review of information collected shows
recently elevated values of chloride and TDS at the Osborn well #2 (Table 3). The. Chloride and
TDS data show an increase since 1996 with the increase accelerating during 1998 and 1999
(Figure 4).

Table 3. Chloride and Total Dissolved Solids (TDS) Measured at Osborn Main House Well,
Osborn Ranch, Jal, Lea County, New Mexico

Date Chloride (mg/L) TDS (mg/L)
05/23/96 172 992
11/21/96 176 714
05/27/97 182 938
11/05/97 241 1,250

- 05/11/98 218 1,100
11/30/98 292 1,280
05/17/99 319 1,580
11/22/99 419 1,570
12/15/99 432 1,782

5.2 Current Water Quality Investigation

SESI began collection of water quality data from wells in the vicinity of the Osborn Ranch on
December 15, 1999. Previously, Cornerstone Environmental Resources had collected a limited
amount of data in July 1999 for inclusion in the groundwater sampling portion of their Phase Il
environmental assessment report. Although key constituents were sampled, a complete set of
major chemical cations and anions in water must be analyzed so that a mixing study can be
performed using the Piper diagrams.

Additional water wells were sampled beginning on February 22 and continuing through March
14, 2000. For wells which were not regularly pumped or sampled, at least three casing volumes
of water were removed prior to sampling. Following standard sampling protocol, water electrical
conductivity and pH were monitored during pumping until stable. Samples were also obtained of
the wastewater eftluent applied at the Jal County Club, of water sold by the Jal County Club for

Osborn Hydrogeology report i1 3/20/2000
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oilfield use, and of produced water slated for injection well disposal and similar to that which
leaked from the surface flow lines. Samples collected were placed on ice and transported to one
of two analytical laboratories for analysis. A chain-of-custody form was used to list samples and
to have the laboratory acknowledge receipt of the samples.

5.3 Results of the Water Quality Investigation

The results of the current water quality investigation are presented in Table 4. The table shows
obvious elevated levels of inorganic constituents at several locations. These locations include
water from the Osborn's Main House well (#2), the West Water well (#14), the Bristol monitor
well (#4), the north (Section 7) monitor well (#6), the Jal Country Club monitor wells 3 and 4
(#8 and #9), and the Jal Country Club water tanks. A sample of produced water (taken from the
injection pump located near the Bristol monitor well) was obtained from Mr. Clay Osborn.

In addition to analysis of inorganic constituents, samples were tested for BTEX hydrocarbons.
Those tested include the five water and windmills in the vicinity of the ranch residences (well ID
#1, 2, 3, 5, and 14), the North Water well (#6), the SW (TX-NM) monitor well (#7) and the Jal
Country Club water sale tanks. All samples tested less than 0.002 mg/L for benzene, toluene and
ethylbenzene. All samples tested less than 0.006 mg/L for xylene. These values are at the
method detection level for these constituents.

Although a simple comparison of the inorganic analytical results might appear sufficient to
determine if the produced water is the source of elevated chloride and other constituents in the
monitor wells, a more scientific method is necessary because of the various combinations of
constituents that are possible. For example, a water sample might be high in chloride implying
brine contamination from produced water. However, instead of sodium the cation might be
calcium which is not characteristic of produced water, but could be from other oilfield chemicals.

The Piper Trilinear Diagram requires an analysis of major cations and anions for use in the
diagram. The diagram utilizes two equilateral triangles in the left and right corners with a
diamond-shaped field in between the triangles (Figure 5). One of the triangles contains cation
concentrations (in milliequivalents per liter) and the other anion concentrations. Cation
concentrations are proportionally represented by calcium, magnesium, sodium plus potassium
while anion concentrations are represented by chloride, sulfate, and carbonate plus bicarbonate.
Once plotted in their respective triangles, the points are extended into the central diamond-
shaped field where they provide general information on the makeup of the water.

The most important feature of the Piper Diagram is the ability to graphically view the water
composition and make conclusions regarding the source(s) of the water sample. The method is
especially good at determining whether a water sample is a mixture of two independent waters,
or whether it is from a third source. For a water sample to be a mixture of two other sources, it
must plot along or close to a straight line in each of the three fields, unless a chemical or ion
exchange reaction is occurring.
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Piper Diagram
Osborn Ranch, February 2000

1 Front House WM

5 Front House Well
2 Main House

73 Back House WM
14 West Water well

4 Bristol MW

& North (Sec. 7) MW
7 SW(TX-NM) MW
& Produced H20

Ca 80

60 40 20 Na+K HCO3+C(O3 20 40 60 80 Cl

Calcium (Ca)
CATIONS %meq/l

Chloride (CI)
ANIONS

Figure 5. Piper Tnlinear Diagram, February 2000, Osborn Ranch, Jal, New Mexico
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Figure 5 shows the relationship of the several well water samples taken in the vicinity of the
Osborn Ranch house plus samples from other monitor wells on the property and from produced
water prior to downhole injection. In this instance the anion composition of the Main House
water well (#2) falls between that of produced water and water from the Front House well (#5).
Water from the Bristol monitor well (#4) is even closer to the anionic composition of produced
water. Waters from the front and back windmills (#1 and #3) show a lessor impact from
produced water chlorides and they retain much of their carbonate-bicarbonate composition.

In the cation triangle, sodium-calcium ion exchange reactions complicate interpretation, but the
sodium plus potassium percentage in well #2 is higher than that in #5. Well #4 shows a lower
percentage of sodium plus potassium in the water which may be the result of the sodium from the
produced water replacing calcium and magnesium in the sediments and releasing these two
constituents to the groundwater. The windmill waters (#1, #3) have a moderate amount of
calcium and a lessor amount of magnesium than the other samples

In the diamond center, water from the Main House well (#2) is located between the produced
water and water from the Front House well (#5). Water from the two windmills (#1, #3) retains
its calcium carbonate-bicarbonate composition while the Bristol water shows the result of high
chlorides and the exchange of sodium in the produced water for calcium and magnesium present
in the sediments.

Water in the North (Section 7) well (#6) and in the Southwest (TX-NM) well (#7) are unrelated.
Although both wells are located on the western edge of the study area, #6 has been severely
impacted by chlorides from produced water while #7 has been impacted very little if at all. For
many years oilfield tank batteries have been located upgradient from the North well (#6).
Although located near oilfield production and installed to detect and monitor groundwater
impacts from a hydrocarbon release, the Southwest well (#7) contains less than 30 percent
chlorides (vs. 70 percent for #6), and greater than 50 percent calcium (versus 40 percent for #6)

The conclusions to be drawn from the examination of the Piper Diagram are 1) that the water in
the Main House Well (#2) is a mixture of native groundwater and oilfield produced water, and 2)
that elevated levels of chloride in the Bristol monitor well is due to mixing of native groundwater
with produced water although some sodium in the water in the vicinity of the well has been
exchanged on the calcareous sediments for calcium which is dissolved in the water.

6.0 Discussion

In their discussion of brine contamination of shallow groundwater in southern Lea County,
Nicholson and Clebsch (1961, p.104) point out that under some circumstances a mixture of brine
and fresh water can be pumped by water wells. Although the brine might move very near a
producing well, it still may not be pumped by the well for several reasons. The well may not
extend to the base of the aquifer or low permeability beds may retard water movement into the
well. The pumping schedule and rate of pumping may not be sufficient to draw the produced
water into the well except after prolonged and heavy pumping; contamination might appear less
intense in samples collected during short pumping cycles. Also, samples taken only

Osbom Hydrogeology report 1 7 3/20/2000
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intermittently from monitor wells receiving little pumping can mask effects of contamination
which might appear with heavier and more frequent use.

Several of these points have applicability at the Osborn ranch. First, it appears that the Main
House well (#2) supplied most of the water in the area of the ranch houses prior to the time that
chloride and dissolved solids concentrations accelerated upward in 1996. Lessor pumping of that
well in the future may well reduce the amount of brine captured by the cone of depression. Wells
pumped to a lessor extent, especially the two windmills, show lower concentration impacts of the
produced water. Secondly, the two monitor wells having shallow completions (Bristol #4 with
11 feet of saturation and the Southwest (TX-NM) #7 with 13 feet of saturation) show markedly
different concentrations of constituents. The Bristol well especially shows impacts of produced
water even though it is not completed in a deep zone and has not been heavily pumped. This
could indicate that contamination has migrated from the surface to the upper portion of the
aquifer versus contamination flowing at the base of the aquifer in channels and along the top of
Triassic redbed surface.

7.0 Conclusions

1. As a result of the study, groundwater movement in the vicinity of the Osborn Ranch is from
the north and northwest to the south and southeast. Movement was in a more southerly
direction in December 1999 than in February 2000, with the slight change in direction likely
due a change in pumping locations from the Main House well to the Front House windmill.

o

The groundwater movement is from the general location of oil and gas production operations
on the ranch. Mapping of groundwater contours in December 1999 indicate groundwater
movemernt from the vicinity of a surface leak of oil and gas produced water (i.e. wastewater);
a monitor well (#4) placed intermediate between the leak and the pumping wells at the ranch
shows chloride contamination consistent with a release of produced water. Use of the Piper
Trilinear Diagram shows the water in the Main House well to be a mixture ot the produced
water and native water.

Based on data from the shallow monitor well (Bristol, #4) discussed in Section 6.0, above, it
is very likely that contamination of the shallow subsurface water zone resulted from one or
more leaks in the produced water lines. Since other oil and gas-related sources are in the area
(e.g. an injection well, production wells, tanks and tank batteries) and may have potentially
contributed to the groundwater contamination, the degree of contribution from the line leak
can not be ascertained without additional investigation.

LI

4. Due to the south and southeasterly direction of groundwater movement and the
contamination of groundwater by oilfield operations (either past or present) as determined by
analysis of the groundwater, there is a likelihood that the water wells in the vicinity of the
ranch residences will continue to show increased salt concentrations resulting in a decrease in
quality of the potable water available to the ranch owners and residents.
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APPENDIX
. COPIES OF WATER ANALYSES
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6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424 80037801296 8067341296 FAX 80607941298
4725 Ripley Avenue, Suite A El Paso, Texas 79922 88858893443 915e585e3443  FAX 91505854944
E-Mail: lab@traceanalysis.com

Analytical and Quality Control Report

Bob Allen .

