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1 Executive Summary 
This report describes the investigation by Mewbourne Oil Company 
(Mewbourne) into the area near Conoco Federal #2, a plugged and 
abandoned oil well formerly operated by Mark Production, which is 
Mewbourne's former corporate name. The owner of the surface land on 
which Conoco Federal #2 is located is McCasland Ranch. The Federal 
government has leased mineral rights for the land to Mewbourne. In 
1989, McCasland Ranch drilled a water supply well about 35 feet from 
Conoco Federal #2. In January 1998, at the request of McCasland 
Ranch, New Mexico Oil Conservation Division (NMOCD) representatives 
examined the water supply well and reported that the well exhibited 
chloride concentrations that were higher than typical Ogallala 
groundwater. In March 1998, Mewbourne obtained water samples from 
the well and found that calcium and chloride concentrations did appear 
unusually high. The NMOCD required Mewbourne to conduct an 
investigation to determine if oil field operations had caused the suspected 
impairment of groundwater quality. On behalf of Mewbourne, R.T. 
Hicks Consultants, Ltd., (Hicks Consultants) investigated the area of the 
McCasland water supply well. 

Our investigation showed: 

1. The McCasland water supply well (henceforth called the 
McCasland windmill well) near Conoco Federal #2 draws water 
from the Ogallala Formation. 

2. The saturated thickness of the water-bearing zone near the 
McCasland windmill well is only 10-15 feet, less than most 
Ogallala supply wells. 

3. Both the McCasland windmill well and monitor well Mewbourne A 
draw water from a thin sand and/or gravel zone near the base of 
the Ogallala Formation. 
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4. Mewbourne files and NMOCD files show that the Conoco Federal 
#2 oil well was plugged and abandoned by Mark Production 
Company, following applicable NMOCD rules and standard 
industry practice. 

5. The water chemistry of the McCasland windmill well near Conoco 
Federal #2 is not consistent with a mixture of Ogallala 
groundwater and oil field produced water. 

6. Field tests conducted in August 1999 showed that, after four hours 
of pumping, the McCasland windmill well delivered water that 
showed 50% less dissolved solids than were observed in its adjacent 
water storage tank, and in 1998 samples from the McCasland 
windmill well. 

7. The check valve between the McCasland water storage tank and 
the windmill well permits water leakage from the storage tank into 
the well casing. 

8. The water storage tank at the McCasland windmill well appears to 
be a former oil field storage tank. 

9. Although water samples taken from the McCasland windmill well 
during our August 1999 sampling event were obtained directly 
from the well casing, the well was not pumped extensively prior to 
the sampling. The analytical results are consistent with a mixture 
of unimpaired Ogallala groundwater and the 1999 sample of water 
stored in the adjacent tank 

10. Soil samples from the area near Conoco Federal #2 exhibit chloride 
concentrations below 20 mg/kg. 

11. Samples taken from the newly drilled monitor well, Mewbourne A, 
are in compliance with the Groundwater Quality Standards for the 
State of New Mexico and are typical of Ogallala groundwater that 
has not been perturbed by surface activities. 

Based on these findings, we conclude: 

A. The plugged and abandoned Conoco Federal #2 oil well is not 
discharging oil field-produced water to the Ogallala Formation via 
a casing leak. 

B. The soil near Conoco Federal #2 was not and is not a source of the 
calcium chloride observed in the McCasland windmill well. 
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C. Calcium chloride and possibly other residual material exist in the 
water storage tank adjacent to the McCasland wmdmill well and 
appear to be the source of calcium chloride observed in the water 
found in this well. 

D. Leakage of water from the storage tank to the Ogallala Formation 
causes a small zone of groundwater quality degradation. 

E. Adequate pumping of the windmill should restore groundwater 
near the area to an acceptable quality. 

F. Activities of Mewbourne did not cause the observed impairment of 
groundwater quality at the McCasland windmill well. 

G. Activities of Mewbourne up-gradient (northwest) of monitor well 
Mewbourne A have not caused any impairment of groundwater 
quality in the Ogallala Formation. 