Safety & Environmental Solutions Inc. Report Date: 3/9/00
P. 0. Box 1613

Hobbs, NM 88240

Project Number: N/A

Project Name: Osburn Ranch Order ID Number: A00030309
Project Location: Jal, NM :

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to TraceAnalysis, Inc.
for analysis: .

Date Time Date
Sample Number Sample Description Matrix Taken Taken Received
141693 " Produced Water Water 3/3/00 7:00 3/3/00
141694 "~ Monitor Well #4 Water 3/3/00 7:00 3/3/00
141695 West Water Well #14 Water 3/3/00 7:00 3/3/00
141696 Main House Well #2 Water 3/3/00 7:00 3/3/00

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch basis.
All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 7 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.

Dr. Blair Leftwich, Director
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Order ID Number: A00030309

Report Date:  3/9/00 Page Number: 2 of 7
N/A Osburn Ranch Jal, NM
Analytical Results Report
Sample Number: 141693
Description: Produced Water
Analytical Date Date Prep QC
Param Result Dilution Method  Prepared Analyzed Analyst Batch#  Batch# RDL
Alkalinity (mg/L as CaCo3)
Hydroxide Alkalinity <1.0 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Carbonate Alkalinity <1.0 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Bicarbonate Alkalinity 827 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Total Alkalinity 827 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Dissolved Metals (mg/L)
Dissolved Calcium 1125 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QCO01328 0.5
Dissolved Magnesium 3127 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QCO01328 0.5
Dissolved Potassium 557 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QCO01328 0.5
Dissolved Sodium 11490 1 E 200.7 3/7/00 3/7/00 RR PBOl16t QCO01328 0.5
Ton Chromatography (IC) (mg/L)
CL * 30,000 1 E 300.0 3/2/00 3/4/00 JS PB01066 QCO01291 0.5
Nitrate-N <1.0 1 E 300.0 3/2/00 3/4/00 JS PB01066 QC01291 0.2
Sulfate * 4500 1 E 300.0 3/2/00 3/4/00 IS PB0O1066 QC01291 0.5
* CL - Chloride was re-ran on IC030600.sch (PB01099; QC01326). ICV %IA = 93; CCV %IA = 92; Matrix spikes RPD = 1; Matrix spikes
%EA = 83.
* Sulfate - Sulfate was re-ran on IC030600.sch (PB01099; QC01326). ICV %IA = 96; CCV %IA = 98; Matrix spikes RPD = 2; Matrix spikes
%EA =98.
Sample Number: 141694
Description: Monitor Well #4
Analytical Date Date Prep QC
Param Result Dilution Method  Prepared Analyzed Analyst Batch#  Batch# RDL
Alkalinity (mg/L as CaCo3)
Hydroxide Alkalinity <1.0 -1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Carbonate Alkalinity <1.0 1 E 310.1 3/6/00 3/6/00 IS PB01089 QCO01314 1
Bicarbpnate Alkalinity 130 1 E 310.1 3/6/00 3/6/00 N PB01089 QCO01314 |
Total Alkalinity 130 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Dissolved Metals (mg/L)
Dissolved Calcium 164 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QCO01328 0.5
Dissolved Magnesium 58 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QCO01328 0.5
Dissolved Potassium 6.7 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QCO01328 0.5
Dissolved Sodium 125 1 E 200.7 3/7/00 3/7/00 RR PB0O1161 QCO01328 0.5
fon Chromatography (IC) (mg/L)
CL 410 1 E 300.0 3/2/00 3/4/00 I PB0O1066 QCO01291 0.5
Fluoride 2.1 1 E 300.0 3/2/00 3/4/00 JS PB01066 QC01291 0.2
Nitrate-N 3.1 1 E 300.0 3/2/00 3/4/00 JS PB01066 QCO01291 0.2
Sulfate 150 1 E 300.0 3/2/00 3/4/00 IS PB01066 QCO01291 0.5
Sample Number: 141695
Description: West Water Well #14
Analytical Date Date Prep QC
Param Result Dilution Method  Prepared Analyzed Analyst Batch # Batch # RDL
Alkalinity (mg/L as CaCo3)
Hydroxide Alkalinity <1.0 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 ]
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Report Date:  3/9/00 Order ID Numbeér: A00030309 Page Number: 3 of 7
N/A Osburn Ranch Jal, NM
Carbonate Alkalinity <1.0 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Bicarbonate Alkalinity 142 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 I
Total Alkalinity 142 1 E310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Dissolved Metals (mg/L)
Dissolved Calcium 150 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QC01328 - 0.5 -
Dissolved Magnesium 44 1 E 200.7 3/7/00 3/7/00 RR PB0O1161 QC01328 0.5
Dissolved Potassium 34 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QC01328 0.5
Dissolved Sodium 154 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QC01328 0.5
Ton Chromatography (IC) (mg/L)
CL 270 1 E 300.0 3/2/00 3/4/00 JS PB01066 QC01291 0.5
Fluoride 22 1 E 300.0 3/2/00 3/4/00 IS PB01066 QC01291 0.2
Nitrate-N 6.7 1 E 300.0 3/2/00 3/4/00 IS PB01066 QC01291 02
Sulfate 460 1 E 300.0 3/2/00 3/4/00 JS PB01066 QC01291 0.5
Sample Number: 141696
Description: Main House Well #2
Analytical Date Date Prep QC
Param Result Dilution Method  Prepared Analyzed Analyst Batch#  Batch # RDL
Alkalinity (mg/L as CaCo3)
Hydroxide Alkalinity <1.0 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Carbonate Alkalinity <1.0 1 E 310.1 3/6/00 3/6/00 IS PB01089 QCO01314 1
Bicarbonate Alkalinity 165 1 E310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Total Alkalinity 165 1 E 310.1 3/6/00 3/6/00 JS PB01089 QCO01314 1
Dissolved Metals (mg/L)
Dissolved Calcium 225 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QC01328 0.5
Dissolved Magnesium 67 1 E 200.7 3/7/00 3/7/00 RR PBOI161 QCO1328 0.5
Dissolved Potassium 3.4 1 E 200.7 3/7/00 3/7/00 RR PB01161 QC01328 0.5
Dissolved Sodium 98 1 E 200.7 3/7/00 3/7/00 RR PBO1161 QCO01328 0.5
Ion Chromatography (IC) (mg/L)
CL 420 1 E 300.0 3/2/00 3/4/00 IS PB01066 QCO01291 0.5
Fluoride 2.3 1 E 300.0 3/2/00 3/4/00 JS PB01066 QC01291 0.2
Nitrate-N 9.3 1 E 300.0 3/2/00 3/4/00 JS PB01066 QC01291 0.2
Sulfate 320 1 E 300.0 3/2/060 3/4/00 JS PB0O1066 QCO01291 0.5
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Order ID Number: A00030309

Page Number: 4 of 7

N/A Osburn Ranch Jal, NM
Quality Control Report

Method Blanks

Blank Reporting Date Prep QC
Param Flag Result Limit Analyzed Batch # Batch #
Hydroxide Alkalinity (mg/L as CaCo3) <1.0 1 3/6/00 PB01089 QCo01314
Carbonate Alkalinity (mg/L as CaCo3) <1.0 1 3/6/00 PB(01089 QCo01314
Bicarbonate Alkalinity (mg/L as CaCo3) <2.0 1 3/6/00 PB01089 QCo01314
Total Alkalinity (mg/L as CaCo3) <2.0 1 3/6/06 PB01089 QCo01314

Blank Reporting Date Prep QC
Param Flag Result Limit Analyzed Batch # Batch #
Dissolved Calcium (mg/L) <5 0.5 3/7/00 PBO1161 QC01328
Dissolved Magnesium (mg/L) <5 0.5 3/7/00 PBO1161 QC01328
Dissolved Potassium (mg/L) <5 0.5 3/7/00 'PB01161 QC01528
Dissolved Sodium (mg/L) <5 0.5 3/7/00 PB01161 QC01328

Blank Reporting Date Prep QC
Param Flag Result Limit Analyzed Batch # Batch #
CL (mg/L) <0.5 0.5 3/4/00 PB01066 QC01291
Fluoride (mg/L) <0.2 0.2 3/4/00 PB01066 QC01291
Nitrate-N  (mg/L) <0.2 0.2 3/4/00 PB01066 QC01291
Sulfate (mg/L) <0.5 0.5 3/4/00 PB01066 QCo01291
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Quality Control Report
Matrix Spike and Matrix Duplicate Spike

Spike = Matrix

Sample Amount Spike % % Rec. RPD QC
Standard  Param Result Dil. Added Result Rec. RPD Limit Limit Batch #
MS CL (mg/L) 420 1 125 526.03 85 80-120 0-20 QCO01291
MS Fluoride (mg/L) 2.3 1 25 28.39 104 80-120 0-20 QC01291
MS Nitrate-N  (mg/L) 9.3 1 50 56.82 95 80-120 0-20 QCO01291
MS Sulfate (mg/L) 320 1 125 43635 93 80-120 0-20 QCO01291
MSD CL (mg/L) 420 1 125 53263 90 6 80-120 0-20 QCO01291
MSD Fluoride (mg/L) 23 1 25 2785 102 2 80-120 0-20 QC01291
MSD Nitrate-N (mg/L) 9.3 1 50 56.00 93 2 80-120 0-20 QCO01291
MSD Sulfate (mg/L) 320 1 125 44058 96 4 80-120 0-20 QC01291
Spike  Matrix
Sample Amount Spike % % Rec. RPD QC
Standard Param Result Dil. Added Result Rec. RPD Limit Limit Batch#
MS Dissolved Calcium (mg/L) 1125 1 1000 2196 107 75-125 0-20 QCO01328
MS Dissolved Magnesium (mg/L) 3127 1 1000 4112 99 75-125 0-20 QCO01328
MS Dissolved Potassium (mg/L) 557 1 1000 1721 116 75-125 0-20 QCO01328
MS Dissolved Sodium (mg/L) 11490 1 1000 12410 92 75-125 0-20 QCO01328
MSD Dissolved Calcium (mg/L) 1125 1 1000 2165 104 3 75-125 0-20 QCO01328
MSD Dissolved Magnesium (mg/L) 3127 1 1000 4037 91 8 75-125 0-20 QCO01328
MSD Dissolved Potassium (mg/L) 557 1 1000 1747 119 2 75-125 0-20 QCO01328
MSD Dissolved Sodium (mg/L) 11490 1 1000 12620 113 20 75-125 0-20 QCO01328
Quality Control Report
E Duplicates
Duplicate Sample RPD QC
Standard  Param Flag  Result Result Dilution RPD Limit  Batch #
Duplicate Hydroxide Alkalinity (mg/L as CaCo <1.0 <1.0 1 0 0-20 QCO01314
Duplicate Carbonate Alkalinity (mg/L as CaCo <1.0 <1.0 1 0 0-20 QCO01314
Duplicate Bicarbonate Alkalinity (mg/L as CaC 47 49 1 4 0-20 QCO01314
Duplicate Total Alkalinity (mg/L as CaCo3) 47 49 1 4 0-20 QCO01314