We recommend that: 

I. Mewbourne should not be required to conduct additional 
investigation or inquiry at this site. 

I I . Mewbourne should be granted the authority to plug and abandon 
monitor well Mewbourne A. 
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2 Introduction 
Mewbourne operates oil wells adjacent to the well commonly known as 
Conoco Federal #2, which was plugged and abandoned by Mewbourne in 
1974. The owner of the surface land on which Conoco Federal #2 is 
located is McCasland Ranch. The Federal government has leased mineral 
rights for the land to Mewbourne. Conoco Federal #2 is in Section 30, 
T20S, R39E (1980 FEL 660 FSL) in Lea County, New Mexico. Plate 1 
shows the location of the well relative to Hobbs, New Mexico. Plate 2 
displays the oil field road network and access to the site. 

In 1989, McCasland Ranch installed a wmdmill-driven water supply well 
about 35 feet from Conoco Federal #2 (referred to hereafter as the 
McCasland windmill well). The cover of this report shows the well site of 
Conoco Federal #2 and the McCasland windmill well. 

On January 21,1998, Mr. Gary Wink of the NMOCD Hobbs Office filed 
a report indicating that the McCasland windmill well exhibited 12,000 
ppm dissolved chloride. Mewbourne conducted an investigation and 
responded to NMOCD on April 4,1998. NMOCD evaluated the data 
submitted by Mewbourne, conducted additional field inspections, 
obtained published data for the area and requested that Mewbourne 
perform an additional investigation Getter dated June 26,1998). On 
behalf of Mewbourne, Hicks Consultants prepared a response to the June 
26,1998, letter. Our August 17,1998, investigation plan identified the 
work elements proposed to investigate the groundwater quality issues 
near the area of Conoco Federal #2 and the McCasland windmill well 
(the Study Area). This field investigation of the Study Area was carried 
out in September 1998. 

In a November 4,1998, letter to NMOCD, Hicks Consultants 
summarized the data available at that time, as well as the results of the 
field program described in the August 17,1998, investigation plan. This 
submission summarizes much of the November report. In a letter dated 
March 9,1999, NMOCD required additional investigation. After several 
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telephone conversations with Mr. Wayne Price of NMOCD, Hicks 
Consultants outlined an investigative field campaign to address the 
remaining NMOCD questions regarding the Study Area. We submitted 
this second investigation plan on March 9,1999; NMOCD approved the 
plan on April 8,1999. Scheduling conflicts caused a delay in completing 
this second field investigation, which was carried out in July and August 
1999. On August 11,1999, we summarized our progress and were 
granted a three-week extension for submission of the final report. This 
report fulfills all of the requirements placed on Mewbourne by NMOCD. 

ENVIRONMENTAL SITE ASSESSMENT—Conoco Federal Lease 
September 3.1999 

Page 5 



R.T. HICKS CONSULTANTS, LTD. 

3 Pre-lnvestigation Review of 
Published Data 

In order to properly design the 1998 investigation, Hicks Consultants 
conducted a literature search to obtain information on the geology and 
hydrogeology in southern Lea County, near Conoco Federal #2. We 
obtained well logs from the office of the State Engineer for water wells 
within five miles of Conoco Federal #2. We examined Mewbourne files as 
well as information at the Hobbs office of the NMOCD for additional 
information regarding drilling, production and plugging of Conoco 
Federal #2. 

Plate 3 is a topographic map presenting the locations of Conoco Federal 
#2 and the nearby water supply wells. Plate 4. a groundwater map of 
southern Lea County, shows that the McCasland windmill well is near 
the boundary (shown as a dashed line) between Triassic rocks and 
saturated Tertiary and Quaternary rocks. West of the boundary, the 
Tertiary Ogallala Formation, which is the principal aquifer of the area, is 
unsaturated (dry). Plate 4 also presents depth to water and total depths of 
nearby wells. As this plate shows, wells within the area mapped as 
Ogallala suggest a saturated thickness (difference between depth to water 
and total well depth) ranging from 2 feet to 125 feet, with both extremes 
occurring near the boundary. The 1988 driller's log of the McCasland 
windmill well identifies the base of the Ogallala at 88 feet. (All relevant 
drilling logs are included in this report as Appendix A) 

The log for the McCasland windmill well shows anhydrite (CaS04) from 
70 to 88 feet below land surface. Of nine water wells within a five-mile 
radius of the site, well logs show that only one other well encountered 
anhydrite (see Appendix A). This well is located in Section 24, T20S, 
R38E, approximately two miles northwest of Conoco Federal #2, and is 
labeled in the log as McCasland Well No. 3. In this well log, the recorded 
anhydrite layer lies between 54 and 58 feet. 
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Employing water chemistry data from Nicholsen & Clebsch (1961), Hicks 
Consultants looked specifically at nine oil production wells and three 
Ogallala water supply wells near Conoco Federal #2 (Table 1). We also 
examined and used the water chemistry data originally prepared by 
NMOCD. 