Report Date:  3/9/00 Order ID Number: A00030309 Page Number: 6 of 7
N/A Osburn Ranch Jal, NM

Quality Control Report
Lab Control Spikes and Duplicate Spike

Spike  Matrix

Blank Amount Spike % % Rec. RPD QC
Param Result Dil. Added Result Rec. RPD Limit Limit  Batch #
LCS  Dissolved Calcium (mg/L) <5 1 1000 980 98 75-125 0-20 QCO01328
LCS  Dissolved Magnesium (mg/L) <5 1 1000 999 100 75-125 0-20 QCO01328
LCS  Dissolved Potassium (mg/L) <.5 1 1000 999 100 75-125 0-20 QCO01328
LCS Dissolved Sodium (mg/L) <.5 1 1000 - 976 98 75-125 0-20 QCO01328
LCSD Dissolved Calcium (mg/L) <5 1 1000 984 98 0 75-125 0-20 QC01328
LCSD Dissolved Magnesium (mg/L) <5 1 1000 944 94 6 75-125 0-20 QCO01328
LCSD Dissolved Potassium (mg/L) <5 1 1000 1003 100 0 75-125 0-20 QCO01328
LCSD Dissolved Sodium (mg/L) <5 1 10C0 983 98 1 75-125 0-20 QCO01328




Report Date:  3/9/00 Order ID Number: A00030309 Page Number: 7 of 7
N/A Osburn Ranch Jal, NM

Quality Control Report
Continuing Calibration Verification Standard

CCVs CCVs CCVs Percent
TRUE  Found Percent  Recovery  Date QC Batch

Standard Param Flag Conc. Conc.  Recovery Limits Analyzed #

ICV Hydroxide Alkalinity (mg/L as CaCo3) 0 <1.0 -0 80-120 3/6/00  QCO01314
ICV Carbonate Alkalinity (mg/L as CaCo3) 0 208 0 80-120 3/6/00  QCO1314
ICV Bicarbonate Alkalinity (mg/L as CaCo3) 0 20 0 80 - 120 3/6/00  QCO01314
ICvV Total Alkalinity (mg/L as CaCo3) 236 228 97 80-120 3/6/00  QCO01314
CCV 1 Hydroxide Alkalinity (mg/L as CaCo3) 0 <1.0 0 80 -120 3/6/00  QCO01314
CCV1 Carbonate Alkalinity (mg/L as CaCo3) 0 214 0 80-120 3/6/00  QCO01314
CCV1 Bicarbonate Alkalinity (mg/L as CaCo3) 0 15 0 80-120 3/6/00 QCo01314
CCV 1 Total Alkalinity (mg/L as CaCo3) 236 229 97 80 - 120 3/6/00  QCO01314

CCVs CCVs CCVs Percent
TRUE  Found  Percent  Recovery  Date QC Batch

Standard  Param Flag Conc. Conc.  Recovery Limits ~ Analyzed #

ICV Dissolved Calcium (mg/L) 20 20.9 105 75-125 3/7/00 QC01328
ICV Dissolved Magnesium (mg/L) 20 20.2 101 75-125 3/7/00 QCO01328
ICV Dissolved Potassium (mg/L) 20 21.1 106 75-125 3/7/00  QCO01328
ICV Dissolved Sodium (mg/L) 20 20.6 103 75-125 3/7/00  QCO01328
CCV 1 Dissolved Calcium (mg/L) 1 21 2100 75-125 3/7/60  QCO01328
CCV 1 Dissolved Magnesium (mg/L) 20 20.4 102 75-125 3/7/00 QCO01328
CCV 1 Dissolved Potassium (mg/L) 20 20.5 102 75-125 3/7/00  QC01328
CCV1 Dissolved Sodium (mg/L) 20 20.3 102 75-125 3/7/00 QC01328

CCVs CCVs CCVs Percent
TRUE  Found  Percent  Recovery ~ Date  QCBatch

Standard  Param Flag  Conc. Conc.  Recovery Limits  Analyzed #
ICV CL (mg/L) 12.5 11.46 92 80-120 3/4/00 QC01291
ICV Fluoride (mg/L) 2.5 2.53 101 80 -120 3/4/00 QC01291
ICV Nitrate-N (mg/L) 5 4.63 93 80-120 3/4/00 QC01291
ICV Sulfate (mg/L) 12.5 12.26 98 80 -120 3/4/00 QCO01291
CcCcv 1 CL (mg/L) 12.5 11.40 91 80 -120 3/4/00 QC01291
CCV1 Fluoride (mg/L) 2.5 2.53 101 80 - 120 3/4/00 QC01291
E CCV1 Nitrate-N  (mg/L) 5 4.61 92 80-120 3/4/00 QCO01291
CCV 1 Sulfate” (mg/L) 12.5 11.88 95 80 -120 3/4/00 QC01291
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WMMMMMLMURACBANALYSIS, INCJ\MMMMMMMUU\

6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424  800#378#1296 806¢734#1296 FAX 8067941298
4725 Ripley Avenue, Suite A El Paso, Texas 79922 8885883443 9155853443  FAX 915e5854944
E-Mail: lab@traceanalysis.com

Analytical and Quality Control Report

Bob Allen

Safety & Environmental Solutions Inc. Report Date: 3/15/00
P. O. Box 1613

Hobbs, NM 88240

Project Number: N/A
Project Name: Osburn Ranch Order ID Number: A00030309

Project Location: Jal, NM

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to TraceAnalysis, Inc.
for analysis:

Date Time Date
Sample Number Sample Description Matrix Taken Taken Received
141693 Produced Water Water 3300 7:00 3/3/00
141694 Monitor Well #4 Water 3/3/00 7:00 3/3/00
141695 West Water Well #14 Water 3/3/00 7:00 3/3/00
141696 Main House Well #2 Water 3/3/00 7:00 3/3/00

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch basis.
All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 3 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.

< e
Dr/Blair Leftvxﬁh, Director
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Report Date:  3/15/00 Order ID Number: A00030309 Page Number: 2 of 3
N/A Osburn Ranch Jal, NM
Analytical Results Report

Sample Number: 141693
Description: Produced Water
Analytical Date Date Prep QC
Param Result Dilution Method  Prepared Analyzed Analyst Batch#  Batch# RDL
Conductivity (uUMHOS/cm)
Specific Conductance 80000 1 SM2510B  3/13/00  3/13/00 MD  PBO0I1215 QC01464
TDS (mg/L)
Total Dissolved Solids 59000 1 E 160.1 3/14/00  3/15/00 MD PB01259 QCO01519 10
Sample Number: 141694
Description: Monitor Well #4
Analytical Date Date Prep QC
Param Result Dilution Method  Prepared Analyzed Analyst Batch#  Batch# RDL
Conductivity (uMHOS/cm)
Specific Conductance 1700 1 SM2510B  3/13/060  3/13/00 MD  PB01215 QCO01464
TDS (mg/L)
Total Dissolved Solids 1200 1 E 160.1 3/14/00  3/15/00 MD PB01259 QCO01519 10
Sample Number: 141695
Description: West Water Well #14
Analytical Date Date Prep QC
Param Result Dilution Method  Prepared Analyzed Analyst Batch#  Batch # RDL
Conductivity (uMHOS/cm)
Specific Conductance 1800 . 1 SM2510B  3/13/00  3/13/00 MD  PB01215 QCO01464
TDS (mg/L)
Total Dissolved Solids 1300 1 E 160.1 3/14/00  3/15/00 MD PB01259 QCO01519 10
Sample Number: 141696
Description: Main House Well #2
Analytical Date Date Prep QC
Param Result Dilution Method  Prepared Analyzed Analyst Batch#  Batch # RDL
Conductivity (uMHOS/cm)
Specific Conductance 2100 1 SM2510B  3/13/00  3/13/00 MD  PBO01215 QCO01464
TDS (mg/L)
Total Dissolved Solids 1500 i E 160.1 3/14/00  3/15/00 MD PB01259 QCO01519 10




Report Date:  3/15/00 Order ID Number: A00030309 Page Number: 3 of 3
N/A Osburn Ranch Jal, NM