We investigated available records from Conoco Federal #2 for any 
indications of a potential source of impairment to the surrounding 
aquifer. The drilling log from December 1970 refers to the use of 200 
sacks of regular 2% CaCl at a depth of 1,663 feet below grade. Calcium 
chloride is typically used at low concentrations such as this to accelerate 
the curing of cement grout used in setting casing. This description of the 
200 sacks of 2% calcium chloride is the only written indication that such 
material was used at the site. 

Mewbourne plugged and abandoned the well during the latter half of 
February 1974. Plugs were set at depths of 6,000 feet, 4,100 feet, 3,000 
feet and 1,710 feet below grade, and at the surface. There is no evidence 
from the abandonment record to suggest that the well casing may be 
leaking or otherwise impairing the surrounding aquifer. 

Finally, we asked several Mewbourne employees if they had any 
information or recollection regarding the location of the reserve pit, 
drilling methods, etc. While none were present when the well was drilled 
or plugged in the early 1970s, several suggested that the layout of the 
caliche pad strongly suggested the existence of a reserve pit due north of 
the well. They suggested that the driller may have used a "clear water 
drilling mud" to drill the hole. The Mewbourne employees also stated that 
the water storage tank used to store water pumped from the McCasland 
windmill well appeared to have been formerly used for oil field 
operations. 
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4 Field Investigations 
Hicks Consultants carried out two field investigations of the Study Area: 
a groundwater sampling in September 1998 and a monitor well drilling 
and sampling program in July and August 1999. 

4.1 September 1998 Groundwater Sampling 
On September 1,1998, Melissa Snodgrass of Hicks Consultants examined 
the Study Area with Mr. Jerry Elgin of Mewbourne. Ms. Snodgrass 
visited the four water wells shown on Plate 3 (which include the 
McCasland windmill well) and collected water samples from three of 
them. 

Assaigai Laboratories received samples from this first field program on 
September 2, 1998. The laboratory analyzed each sample for major 
cations and anions, and calculated the ion 
balance for all three wells. Table 2 summarizes 
the results from these analyses as well as 
previous analyses from the NMOCD. The chain 
of custody forms are included in this report as 
Appendix B; in these forms, Conoco Federal #2 
is labeled Fed #2. 

MCCASLAND WINDMILL WELL: The McCasland 
windmill well is located 35 feet from the plugged 
and abandoned Conoco Federal #2 (see Figure 
1). The well installation includes the water 
supply well, the windmill used for pumping, a 
water storage tank and a water trough into 
which the storage tank discharges. During our 
investigation, the water trough exhibited a thick 
salt crust along the water surface and feathery 

Figure 1: Location of 
McCasland windmill well 
relative to Conoco Federal 
#2, with oil well monument 
in foreground 
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yellow algae along the tank surfaces. Hicks Consultants collected a water 
sample from the standpipe of this windmill (see Table 2 for sample 
results). 

MEW #2 & MEW #3: The water well labeled MEW #2 on the chain of 
custody form is approximately two miles north of Conoco Federal #2 
(also see Plate 3). Another water supply well, MEW #3, is located 1.5 
miles north of Conoco Federal #2. Mr. Elgin stated that water from these 
two wells is used by livestock. Our field investigation showed that water 
troughs at both of these wells contained green algae, tadpoles and other 
aquatic species. The edges of the tanks contained only a thin layer of salt 
encrustation. Livestock were near both tanks. Because the wind during 
the site visit was not sufficient to cause the windmills to pump, water 
samples could not be collected from the wells themselves. Hicks 
Consultants collected a water sample from the MEW #2 water trough. 
No sample was taken from MEW #3. 

MEW #4: The fourth water well, MEW #4, is approximately two miles 
northwest of Conoco Federal #2. We believe this is the well referred to in 
the well logs (Appendix A) as McCasland No. 3—it is within a quarter 
mile of the location given on the well log, and no other wells are nearby. 
Our investigation revealed that the water trough of this well contained 
some green algae; salt encrustation was considerably less than in the 
water trough at the McCasland windmill well, though greater than in 
MEW #2 and MEW #3. Site evidence suggests that livestock drink from 
this well. Because the windmill was not pumping during the site visit, 
Hicks Consultants collected a water sample from the MEW #4 water 
trough. 