Quality Control Report

Method Blanks
Blank Reporting Date Prep QC
Param Flag  Result Limit Analyzed Batch # Batch #
Specific Conductance (uMHOS/cm) 6.0 3/13/00 PB01215 QC01464
Blank Reporting Date Prep QC
Param Flag  Result Limit Analyzed Batch # Batch #
Total Dissolved Solids (mg/L) <10 10 3/15/00 PB01259 QCO1519
&
t?.
Quality Control Report
i Duplicates
Duplicate Sample RPD QC
Standard  Param Flag  Result Result Dilution = RPD Limit Batch #
Duplicate Specific Conductance (uMHOS/cm) 3062 3100 1 1 0-20 QC01464
, Duplicate Sample RPD QC
Standard Param Flag ~ Result Result Dilution RPD Limit Batch #
Duplicate Total Dissolved Solids (mg/L) 591 590 1 0 0-20 QC01519
Quality Control Report
Continuing Calibration Verification Standard
CCVs CCVs CCVs Percent
TRUE  Found  Percent  Recovery Date  QCBatch
Standard  Param Flag Conc. Conc.  Recovery Limits ~ Analyzed #
ICV Specific Conductance (uUMHOS/cm) 1413 1308 93 80-120 3/13/00 QCO01464
CCV 1 Specific Conductance (uMHOS/cm) 1413 1337 95 80-120 3/13/00 QCO01464
CCVs CCVs CCVs Percent
TRUE  Found  Percent  Recovery Date  QCBatch
Standard  Param Flag  Conc. Conc.  Recovery Limits ~ Analyzed #
ICV Total Dissolved Solids (mg/L) 1000 990 99 80-120 3/15/60 QCO1519
CCV 1 Total Dissolved Solids (mg/L.) 1000 997 100 80-120 3/15/00  QCO01519
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AR D! NAL PHONE (505) 393-2326 e 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

Nl

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DAVID BOYER

703 E. CLINTON, SUITE #103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 02/22/00 ) Sampling Date: 02/22/00
Reporting Date: 02/28/00 . Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
i Project Name: OSBORN RANCH Sample Received By: AH
Project Location: JAL Analyzed By: AH
Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID (mg/L) (mg/L) (mg/L}) (mgft) (umhosfcm) {(mgCaCOa/L)
ANALYSIS DATE: 02/28/00| 02/23/00| 02/23/00| 02/23/00 02/23/00 02/23/00
H4661-1 JAL CC EFFLUENT 231 91 61 24 1818 260
H4661-3 JAL CC MW-3 386 337 143 16 4497 220
H4661-4 JAL CC MW-4 369 257 131 12 3806 172
Quality Controi NR 52 53 4.89 1392 NR
True Value QC NR 50 50 5.00 1413 NR
% Recovery NR 104 106 98 98.5 NR
Relative Percent Difference NR 7.7 7.5 NR 0.2 NR
[METHODS: SM3500-Ca-DB500-Mg E| 8049| 120.1] 310.1]
ci S04 COs3 HCO3 pH TDS
E {mg/L}) (mg/L) (mg/L) (mg/L) (s.u.) {(mg/L)
ANALYSIS DATE: 02/23/00| 02/23/00] 02/23/00 02/23/00 02/23/00 02/23/00
H4661-1 JAL CC EFFLUENT 188 468 115 83 8.756 11563
H4661-3 JAL CC MW-3 668 1085 ] 268 7.25 2650
H4661-4 JAL CC MW-4 596 948 0 210 7.29 2080
Quality Control ) 960 53.2 NR 971 7.01 . NR
. True Value QC 1000 50.0 NR 1000 7.00 NR
% Recovery 96 106 NR 97 100 NR
Relative Percent Difference 5.2 8.5 NR NR 0.1 NR
[METHODS: SM4500-C-B]  3754]  310.1]  310.1] 150.1 | 160.1]
320
- Chemist Date
PLEA! agqtyqnd Damages. Cardinal's liability and client’s exclusive remedy for any claim arising, whether based in contract or tor, shall be limited to the amount paid by client for analyses.
All claims, including those Tor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable

service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss ot use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or retated to the performance of services hereunder by Cardinat, regardless of whether such claim is based upon any of the above-stated reasons or otherwise.
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Receiving Date: 02/22/00
Reporting Date: 03/02/00
Project Number: NOT GIVEN
Project Name: OSBORN RANCH
Project Location: JAL

PHONE (915) 673-7001 ® 2111 BEECHWOOD e ABILENE, TX 79603

PHONE (505) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: DAVID BOYER

703 E. CLINTON, SUITE #103

HOBBS, NM 88240
FAXTO: (505) 393-4388

Sampling Date:" 02/22/00

Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: AH

Analyzed By: AH

TKN NO;-N NO»-N
LAB NUMBER SAMPLE ID (mg/L) (mgl/L) (mg/L)
ANALYSIS DATE: 03/02/00 02/23/00 02/23/00
H4661-2 NORTHPONB X\ CC i - 5.25 0.07
H46681-3 JAL CC MW-3 - 5.51 0.06
H4661-4 JAL CC MW-4 - 5.46 0.06
H4661-5 OSBORN FISH POND 1.30 3.61 0.12
Quality Control 2.45 3.09 0.23
True Value QC 2.50 3.00 0.25
% Recovery 98 103 92
Relative Percent Difference 4.0 6.1 13.0

IMETHODS: EPA 600/4-79-020 | 351.3 | 3521 | 354.1 |

Chemist

2204

Date

PLEW NaX[t_end Damages. Cardinal's liability and client's exclusive remedy for any claim arising, yvhet_hpr based in t_:ontract or tort, shall pe Ii'_'nited to the amount paid by client for ana}yses.
All claims, includin§ those for negligence and any other cause whatsoever shall be deemed waived unless made in writing anq recelve_d by Cardinal within thirty (30) c{ays_ after comple_non qf the appl,cgble
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business mlermpl}oqs, loss of use, or loss of profits incurred by client, its sul?smlanes,
atfiliates or successors arising out of or refated to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise.
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PHONE (915) 673-7001 @ 2111 BEECHWOOD & ABILENE, TX 79603
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AR Di NA L PHONE (505) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, STE 103

HOBBS, NM 88240

FAXTO: (505) 3934388

Receiving Date: 02/29/00 Sampling Date: 02/29/00
Reporting Date: 03/02/00 Sample Type: GROUNDWATER

E Project Number: NOT GIVEN Sample Condition: COOL & INTACT

Project Name: OSBURN RANCH Sample Received By: AH
Project Location: JAL, NM Analyzed By: AH

Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID (mg/l) (mgll) (mg/l) (mg/L) (umhosicm) (mgCaCOs/L)

4

ANALYSIS DATE: 03/02/00) 03/01/00) 03/01/00| 03/01/00 03/01/00 03/01/00
H4683-1 WELL #4 85 147 50 9.7 1621 120
H4683-4 WELL #10 79 77 21 6.2 952 128
H4683-5 WELL #11 g5 43 62 12.2 1251 112
Quality Control NR 52 53 4.89 1392 NR
True Value QC ‘ NR 50 50 5 1413 NR
% Accuracy NR 104 108] . 98 98.5 NR
Relative Percent Difference NR 7.7 7.5 2.2 0.2 NR

[METHODS: SM3500-Ca-DB500-MgE[  8049] 120.1] 310.1]

cr S04 COs HCO3 pH TDS
(mgll)  (mgl) (mg/t) (mgil) (s.u.) {(mg/L)

ANALYSIS DATE: 03/01/00| 03/02/00| 03/01/00{ 03/01/00 03/01/00 03/03/00
H4683-1 WELL #4 380 111 0 146 7.27 915
H4683-4 WELL #10 152 111 4] 156 7.59 623
H4683-5 WELL #11 332 3.87 0 137 7.90 788
Quality Control 1000 53.17 NR 971 7.02 NR
True Value QC 1000 50.00 NR 1000 7.00 . NR
% Accuracy 100 106 NR 97 100 NR
Relative Percent Difference 4.0 8.5 NR - 0 NR
|METHODS: SM4500-CI-B]  375.4]  310.1]  310.1] 150.1 | 160.1]

3 /2 /00

Date

PLEA“)’S?%A;;M;’ Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for ana}yses.
All claims, including those Tor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinat within thirty (30) days after completion of the appllcable
service. in no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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PHONE (915) 673-7001 @ 2111 BEECHWOOD e ABILENE, TX 79603

AR DI NAL PHONE (505) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, STE 103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 02/29/00 Sampling Date: 02/29/00
Reporting Date: 03/01/00 Sample Type: GROUNDWATER
Project Number. NOT GIVEN Sample Condition;: COOL & INTACT
Project Name: OSBURN RANCH Sample Received By: AH
Project Location: JAL, NM Analyzed By: AH
: NO;-N NO,-N
LAB NUMBER SAMPLE ID , {mg/L) (mg/L)
ANALYSIS DATE: 03/01/00 03/01/00
H4683-1 WELL #4 BRISTOL 1.18 0.02
H4683-2 WELL #6 SEC. 7WW - 0.65 0.02
H4683-3 WELL #7 TNM . 1.37 0.02
H4683-4 WELL #10 JCC ‘ 1.71 0.03
H4683-5 WELL #11 JCC 0.21 0.02
Quality Control 3.08 0.23
True Value QC 3.00 0.25
% Recovery 103 93
Relative Percent Difference 0.3 0

METHOD: EPA 600/4-79-020, 352.1, 354.1

1/l feo

‘Chemid} (/ ' Date

PLEAsﬁm. Blzqu d Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be timited to the amount paid by client for analyses.
All claims, including those Tor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty {30) days after completion of the applicable
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by cfient, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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PHONE (915) 673-7001 e 2111 BEECHWOOD e ABILENE, TX 79603

» ARDINAL - PHONE (505) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240
~ LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

703 E. CLINTON, SUITE #103

i HOBBS, NM 88240
¥ FAX TO: (505) 393-4388
Receiving Date: 12/15/99 : Sampling Date: 12/15/99
Reporting Date: 12/17/99 Sample Type: GROUNDWATER
Project Owner: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: OSBORN RANCH Sample Received By: GP
Project Location; JAL, NM Analyzed By: BC
. ‘ ETHYL TOTAL
BENZENE TOLUENE BENZENE XYLENES
LABNO. SAMPLEID ~ {(mgfL) (mg/L) (mg/L) (mg/L)
ANALYSIS DATE 12/16/99 12/16/99 12/16/99 12/16/99
H4514-1 WEST WATER WELL <D.002 <0.002 <D.002 <0.006
H4514-2 HOUSE WELL <0.002 <0.002 <0.002 <0.006
H4514-3 FRONT HOUSE WELL <0.002 <0.002 <0.002 <0.006
H4514-4 FR. HOUSE WINDMILL <0.002 <0.002 <0.002 <0.006
H4514-5 BACK HOUSE WINDMILL| <0.002 <0.002 <0.002 <0.006
Quality Control : 0.092 0.104 0.100 0.307
True Value QC 0.100 0.100 . 0.100 0.300
% Recovery 91.8 104 99.8 102
Relative Percent Difference 34 3.1 0.7 1.6 |

METHOD: EPA SW-846 8260

W s

ist L/ Date’ !