4.2 July/August 1999 Monitor Well Drilling and 
Soil Sampling Program 
On July 29,1999, Mr. Corky Glenn of Glenn's Water Well Service 
obtained water levels from the four wells shown on Plate 3. Table 3 
presents the results of this survey. As Table 3 indicates, we obtained 
surface elevation data from the US Geologic Survey topographic map. 
From these data, we postulated that groundwater flowed to the southeast 
at Conoco Federal #2. 

The March 9,1999, investigation plan proposed one monitor well down-
gradient from Conoco Federal #2 to determine the extent of water 
quality impairment. The presence of an extensive sand dune field south 
and east of Conoco Federal #2 limited access to potential drilling 
locations southwest (down-gradient) of Conoco Federal #2 (see Figure 
2). Along the predicted southeast flow path, one feasible well location was 
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within the original oil 
well pad, about 120 feet 
from the McCasland 
windmill well. The 
other location was 
more than 4,000 feet 
southwest, along a 
service road that 
transverses the dune 
field. Because we 
hypothesized that the 
source of calcium 
chloride may be 
associated with the 
drilling operations (e.g. 
a former reserve pit), 
drilling a potential 
conduit between groundwater and the potential source was not prudent. 
We eliminated a location on the well pad from further consideration. The 
second location was simply too far from the potential source area to test 
our hypotheses. 

Figure 2: Dune field south 
of Conoco Federal #2 taken 
from McCasland windmill 
well, showing drill rig 
constructing Mewbourne A 

Due to the logistical constraints of constructing a monitor well directly 
down-gradient, we requested a modification of our approved 
investigation plan (August 11,1999). We proposed a monitor well 
location 100 feet south and 600 feet east of Conoco Federal #2, adjacent 
to a caliche service road. The NMOCD appropved the proposed 
modification. 

Eades Well Drilling Service mobilized to the site to began drilling on 
August 16, 1999- A representative of McCasland Ranch was present to 
observe drilling activities. Drill cuttings became relatively moist (68 feet 
below grade), causing Eades to convert from air drilling to water drilling. 
Eades used about two gallons of a polymer-based drilling fluid to 
condition the water. Drilling stopped at 91 feet, after penetration of the 
Triassic Dockum Group, or "Red Beds." 

As the well log shows (Appendix A), the unsaturated zone extends from 
ground surface to 73 feet. Light brown to reddish brown sand with minor 
clay and caliche characterize the unsaturated zone. The zone of 
saturation lies between the water table (73 feet) and the top of the "Red 
Beds" (Triassic Dockum Group) at 88 feet below grade. The saturated 
zone is dominantly sandy gravel, a typical lithology found at the base of 
the Ogallala Formation. We observed abundant white clay in drill 
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cuttings from the uppermost three feet of the Dockum Group (88-91 feet 
below grade). At 91 feet below grade, the drilling fluid changed from clear 
to deep red and the cuttings showed red claystone. 

After circulation of clear water from the water truck to remove cuttings, 
Eades completed the well with 20 feet of well screen (91-71 feet below 
grade) as shown in Appendix A. Eades developed the well by pumping for 
35 minutes at 15-20 gpm. Produced water, which discharged to the mud 
pit, was completely clear and free of silt or clay after five minutes of 
pumping. After 13 minutes of pumping, specific conductance stabilized at 
876 micro-seimens/meter (compensated for temperature). The 
temperature of the discharged water dropped from nearly 25 degrees C to 
a relatively constant 20 degrees C at the end of pumping. 

We obtained groundwater samples from the development pump at the 
end of pumping. The McCasland Ranch representative also obtained 
samples. Table 2 shows the results of the analyses from Assaigai 
Analytical Laboratory. Appendix B contains the original laboratory 
reports and the chain of custody forms for this event. 

The approved investigation plan also called for sampling of the 
McCasland windmill well and three other nearby (up-gradient) water 
supply wells. Because the field conductance of the newly-drilled monitor 
well suggested water chemistry similar to the three up-gradient wells, we 
elected to forego additional sampling of these three wells. We did obtain 
water samples from the McCasland windmill well and its associated 
water storage tank. 