H4514AXLS
E

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, _whex_h_er based in gomracl or tont, sh;ll be Iir.nited 10 the amount pa:dI bY clne?lu:c;r anarz;g‘sé
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless rr?ad'e in wrmqg anq recenve_d by Cardinal within thirty (30) dgys_» after comp e'non 0‘1 ::; e
service. In no event shalt Cardinal be liable for incidental or consequential damages, including, without fimitation, business interruptions, foss of useé, or loss of profits incurred by client, l: sub .
aftiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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PHONE (915) 673-7001 @ 2111 BEECHWOOD e ABILENE, TX 79603

ARDINAL
LABORATORIES

PHONE (505) 393-2326 e 101 E. MARLAND e HOBBS, NM 88240

ANALYTICAL RESULTS FOR _
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

703 E. CLINTON, SUITE #103
HOBBS, NM 88240
FAX TO: (505) 393-4388

Receiving Date: 12/15/99
Reporting Date: 12/17/98
Project Owner: NOT GIVEN
Project Name: OSBORN RANCH
Project Location: JAL, NM

Sampling Date: 12/15/99

Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Recsived By: GP

Analyzed By: GP

Na Ca Mg K Conductivity NOs-N
LAB NUMBER SAMFLE ID (mall) (mg/L) (mgfl) (mg/L) (umhos/cm) (mg/L)
ANALYSIS DATE: 12/17/99] 12/16/99| 42/16/99} 12/16/99 12/17199 12/16/99
H4514-1 WEST WATER WELL 186 114 47 6.0 2328 5.08
H4514-2 HOUSE WELL 213 162 47 6.7 2508 7.47
H4514-3 FRONT HOUSE WELL 94 85 50 6.4 1570 7.14
H45144 FR. HOUSE WINDMILL 116 64 27 43 1305 263
H4514-5 BACK. HOUSE WINDMILL 81 73 9.3 4.4 929 1.22
Quality Control NR 80 49 4.96 1392 3.19
True Value QC NR 80 50 5.00 1413 3.00
% Accuracy NR 100 98 99 99 106
Relative Percent Difference NR 0 20 0] . 0.2 5.6
METHODS: SM3500-Ca-DB500-Mg E 8049 120.1 353.3
cr S04 CO; HCO3 pH TDS
(mgl)  (mgl) (mglh)  (mgh) (s.u.) (mglL)
ANALYSIS DATE: 12/14/99] 12/17/99| 12/16/98] 12/16/99 12/17/99 12/16/99
H4514-1 WEST WATER WELL 285 364 4] 116 7.81 1502
H4514-2 HOUSE WELL 432 282 0 205 773 1782
H4514-3 FRONT HOUSE WELL 158 243 0 190 7.78 918
H4514-4 FR. HOUSE WINDMILL 125 171} 0 215 7.80 780
H4514-5 BACK. HOUSE WINDMILL 121 83 0 176 7.68 484
Quality Control 1010 48.63 NR 971 7.07 NR
True Vaiue QC 1000 50.00 NR 1000 7.00 NR
% Accuracy 101 97 NR 97 101 NR
Relative Percent Difference 2.0 29 NR - 0.6 . NR
METHODS: SM4500-CI-B 375.4 310.1 310.1 150.1 160.1

J% 1217/ 9

“Gayle A/Fotter, Chemist Date {

H4514B.XLS
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PHONE {915) 673-7001 e 2111 BEECHWOOD e ABILENE, TX 79603

PHONE (505) 393-2326 e -101 E. MARLAND e HOBBS, NM 88240

2. ARDINAL
~ LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

4 703 E. CLINTON, SUITE #103

HOBBS, NM 88240

FAX TO: (505) 393-4388
Receiving Date: 12/17/99
Reporting Date: 12/20/99

Sampling Date: 12/17/99
Sample Type: GROUNDWATER

Project Owner. NOT GIVEN
Project Name: OSBORN RANCH
Project Location: JAL, NM

Sample Condition; COOL & INTACT
Sample Received By: GP
Analyzed By: AH

Na Ca Mg K Conductivity T-Alkalinity
LABNO. SAMPLE ID (mg/t) (mgl) (mgl) (mg/L) (umhoslicm) (mgCaCOyL)
ANALYSIS DATE: 12/20/99] 12/20/99] 12/20/99] 12/20/99]  12/20/99 12/20/99
H4523-1  BACK HOUSE WINDMILL 89 52 19 4.39 928 124
: H4523-2  FRONT HOUSE WINDMILL 110 67 22 4.45 1306 164
w
g :
i3 Quality Control NR 80 49 4.96 1392 NR
True Value QC NR 80 50 5.00 1413 NR
% Accuracy NR 100 98 99 L) NR
_ |Relative Percent Difference NR 0 2.0 0 0.2 NR
- [METHODS: SM3500-Ca-DB500-Mg E] 8049 120.1] 310.1]
cr- S04 CO3;  HCOs pH TDS
(mg/l)  (mgl) (mgl) (mg/L) (s.u.) (mg/L)
ANALYSIS DATE: 12/20/99] 12/20/99] 12/20/99] 12/20/99]  12/20/99 12/20/99
H4523-1  BACK HOUSE WINDMILL 133 92 0 151 7.51 623
H4523-2  FRONT HOUSE WINDMILL 133 146 0 200 7.60 872
Quality Control 1041 48.63 NR 971 7.07 NR
True Value QC 1000 50.00 NR 1000 7.00 NR
% Accuracy 104 97 NR 97 101 NR
Relative Percent Difference 3.0 2.9 NR - 0 - NR
{METHODS: SM4500-CI-B]  3754]  310.1]  310.1] 150.1 | 120.1]

(AT 1) Fj"hM
U

mm X '8 liabili i ' i isi i imited to the amount paid by client for analyses.
PLE. N and Damages. Cardinal's liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, sha_xll be Iu:mt Y !

Al claims,” including %g, for negligeg; and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable
service. In no event shall Cardinal be liable for incidental or conseguential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its su!_)s;dnanes,
atfiliates or successors arising out of or related 1o the porformance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise.

[ 20/ 44

Date’
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PHONE (915) 673-7001 e 2111 BEECHWOOD e ABILENE, TX 79603

AR Dl NA L PHONE (505) 393-2326 e 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: BETH ALDRICH

703 E. CLINTON, STE 103

HOBBS, NM 88240

FAX TO: (505) 393-4388 '
Receiving Date: 12/30/99 Sampling Date: 12/30/99

Reporting Date: 01/03/00 Sample Type: GROUNDWATER
Project Owner: CLAY OSBORN Sample Condition: COOL & INTACT
Project Name: OSBORN RANCH Sample Received By: AH
Project Location: NORTH WATER WELL Analyzed By: BC
ETHYL TOTAL
' BENZENE "TOLUENE BENZENE XYLENES
LAB NO. SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L)
ANALYSIS DATE 12/30/99 12/30/99 12/30/99 12/30/99
H4547-1 N. WATER WELL <0.002 <0.002 <0.002 <0.008
Quality Control » 0.080 0.103 0.101 0.309
True Value QC 0.100 0.100 0.100 0.300
.|% Recovery - 890.7 | 103 101 | 103
Relative Percent Difference 05 | - 30 ' 24 2.8

METHOD: EPA SW-846 8260

&%Z/Ww 3/20

Chemist~ Date

H4547A XLS

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tont, shall be limited to the amount paid by client tor ana}yses.
Alt claims, including those for negligence and any other cause wh shall be d d waived unless made in writing and received by Cardinal within thirty (30) days after complepon qf the ap'pl'nca.ble
service. In no event shall Cardinal be fiable for incidental or consequential damages, including, without limitation, business interruptions, toss of use, or loss of profits incurred by client, its sut?sndlanes.
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons of otherwise.




PHONE (915) 673-7001 e 2111 BEECHWOOD e ABILENE, TX 79603

/ ARDI NAL PHONE {505) 393-2326 ® 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

703 E. CLINTON, STE 103

HOBBS, NM 88240

FAXTO: (505)393-4388

Receiving Date: 12/30/99 Sampling Date: 12/30/99
Reporting Date: 01/03/00 } Sample Type: GROUNDWATER
Project Owner: CLAY OSBORN ' Sample Condition: COOL & INTACT
Project Name: OSBORN RANCH ' Sample Received By: AH
Project Location. NORTH WATER WELL Analyzed By: AH
Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID {mg/L) {mg/L) (mg/L) (mg/L) (#mhos/cm) (mgCaCOa3/L)
ANALYSIS DATE: 12/30/98] 12/30/99] 12/30/99] 12/30/99 12/30/99 12/30/99
H4547-1 N. WATER WELL 396 195 67 7.64 3450 160
Quality Control NR| 7997|4870 496 1443 NR
True Value QC NR 80.00 50.00 500, - 1413 NR
% Accuracy ' NR 99 97 99 102 . NR
Relative Percent Difference NR - - 0 0.4 " NR
v {METHODS: SM3500-Ca-DB500-Mg E[  8049] 120.1] 310.1]
r o™ SO, CO;  HCOs pH DS
. (mgll) (mgh) (mgh) (mgh) (s.u.) (mgiL)
ANALYSIS DATE: 12/30/99| 12/30/99] 12/30/99| 12/30/99 12/30/99 12/31/99
H4547-1 N. WATER WELL 857 - 257 0 195 7.10 2300
Quality Control 919 48.63 NR 971 7.03 NR
True Value QC 1000| 50.00 NR 1000 7.00 NR
% Accuracy 91 97 NR 97 100 NR
Relative Percent Difference 1.3 2.9 NR - 0
[METHODS: SM4500-CI-B] 3754  310.1]  310.1] 150.1 | 160.1]