At 1:30 p.m., we switched the windmill from standby to active operation. 
After breaking the connection between the windmill and storage tank, we 
noted that water from the 
tank flowed back to the 
well casing when the 
windmill ceased pumping. 
We separated the flow pipe 
to permit the windmill to 
pump without causing 
additional backflow from 
the tank to the well casing 
(see Figure 3). At 4:22 
p.m., we obtained a sample 
of the backflow discharge 
from the water storage 
tank . At or about this 
same time, the 
representative of 

Figure 3: Photograph 
showing water from 
storage tank flowing past 
check valve toward 
windmill well 
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McCasland Ranch obtained a sample of the backflow and a sample from 
the McCasland windmill well. The windmill pumped about 20 gallons per 
hour during the afternoon. About 5 p.m., the windmill pumped relatively 
continuously, discharging about 1 gpm. We sampled the windmill 
discharge at 5:15 p.m. Table 2 also presents these analytical results. 

To determine if past oil exploration or production activities had resulted 
in a spill or release of calcium chloride near Conoco Federal #2, the 
investigation plan required soil sampling within the suspected reserve pit 
and other locations where calcium chloride may have been stored/ 
disposed. The layout of the caliche pad relative to Conoco Federal #2 
suggested that the reserve pit was north of the former oil well. Figure 4 is 
a photomosaic of the area north of the oil well, showing the observed 
changes in vegetation that suggests a former reserve pit in this location. 
Using a backhoe, we excavated three test holes within the suspected 
reserve pit and one test excavation on the caliche pad. Mewbourne 
employees suggested that materials might have been stored west of the 
well during drilling, workover or plugging operations. 

Plate 5 shows the locations of the test excavations relative to Conoco 
Federal #2, the caliche pad and the McCasland windmill. In Test Pit #1, 
the backhoe encountered cured grout and one bag of hardened cement 
and clean, dry eolian sand. The excavation, which was about 9 feet deep, 
3 feet wide and 12 feet long, encountered no evidence of drilling mud, 
plastic liners or salt. We did not find any material that suggested this area 
was used for disposal of waste. Using the backhoe, we obtained two 
samples from this excavation: one from the bottom of the excavation (9 
feet) and one from the side of the excavation at 5 feet. 

Figure 4: Photomosaic 
of area north of Conoco 
Federal #2— 
note rectangular shape 
of disturbed ground, 
suggesting former 
reserve pit 
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We excavated Test Pit #2 in a similar manner. The area surrounding Test 
Pit #2 exhibited less plant growth than the remainder of the disturbed 
area north of Conoco Federal #2. We hypothesized that salt disposal may 
have hindered plant growth. In this excavation, we encountered only 
clean, dry eolian sand, without any evidence of calcium chloride. We did 
not find any material to suggest that this area was used for disposal of 
waste. Using the backhoe, we obtained two samples from this 
excavation: one from the bottom of the excavation (9 feet) and one from 
the side of the excavation at 5 feet. 

Along the western edge of the disturbed area, we found old wire rope and 
other material at the surface that suggested past disposal of exploration 
and production waste. However, when we excavated Test Pit #3 through 
this debris, we penetrated only clean, dry, eolian sand. We did not find 
any material that suggested this area was used for disposal of waste. 
Using the backhoe, we obtained two samples from this excavation: one 
from the bottom of the excavation (7 feet) and one from the side of the 
excavation at 5 feet. 

On the caliche drill pad, west of Conoco Federal #2, we selected an area 
of limited vegetation for Test Pit #4. Here, we hypothesized that calcium 
chloride spills and/or disposal may have limited plant growth. Again, we 
encountered only clean, dry eolian sand below the caliche pad. We did 
not find any material to suggest that this area was used for disposal of 
waste. Using the backhoe, we obtained two samples from this 
excavation: one from the bottom of the excavation (7 feet) and one from 
the side of the excavation at 5 feet. Although the McCasland Ranch 
representative did not elect to split samples from the test excavations, he 
observed the entire soil sampling program. 

On August 18,1999, we mixed about 500 grams of each sample with 
about 500 grams of distilled water. After stirring the mixture and waiting 
about five minutes, we decanted the fluid and measured its specific 
conductance. Table 4 presents the results of this screening analysis. We 
submitted the four samples showing the highest conductance to the 
laboratory for analysis of major cations and anions. The results of the 
laboratory analysis are in Table 5. 

For the monitor well sample, we requested analysis for volatile organic 
compounds—calcium, sodium, chloride, sulfate, carbonate and total 
dissolved solids (TDS). For samples from the McCasland windmill well, 
water storage tank and soil samples, we requested only the afore­
mentioned cations and anions. 
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5 Discussion & Conclusions 

5.1 Hydrogeology of the Ogallala Formation 
The lithologic log of monitor well Mewbourne A demonstrates that the 
principal water-bearing zone in the area of Conoco Federal #2 is a 
coarse-grained sand and gravel unit at the base of the Ogallala 
Formation. This saturated, coarse-grained basal unit is typical of the 
Ogallala Formation. We observed no evidence of evaporites (e.g. 
anhydrite or gypsum), although, to the untrained eye, the white clay 
observed at the top of the Dockum Group (88-91 feet below land surface 
in Mewbourne A) resembles anhydrite. We conclude that the wells of the 
area tap the Ogallala Formation. We also conclude that the natural 
lithology of the water-bearing zone could not cause the high 
concentrations of calcium or chloride observed in the McCasland 
windmill well. 

Plate 6 shows the potentiometric surface derived from August 1999 water 
level measurements in four windmills and in the monitor well 
Mewbourne A. Although the well casing elevations are not surveyed, the 
flat terrain permits an estimate of the well head elevation to within 2-4 
feet. The relatively steep hydraulic gradient, 0.004, permits an accurate 
estimate of the direction of groundwater flow, despite the margin of error 
associated with casing elevations. We conclude that groundwater flows 
from the northwest to the southeast in the area near Conoco Federal #2. 

5.2 Groundwater and Storage Tank Chemistry 
According to analysis of samples taken during Hicks Consultants' 
September 1998 sampling event, the McCasland windmill well near 
Conoco Federal #2 exhibited a laboratory conductivity of 7,800 
umhos/cm, predominately calcium and chloride. The water from MEW 
#2 showed a conductivity of 1,160 umhos/cm. Carbonate was the 
highest anion concentration, at 275 ug/1; the cations calcium and sodium 
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were each approximately ioo ug/L In MEW #4, calcium and sulfate 
were the dominant cations and anions, respectively. The specific 
conductance of MEW #4 was 3,700 umhos/cm. 

Analytical results from the August 1999 investigation of the McCasland 
windmill well differ from the results of the August 1998 sampling event, 
as well as from the results obtained by Mewbourne in its March 1998 
investigation (see Table 2). Although 1999 analyses show the water to be 
still dominated by calcium chloride, the total dissolved solids analysis is 
50% less than the results from March 1998. The concentration of other 
cations and anions in analyses from the 1998 investigations are also 
significantly higher than the result from the 1999 analysis. 

However, the August 1999 laboratory analysis of the McCasland water 
storage tank (McCasland Tank in Table 1) is very similar to the 1998 
analyses of the McCasland windmill well. The calcium, chloride, sodium 
and sulfate concentrations are about 25% higher in the 1999 analysis of 
the water storage tank than in the 1998 analyses of the wmdmill well. In 
contrast, the sulfate and magnesium concentrations of the water storage 
tank (1999) are essentially the same as the 1998 analyses of the windmill 
well. 

We conclude that the 1998 samples from the McCasland wmdmill well 
were a mixture of water from the Ogallala and backflow from the well's 
water storage tank We further conclude that: 

• the water storage tank used at the McCasland windmill well 
contains calcium chloride and other residual material from its 
former use as an oil field tank; 

• water pumped from the Ogallala Formation into the storage tank 
dissolves the calcium chloride and residual material that remains in 
the storage tank; 

• the resultant calcium chloride water in the water storage tank flows 
into the Ogallala Formation via a leaking check valve when the 
windmill is not pumping; 

• four hours of pumping the McCasland windmill removed some of 
the backflow from the storage tank and obtained some water from 
the Ogallala Formation; and 

• the residual material in the storage tank does not contain sulfate or 
magnesium. 