. 01/03/00

vaémis{ 4 ’ Daté [

oy F 's liabili 2 i im arisi i tract or tort, shall be limited to the amount paid by client for analyses.
PLE, 2 and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, _whel.l'zer based in con all be lir y !
All claﬁn&. incl ua?rggigge for negligence and any other cause whatsoever shall be deemed waived unless made in writing and recenve'd by Cardinal within thirty (30) days after complgnon ql the applpa_ble
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business in\ermp(pn_s. loss of use, of loss of profits incurred by client, its sut?ssdmnas.
atfiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise.
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PHONE (915) 673-7001 @ 2111 BEECHWOOD e ABILENE, TX 79603

D¢ ARDINAL
LABORATORIES

PHONE (505) 393-2326 e 101 E. MARLAND e HOBBS, NM 88240

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SCLUTIONS, INC.
ATTN: BETH ALDRICH
703 E. CLINTON, STE 103
HOBBS, NM 88240
FAX TO: (505) 393-4388
Receiving Date: 01/06/00
Reporting Date: 01/10/00

Sampling Date: 01/06/00
Sample Type: GROUNDWATER

Project Number: NOT GIVEN
Project Name: OSBORN RANCH

Sample Condition: COOL & INTACT
Sample Received By: AH

Project Location: JAL, NM Analyzed By: AH
Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID (mg/)  (mg/l) (mgl) (mg/L) (umhosfcm) (mgCaCOgy/L)
ANALYSIS DATE: 01/07/00] 01/07/00| 01/07/00] 01/07/00]  01/07/00 01/07/00
H4557-1 SOUTHWEST MW 125 134 54 6.93 2006 272
H4557-2 GOLF COURSE TANKS 504 218 58 8.06 4133 212
Quality Control NR 79.97 48.70 4.96 1443 NR
True Value QC NR 80.00 50.00 5.00 1413 NR|
% Accuracy - NR 100 97 99 102 NR
Relative Percent Difference - NR - - 0 0.4 NR
[METHODS: SM3500-Ca-DB500-Mg E|  8049] 120.1] 310.1]
cr S04 CO3  HCOs pH TDS
~(mglL)  (mg/l) (mglL) (mglL) (s.u.) (mg/L)
ANALYSIS DATE: 01/07/00{ 01/07/00] 01/07/00| 01/07/00]  01/07/00 01/07/00
H4557-1 SOUTHWEST MW 210 274 0 312 7.14 1419
H4557-2 GOLF COURSE TANKS 610 786 0 259 7.23 5170
Quality Control 919 48.63 NR 971 7.02 NR
True Value QC 1000 50.00 NR 1000 7.00 NR
% Accuracy 91 97 NR 97 100 NR
Relative Percent Difference 1.3 2.9 NR - 0 . NR
[METHODS: sM4500-CI-B]  3754]  3104]  3101] 1501 | 160.1]
ﬂ” LL/ 7/
) . ;
U M Difloj0o
Date | [

=

PLEAﬂdgmmm Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
Al clalims, n lor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days atter completion of the applicable
service. In no event shali Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.



PHONE (915) 673-7001 e 2111 BEECHWOOD o ABILENE, TX 79603

e AR Dl NAL PHONE (505) 393-2326 ® 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BETH ALDRICH

- 703 E. CLINTON, STE 103

HOBBS, NM 88240
FAXTO: (505) 393-4388

Receiving Date: 01/06/00 - Sampling Date: 01/06/00
Reporting Date: 01/08/00 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: OSBORN RANCH Sample Received By: AH
Project Location: JAL, NM Analyzed By: BC
ETHYL TOTAL

E BENZENE =~ TOLUENE BENZENE XYLENES
LAB NO. SAMPLE ID (mg/L) (mg/L) {mgll) (mg/L)
ANALYSIS DATE 01/06/00 01/06/00 01/06/00 01/06/00
H4557-1 SOUTHWEST MW <0.002 <0.002 <0.002 <0.006
H4557-2 GOLF COURSE TANKS| <0.002 <0.002 <0.002 <0.006
Quality Control 0.087 0.100 0.097 0.298
True Value QC 0.100 0.100 0.100 0.300
% Recovery 87.3 99.9 96.6 99.5
Relative Percent Difference 1.3 3.2 4.5 51

METHOD: EPA SW 846-8021B, 5030, 5021 Gas Chromatography

V80

Remist Date

H4557B.XLS

PLEASE NOTE: Llability and Damages. Cardinal's liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.

) All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days atter complstion of the applicable

& setvice. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of setvices hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons of otherwise.
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PHONE (915) 673-7001 e 2111 BEECHWOOD e ABILENE, TX 79603

g
i
A

AR Dl NAL PHONE (505) 393-2326 @ 101 E. MARLAND e HOBBS, NM 88240
LABORATORIES

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN

703 E. CLINTON, SUITE #103

HOBBS, NM 88240

FAXTO: (505) 393-4388

Receiving Date: 01/12/00 Sampling Date: 01/12/00
Reporting Date: 01/14/00 Sample Type: GROUNDWATER
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: OSBORN Sample Received By: GP
Project Location; NOT GIVEN Analyzed By. AH
Na Ca Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID {mgl) (mg/l) (mg/L) (mg/L) (umhos/cm) (mgCaCOsl)
ANALYSIS DATE: 01/14/00| 01/13/00} 01/13/00} 01/13/00 01/13/00 01/13/00
H4573-1 COUNTRY CLUB TANKS 579 180 59 10.6 3290 196
Quality Control : NR 80.0 48.7 5.00 1392 NR
True Value QC. NR 80.0 50.0 5.00 1413 NR
% Recovery NR 100 97.4 100] 98.5 NR
Relative Percent Difference NR 0 0.6} . 0.8 0.2} NR
[METHODS: SM3500-Ca-D B500-Mg E] 8049] 120.1] 310.1]
ci- SO4 COs HCO3 pH TDS
(mgl)  (mgl) (mgl) . (mgf) (s.u.) (mg/L)
ANALYSIS DATE: 01/13/00{ 01/13/00{ 01/13/00{ 01/13/00 01/13/00 01/13/00
H4573-1 COUNTRY CLUB TANKS 667 796 0 239 6.98 2260
Quality Control . 1010] 4863 NR 971 7.03 NR
True Value QC 1000 50.00 NR 1000 7.00 NR
% Recovery 101 97.3 NR 97.1 100 NR
Relative Percent Difference 10.0 29 ~ NR 3.0 0.1
[METHODS: SM4500-CI-B]  3754]  310.1]  310.1] 150.1 | 160.1]
/;/ ﬂ/ﬁw o/ [1¢)/Zeeo
Gayle A. P%er,‘(:hemist Date / [

PLEABIANTTDY *ﬁ ¥Zy and Damages. Cardinal's liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All claims, ‘including Thése for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise.
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Sent By: TRACEANALYSIS; 7941298, 17 Mar’00  G:i28PM;Job 29; fage 1
. T Apr 1E-896 07:33A F.oz
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: ml Y CEANALYSIS, INC L

570! Ahevdean Avarus. Suite 3 Lubbock, Touas 75424 8000378+12%6 BOE+7340 1295  FAX BOBaYSIe1704
2775 Rupley Avarye, Suits A El Paso, Texas 79922  O33+508+343) S1S=58543333  FAX 31%=585=434
E Mailr iablnracranalysis.com

FAX COVER SHEET
TO: DQW’%/ éﬂr&/(’/‘

COMPANY: 5671‘4;‘:,‘-/— Ereiy
ate_ 93520
FAX NO: (:5‘05:)019 /-3 21

NO QF PAGES FOLLOWMNG:

.

) FROM:

MESSAGE: o Fhe 7

b resam to som 2

i A’i/ﬂ.,g; LEME eut
ée %/ Db ﬁﬂ.ﬂr/a W
pd

Tmpomank This mastage i incended {of tha usc of the indiiadual ar
entity 10 which it it adereased and may contain Information that iy
priviieged, confidemial and crompt from dieclatutt updet applicable
h Lw. I ihe reader of €S mesage is nat the raciplent or the emplorse,
or 38 1300 respunsidle for detivering this meRE2RE 10 the intendsd
sesiplent, you wee hereky notified thot any digsemination, digtribeton,
or copying of this commurication is strictly prohibhed. J{you tave
tecaivid this gomunicanion in oror, please notify ux immediaely by
telephanc ard (Thett the original mesiage 1o Wi at the sbove addrens
via regular para! service. Thak you.

FLEASE CALL TMMEDIATELY IF THERE ARE

TRACEANALYSIS, INC Y PROBLENS I RECE G ThI

A Laboratory For Advanced

Environmental Research and Analysis
MAR-17-2080 156:38 7341298 Sz .
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Sent By: TRACEANALYSIS:
. 8 ; 7941298 17 Mar’00 6:28PM;Job 29; Page 211

TIRNIN LLMTRACEANALYSIS IN@MLLU« MJJJLM

MAR-17-20mR 18:39 7541288 3
f 2 1*

B Aerdeen Avenua, Sitw ) Lubbotk. Tagax /49424  SO0*376= 17 BOB*794=1296  FAX G06»704+1200
5727 Mipimy Avwrrue, Suite A H Pasp, Toxps 79827 HEBBeSAR93443  YIHeSB5e3433  1AX Uihe585+4044
F-Mal, 1ap8ryceanalysisoun

Analytical and Quality Control Report

David Boyer

Satety & Environmeantul Solutions Ing. Report Date: 317100

P O Box 1613

Hobbs, NM §8240

Projeal Number: N/A e A ;g?

Projeci Name: Osbum Ruich ““m Order 1D Number:  ANOD3I1502

Projest Location: Jal, N

Enctosed are the Analytical Results uad Guality Control Daia Repucts tor the following samples submitted to TraceAnalysis, Inc.
for anakysia:

Dhute Tims Date
Sample Number Sample Descriprion Mamix Takea Taken Received
142362 Nonh Wesl C.C, Well 'S0 Water 314/00 10:40 YIS0
}42563 MW 26 Se¢¢. 7 Well Water 314700 1100 100
142564 MW #7 Tex New Mex Woter 311440 11:20 31500

These resulls rapresent only the samplsy reveived in e lsboratory.  The Quality Control Report iy genetated on u bulch basis
All information conminced in this report is for the anulytical batch(cs) in which your sample(s) werc analyzed,

This repon consists of a total of & poges and shatl vot be repraduced except in ity ¢ntirzty, withuul written approval of
TraceAnalysés, Inc.

Dr. Lefiwich, Direcror

At T T O e
- - TTRICET VST S ek m ) ey e
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Sent By: TRACEANALYSIS;

7941298 17 War'00 B:29FM;Job 29; Fage 3/11
Report Date:  3/17/00 Order 1D Number:  AG31502 Page Numbey, 2 of ¥
NA Osbum Ranch Sul, NM
Analytical Results Report
Sample Numbey: 142562
Drescription. North Wuest C.C. Well #11
Anulydeal ate Dac Prep QU
Param Result Dilution Mecthod  Prepared  Apalyzed Analyst  Bawh#  Bachs  RDL
mialimry (/L as Cat’'nl)
Hydroade Athalipity <10 1 £ 3108 . 300 I8 PEO13G? QCOINTh 1
Curboazate Alkalinily <1.0 1 k3101 31700 MILN00 5 PBOE307 QUOINTA i
Hicurbonate Alkatinily w1l B0 317100 31700 15 PWIOT QC01%% 1
ot Alkalinlty w l Exnt 3100 31700 b1 PIINUT  QCDISTE 1
Londucuvity [uMEONAM)
Speeitic Conductance 1300 SM2510B 3TN0 ¥100 1% PROIIOG (XWIS7§
Dissalvad Motaly  {(ig/l.)
Dissolved CUalviuim 54 1 E 200.7 Yoo 317400 RR PBOL3Y QCOIST2 |
Dissolved Magnesivin 57 1 #200.7 1 3NTI0D RR PHOI3L2 QCDIR2 1
Diysolved Motawxuun 7.8 i S2007  ¥I17/00 311700 RR PBOLI3IZ QCO1ST2 1
thapyolved Sodinm RS 3 2007 MDA RR PHOLIIZ QCOIST? 1
ton Chroawatopeaphy (1C)  (mp/l)
[ + 400 I E 3000 31500 W50 JS PBOLIOS QCO0L573 (U]
Fluoride .82 1 E 3000 318/00 /150D 158 FRBO1304 QCUL573 a?
NitratceN <10 1 E 3000 INZVD 3ASDD 35 PBOIIOA (X1D1573 0.2
Sultare 52 1 E 300.0 33500 375500 113 PBO)IOS QXCNIATH 0.5
* CL - Chioride re-zan on 1003 (600 sch(PRO1I0S; QCOISTM) 10V 31A - 96, OCV 1A = 96; Mawrix spikes WPD - 0. Mauix spikes Yic A
97
TS {mg/l)
Tmal Dissolved Salids 710 ! E 1601 NS0 31M06/00 ML PBO12X7 Q01552 10
sample Number: 142563
Lescriplion: MW #6 Sec. 7 Well
Analytical Dule Dare Prep C
Faram Resuft Dilution  Mehod  Prepured  Andlyzed  Anclyst Rawchow Buluh 4 v
Atkalimity (mgfl. as CuCod)
llydmxide Alkalinity <i o i £ 3tq.1 31700 TR s PROI3OT QL0576 !
Carbunate Mkalinity 1.0 1 E 3101 V00 AT JS PROII L DL57S 1
Ricarbunate Alkalinity 69 1 E 3101 V00 3/1700 Is PBOI1IOT (YUGIS76 I
Torwal Alkakimity 69 1 E3i0.1 Riaklio) N0 b - PBOINGT? OX0V57¢ ]
Conductivity  (wMHOS/cm)
Specific Conductunce 3000 1 SMZSI0B M0 WITRO 15 PEUiing QCO1578
Lwsulved Merals (/L)
Osssuived Caicium W E2007  3/17400  WITAN RR PRI QCO1372 !
Digswived Magnestum 68 1} E200.7 31700 y17M00 RR  PBGIIIZ QUUiIS72 1
Uinnutved Potassium 52 1 E 200.7 31700 N0 RR PBOIM2 QUDIST2 1
Disyclved Sodinm 203 1 E 2007  347/00 M1WO00 KR PBOI2 QUINSTI i
Ton Chronwtugraphy {17} (anwl)
L =70 y £3000 3% 1500 N PBOI304 QUOST 0.3
Fhuaride 1) 1 £ 300.0 NSV Y1500 IS rpo130s QC0is7 U.2
Mitrate-N <}.0 1 E 300.0 31500 3/1540 IS PHOI30S QCOISTR @4.2
Sulfare 250 1 Y00 VIS0 31500 ] rBO13DE QCO14T .5
MAR-17-208@8 16:39 ’
7841293 9% P.O
TRt CCCT TDE oA FTRNTOT VT ET T AR T T 0 (e
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MAR-28-2008  14:33 SAFETY & ENU. SOLUTIONS 595 291 1335 P.@i

[P

weport Date:  3/17/00 Order 1L Number; AQQU3150G2 Page Number: 3 ot'3
N/A Cisburn Ranch Jul, NM

"L - Chloride rear un 1003 1600 seh PBO130%: COIS74) ICV %IA - 96, CCV %lA = 96: Mauix spikes RPD - 0; Matrix spikes %EA
9

TS Gngl)

“I'otal Dissolved Solidy 1700 | 121860} UISA 316400 ML PBO1287 (Mu1ss2 10

Sumple Number: 142364

Tleseription: MW #7 Tex New Mex.
Anajytical Pam Date Prep QC
Purum Result Dilution  Method  Preparcd  Analyzed  Analyst  Sarch# Batch & RO
Atkalinity (mp/L xs CaCol)
Hydroxide Alkalkinity <10 ) E310] 3170 34700 1IN PBOING? (RUISTS 1
Carbouate Alkalinity <10 1 Al 1700 ¥IT00 % PBG1307 QCO1ATH i
Ricarbunaee Alkalinity 247 i L 3wl 00 3TN 15 PEOLI07 QCDISTH }
Toat Athulinivy 297 1 E3ini 3717000 317700 RAY ru0e13e7 QCo1276 §
Canductivity (uMH{/cm)
Specific Conductance 1700 3 SM2510R 317700 3\ 58 PROIZY QCUL378
tussolved Mataly (mp/)
Digsolved Calvium 208 1 £200.7  31T0G 1100 RIL  PBOI3Z (QCUIST72 1
Lnssulved Magnisiun 62 1 B200.7 3L 31700 RR  PBOIZIZ QCUIST2 1
Dissolved Porassinm 1.7 ; 2007 WITRY MLITOD RR PBOI312 QUMST [
Pitsolved Sodivm 6 { F 20007 3400 317/00 RR PEOE312 Q0182 1
fon Chromuvgsaphy (10) (/L)
<l 200 1 E 3000 315/00  Rsam 18 PIOI30E QCOIST73 #s
Fiuands: 27 i E3000 500 31500 18 PRUIIWG QUOISTY 0.2
Niteare-N 15 ! E 3000 3500 31800 )% PROIDG QCDIST3 02
Sulfare  { fécte : 470 i EN00 31500 31500 IS PBQI3O& (JCUIS73 04

= Guifate ~ “hutue re-ron on (CO3 1G00 schilM01 305 QCAIST74). ICY %IA w 102; OV %IA = 101; Maton spikes RPD & 3 Myleix spikes
%EA = 103 |

DS imgfl)

Total Issoived Solids 1200 1 E1605 31500 iegmd  MD  PRUIZE? QCO8552 10

MAR-17-2000 16: 4@ o 541558 - — -
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Order 1D Number:  A00031502