The newly drilled monitor well, Mewbourne A, exhibits chemistry similar 
to the up-gradient Mew #2 (see Table 2). Mewbourne A and Mew #2 are 
the only wells at the Study Area that are within the groundwater 

EIWIBOHMEKTAL SITE ftSStSSMHiT—Conoco Federal Lease 
September 3.1999 
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concentration limits established by the New Mexico Water Quality 
Control Commission. We conclude that Mewbourne A and Mew #2 
represent the ambient water quality conditions of the Ogallala Formation 
and have not been perturbed by surface activities. 

Hicks Consultants compared the water chemistry of the water wells at 
the Study Area with produced water from nine oil production wells and 
water from three Ogallala water supply wells in southern Lea County. 
The locations and ion concentrations for all these wells are displayed in 
Table 2. Plate 7 plots all the wells, along with the results from the 1971 
sampling of Conoco Federal #1, a nearby oil well, and results from the 
1998 and 1999 sampling events, on a trilinear diagram. 

As Plate 7 shows, all oil field-produced waters plot very closely, with high 
levels of sodium and chloride and high total dissolved solids (TDS). The 
Ogallala water supply wells show some variation, but are generally in the 
center of the diamond-shaped diagram (see Figure 5), with balanced 
concentrations of all ions and a significantly lower TDS concentration 
(see Table 2). The 1998 samples from the McCasland windmill well plots 
apart from the oil field produced water and the Ogallala water supply 
wells due to the dominance of calcium (Ca) and chloride (Cl). MEW #2 
and Mewbourne A plot adjacent to the Ogallala wells. MEW #4 also plots 
as calcium chloride water, but with a higher percentage of sodium (Na) 
than the McCasland windmill well. The McCasland water storage tank 
plots near the 1998 McCasland windmill well samples. The 1999 analysis 
of the McCasland windmill well plots between the Ogallala water and the 
McCasland water storage tank. 

Figure 5: Detail of trilinear 
diagram presented in 
Plate 7, emphasizing 
hydrochemical differences 

ENVIRONMENTAL SITE ASSESSMENT—Conoco Federal Lease 
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According to Groundwater Hydrology (D. Todd, Wiley 1980): 

Simple mixtures of two source waters can be identified; 
for example, an analysis of any mixture of two waters will 
plot on a straight line AB on the diagram, where A and B 
are the positions of the analyses of the two component 
waters. 

Ogallala groundwater impaired by sodium chloride-rich produced water 
from a casing leak would plot between the Ogallala and sodium chloride 
groupings. As Figure 5 illustrates, the McCasland windmill well does not 
plot on a line between these two groupings. We conclude that the 
observed impairment of water quality at the McCasland windmill well is 
not the result of a casing leak or other release of oil field-produced water. 
The evidence presented in Plate 7 and Figure 5 further supports our 
earlier conclusion that the water from the McCasland windmill well is a 
mixture of Ogallala water (such as Mew #2 or Mewbourne A) and 
calcium chloride water created from the McCasland water storage tank. 
We conclude that inadequate prepresentative urging of the McCasland 
windmill well and backflow from the storage tank caused the 1998 well 
analyses to plot adjacent to the storage tank (Figure 5). 

5.3 Litholoqy and Chemistry of the Soil Zone 
at Conoco Federal #2 Well Pad 
Despite the observed difference between the vegetation due north of 
Conoco Federal #2 and the surrounding countryside (see Figure 4), there 
was no evidence of drilling mud and/or oil field waste. Obviously, the 
area north of Conoco Federal #2 was disturbed by oil field operations and 
minor amounts of debris (cement, wire rope, etc) placed in the pit. The 
chemical analyses of soil, which show chloride values below 20 mg/kg, 
do not suggest disposal of any material such as calcium chloride. We 
conclude that the area north of Conoco Federal #2 was a reserve pit. We 
further conclude that: 

• disposal of bentonite drilling mud did not occur in the reserve pit; 

• disposal of calcium chloride did not occur in the reserve pit; and 

• soil near Conoco Federal #2 is not the source of the calcium chloride 
observed in the McCasland wmdmill well. 

EOTIROHMEKTAt SITS ASSESSMENT—Conoco Federal Lease 
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5.4 Recommendations 
I. Mewbourne should not be required to conduct additional 

investigation or inquiry at this site. 