SOLUTIONS

Page Nuwnber; 3ot ¥

N/A Oshurn Ranch Jul, NM
Quality Coatrol Report
Method Blanks
- Blank Reporting Date Prep QC
Faram Flag Result J.imit Analyzed Batch # Hatch #
Hydroxide ABkadinity (mg/L as CaCol) <10 1 371700 PHOI307 QCO1576
Carbopatt Alkalinity (mg/L as CaCo3) <1.0 ! 3/17/00 PBOI307 QUULSTE
Bicawrbonate Atkalmity (mg/f, ar CaCo3) 4.0 ] 3/17/00 rB0130? QUULISTH
Tutal Alkalimity {mg/L as CaCol) <4.0 1 3/17/00 PBO1307 QLUISTA
Biank Ruporting 1Jare Prep o
Param Flayg Result Limit Anylyred Barch # Batch #
Speerfic Conductance (uMHOS/cm) 4.3 317R0 PBO130% X01578
Biark Reporting Date Prep QU
Fearum Fiag Result Limit Aoalyzed Ratch # - Batch #
Dissolved Calcinm  (mg/L) o =10 1 3/17/00 PEOIGIZ QCO1s72
Missolved Magnesium  (mg/l) <1.0 i 307400 PaO1TI2 QCO1572
Dissolved Potassium ({mg/L) <}.0 1 3/17/00 PROI3LI2 QCO1572
Dissolved Sodium  {mg/L) <).0 1 3/17/09 PBOIIIZ QCO1572
Blank Repuorting Llate Prep QC
Param Flug  Result Limit Analyzed Batch # Bawh #
CL (mg) 0.5 a’s 1500 PBO01304 QUO1573
Fiuoride {s/L) 0.2 N2 3/15/00 PBO1304 Q01573
Nitrate-N  {mg/L) 20.2 02 3/15/00 PB01304 Q01573
Sulfate (mg/L) <0.5 0.5 3/15/00 PBO1304 QCoLs73
Blank Reporting Date Prep QC
Param Flag  Result Limit Analyzed Baich # Batch #
Tutel Dissolved Solids {mg/L) ) 10 316700 PBDI2R? QC01552
MRR-17-2000 16:41 7341293 97 F.as
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SAFETY 2 ENU. SOLUTIONS 58S 2831 1335 P.B3
Report Date: 341700 Order 1D Number:  A00031502 Page Numbur: S of §
NA Oxburn Ranch Jal. NM
Quality Control Report
Matrix Spike and Matrix Duplicate Spike
Spike  Matrix
Sample Amount Spike A % Rec. RPD Q¢
Sugxlged  Param Resuh D, Added Result  Heo HPE) Limit limit Batch#
Ms Dissolved Calcium  (ma/L) 54 1 1000 1029 98 75-125 - QCO1sT2
M Dissolved Magnesium {my1.) 57 ! 1009 1040 98 75 - 12% - QCO1ST2
MS Liissolved Potassivwg  (mg/l.) 7R 1 1000 1146 114 75125 . QC01572
MS Dissolved Sodium  {mg/L) 89 ) 1000 1187 108 75-123 - QCMIs12
MSD Pisolved Calciun  (mg/L) 54 1 00 1043 99 1 . 020 QUOIST2
MSD Dissolvad Magaesium  (mg/L) 87 1 1000 1054 150 i - 0.20 QCOISY2
MSD Dissolved Potassium  (mp/L) 7.8 1 1000 1159 115 \ - 0-20 01572
MsSD Diswived Sodium  (mg/L} 8 1 1000 1182 19 ) - 0-20 QUUIST2
Spike  Marrix
Samplc Amount  Spike % 45 Rec. R 0C
standard  Param Result Dil. Added Result Rec. RPD Limit l.imit  Batch #
MS CL (og/l) 39000 1 12500 4928140 82 80-12v - 573
MS Nitrate-N  (mg/L) 210 1 000 SY14AR&H 103 80 - 120 - QCO1573
MS Sulfate (mp/L) 6000 1 125300 19468.07 108 RO - 120 - QCOI873
MS0 CL (mg/L) e ) 12500 4940695 83 i - P-20 QCOIST3
MSD Nirate-N  (g/L) <10 1 5000 518549 104 ) - 0-26 QL0573
MSD Sulfate (mg/l) 6000 i 12500 19301.7%8 106 1 - 2-20 Q01573
Quality Control Report
Duplicates
Duptlicate Sample RPD QC
Stuwlud  Param Klag  Resuit Result Dilution RPD  Limit  Batch#
Lwplicale  Hydroxide Alkalinity (/1. ax CuCo <1.0 <10 i (i} 9-20 QL0157
Duplicate Carbonute Alkalinity (mg/L as CaCo <1.0 =10 i 0 0-20 QCOI56
Duplicate  Bicarbonate Alkulinity {mg/L a5 CaC 44 46 1 4 0-20 QCOIs?s
Duplicate  Towl Alkalinity  (mg/l. us CuCo3) 44 46 1 4 0-20  (HVIST6
uplicate Sample RI'D QC
Swadard  Param Flag Rezult Regqult Dilution  RPD Limit Batch #
Ouplicats  Specitic Congucrance (WMBOS/ain) 103413 100008 1 4 0-2¢ QCOIRTR
MAR-17-2088 16:41 7941238 g P.0E
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Repont Date:  3/17/00 Order ID Number: A00031502 Page Number: ¢ of &

F; N/A Osburn Ranch Jal, Nm
Duplicate Sample RPD QC
ﬂ Standard  Param Flag Result Result Diluon  RPD Limit jtatch #
Duplicate  Total Dissolved Solidy {mg/l.) 1214 1200 1 i 0-20 QCOi552
ﬂ Quality Control Report
Lab Control Spikes and Duplicate Spike
L, Spike  Matrix
g 13lank Amount  S$pike % % Ree RPD  QC
Param Result Dil.  Added Kesuh Rec. RPD Limir limil  Bawh #
i (CS Dissolved Culcium (mg/i) <10 | 1000 986 99 75-1235 -  QCOIST2
5 LGS Dissolved Magnesium  (mg/L) 210 1 1000 988 99 75125 - QCOIST2
. LGS  Disvolved Potassium  (my/L) <[.0 i 1000 1087 ta% 75-125 - QC01572
LCS  Dissolved Sodium  (mg/l) ~1.0 i 1000 1044 114 75-125 QUNI572
H 1.3SD  Dissolved Caleium  {(mg/L) <10 ! 1000 982 98 o - 0-20 QCO01872
LTSI} Dissolved Mapaesium  (mp/1}) <10 1 1600 0384 98 Q - N-20 QCOIsT2
LCSD bisselved Potassium  (mg/l.) =14 i 1000 Hog 10§ - ¢-20 QCoIsr
m 1.CSD  Dissolved Sodium  (mg/l) 1.0 1 1000 1042 104 9 - 0-20 QCULAT2
Spike  Mamix
Blank Amount Spike % % Rec. 1Py Qc
Parat Result 1), Added Result Ree. RPD Limit Limit  Ratch ¥
I.CS Flooride (mgl) ‘w22 ) 2.5 251 jou 80-120 - QUOISTY
* Fluuride - -Fank apikcs ured bocaues I'm re-running the fluoride on the sample that 1 spiked.
H LCSD Fhueride (mg/L) ¢ <02 ! 25 2.67 107 6 - 0-20 QCAIST3
* Fluoride - lank ypikes vsed hecause 'm re-ruwing the Huonde on the xunple thar T spiked
MAR-17-2888 16:41 7941200 “ 902 P.87
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NA Osburn Ranch Jal, NM
Quality Control Report
Continuing Calibration Verification Standard

CCVs CCVs CCVs Percent

TRULE  Found  Peicent  Recovery  Date  QCBukh
Standacd  Param Flag  Conc. Conc.  Recovery  Limits  Analyzed B
WV Hydroxide Alkalinity (mg/L as CaCo3) 0 <1.0 0 8D-126 3170 QUOISTS
1ICV Carbonate Alkalinity (mg/L as CaCu3) 0 240 v} 80- 120 37000 QCO1s76
ICv Bicarbonate Alkalinity (mp/L as CaCo3) 0 4 0 BG - 120 3/17/00 QCO1576
IV Toral Alkalinity (mg/L as CaCo3) 236 244 103 80-120 IITO0  QCOISTE
CCVH Hydroxide alkatinity (mg/L as CaCo3) 0 <}.0 O 80 - 120 31700 QUU1ISTe
CCv 1 Carbomate Alkalinity (mg/L as CaCo3) 0 228 0 R0 - 120 3717400 QCaEST8
CCv 1 Bicarbunate Alkalinity {mg/. as CaCo3) 4] Hy ] 30 - 120 3 QLOIsTe
Covo Total Alkalinity (/1. as CoCod) 238 238 101 R - 120 3717700 QCOIa76

CCVs CCVs CCVx Percem

TRUE Found Percent Recovery Dar QL Barch
Standwrd  Paam Flag  Coms Cone.  Recovery  Limits  Analyzed #
ICV Specific Conductance (uMHOS/cm) 1413 1381 98 80.120  3/17/00 QCO1578
Cev Specitic Conductance (WMHOS/cm) 1413 1362 b 80 - 120 1700 QLTS

CCVs CCVs CCVs Percent

TRUE Found Vercent  Recovery  Date QC Batch
Standard  Param l'lag Cone. Conc.  Recovery Limits Andlyzed 5
TR Dissolved Calciom (mpl.3 20 21 108 754125 31700 QCO1572
Iy Dissolved Magnesium  (mg/L) 20 21 105 75125  MITO0 QC0IST2
icy Inssolved Potassium  (mp/L) 20 I8 90 75-125 31700 QCO1572
\Cv Dissolved Sodivm  {mg/l.} 20 13 90 75-12% 3/17/00 Q01572
v Dissotved Calgium  (mp/L) 20 21} 10% 75-125 3/17/00 QC01572
CCv 1 Dissotved Mugnesium  (mg/L) 20 21 108 15 -1258 NG QUUisT2
CCv | Dissalved Powssium  (mg/L) 20 i9 95 75 - 125 VETI0N QCH572
Cev I Dissolved Sedium (mg/.) 20 18 90 75-125 3/17/00  QC01572

CCVa CCVs CLVs Percent

TRUE Found Percemt  Revovery Dawe QC Barwch
standard  Param Flag Conc. Cont. Recovery Limis  Anslyzed f
T €L ugL) 12.5 11.89 93 80-120  3/1500 QCOIS73
IV Fluoride (mg/1.) 2.5 2.59 104 B0- 120  3/15/00 QCO1573
ICY Nimrate-N  (mp/L) 5 4.75 95 80 - 120 /15100 QUOLS?3
1CV Suifate  (mng/L) 12.5 13.01 104 80 . 120 31500 QC01S73
cuv it CL (mgl) 12.5 11.93 95 80 - 120 3/15/00 QCD1573
CCV 1 Fluoride (mg/l1.) 2.5 2.53 1ol R0 - 120 3/15/00 QCOL573
CCV Nirate-N (mg/L) 5 4,86 97 80 -120  3715/00 QCUISTI
cevi Sulfuie (mg/L) 12.5 12.59 101 80 - 120 FASWO QCO1S5T3
THAR-17—20p8 16742 Fo41zen S8y e oo




MRR-ZEB-2008 14:3% SAFETY % ENU. SOLUTIONS SBS 281 1335 P.BG5

Report Date: J/17/00 Qrder I Number: AG003 1 502 Page Numbey: B ot'8
f N/A QOsbum Ranch Jal, NM
3 -

Quality Control Report
Continuing Calibration Verification Standard

CCVsy CCVs CCVs Pureunt
TRUE  Found  Percemt  Recovery  Dste  QCBawh
Standurd  Param Flag Cone. Cone.  Recovery Limity ~ Amalyaed #
1Cv Tuwal Dissolved Solids (mp/1.) 1000 599 10 80 - 1240 I600 QCHISS2
CCV I Total Dissolved Sofids (my/L) 1000 976 98 80-120 31600 QCO1SS2
:1;%»
¢
[
F{
MR- 7200383 16:43 79412983 g5, I~ Q 5
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