II. Mewbourne should be granted the authority to plug and abandon 
monitor well Mewbourne A. 
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Table 3 
Field measurements for Mewbourne oil project 

Distance between 
Ground ground and Depth to Groundwater 

Well Name on Plate 4 Elevation measuring point Groundwater Elevation 
McCasland Wmdmill 3558 1 78 3481 
Mew #2 3545 1 55.5 3490.5 
Mew #3 3540 1.5 57 3484.5 
Mew #4 3572 1 58 3515 
Mewbourne A 3553 1 72.99 3481.01 

Table 4 
Chemical analyses of soil at Conoco Federal #2 

! Chloride ' Fluoride Sulfate Calcium] Iron Mg K Sodium 
: test Pit #i,6feetdeep * 5T nd' 23.8 ~2880~ 1390; 1470r 2921 nd" 

JestPit#2,9feetdeep ; 6.2; 1.9 31.1, 413 2250 348. 428 106 

:festPtt#4, 7feetdeep " } 1 5 . 4 " n d t 1 1 7 - 1530; 1740'242 338; 62.7 

Table 5 
Soil conductance at Conoco Federal #2 

Sample Location 
Test Pit #1 

iTestPit#2 

iTest Pit #3 

Test Pit #4 

[Dolled Water 

Depth j 
5ft i 

5ft 
9ft ! 
5 ft 1 
7 ft y 
5ft ! 
7ft i 
NA 

Conductivity (uS/cm) 
"_" 1 8 i 1 " " 

6.6 
13.5 
20.7 
13 

18.2 
134 
28 
3.1 

Notes 
Submitted io Laboratory 

! Submitted to Laboratory 

Submitted to Laboratory 

Submitted to Laboratory 
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APPENDIXA 

Well Drilling Logs 



iNClNEBR OFFICE 

WELL RECORD 

(A) ; Owner of well 

Section 1. GENERAL INFORMATION 

Da l l a s McCaaland 

Street or Post Office Address 
Qty and State , , 

P.O. Box 206 
Owner'lWell No. 

>V'-*d June 1*73 

Eunice. MM 88231 

Well w u drilled under Permit Ma. L-10»Q44 

fcr 
b. Tract No. of Map No of the 

. and l i located in the: 

_ Township 2 0 S 

Range. 39E _N.M.P.M. 

c. Lot No.. . of Block No. .of the. 
Subdivision, recorded in. -Lea. . County. 

d. X-
the, 

feet, Y* . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

D a l l a s McCasland (B) Drilling Contractor 

Address P.O. Box 206. Eun ice . NM 88231 

License No.. WD 1196 

Drilling Began 12-16-88 

Elevation of land surface or, 

Completed 12-17-88 J y p e t o o „ r o t a r y 

_ at well ir ft. Total depth of well 

Completed well U E shallow Q artesian. Depth to water upon completion of weft 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size o f h o l e - L I Z L i n . 

22 n. 
_ f t . 40 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
{gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
{gallons per minute) 

58 70 12 Gray sand 5 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
* (feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
* (feet) Type of Shoe 

From To 

5" ID 2.4 PVC 0 90 
<? 
'20 None 50 90 

Section 4. RECORD OF MUDDING AND CEMENTING 
. Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

None 

Section 5. PLUGGING RECORD 

.Plugging Contractor 
'Address 
.Plugging Method _ 
'Date Well Plugged. 
.Plugging approved by: 

SUte Engineer Representative 

No. Depth in Feet Cubic Feet 
of Cement 

No. 
Top Bottom 

Cubic Feet 
of Cement 

I 
2 
3 
4 

Jbate Received January 9, 0L989 

1^-10,044 #2 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

File No.. 

j(THIS IS NOW STOCK WELL NO. L-lO^OSe) 

U m t KXP. . . i f l i i N A 20.39.30.430 . Use Locauon N o ^ , m & ^ m 

At n i l 



Depth 
From 

nFeet 
To 

Thickness 
in Feet Color and Type of Material Encountered 

Surface 15 15 Sand 

15 25 10 Caliche ' 

25 45 15 Broken Anhydrite 

45. 58 13 Hard Anhydrite with gray lime 

58 70 12 Gray sand 

70 88 12 Anhydrite 

88 90 2 Red Bed 

1 , 
Section 7. REMARKS AND ADDITIONAL INFORMATION 

( / I 

CO 

O -1 

A'. 

The undersigned hereby certifies that, to the best of his knowledge end belief, the foregoing is a true and correct record of the above 
described hole. .. 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
Of Ihe S*t»te Engineer. AU r % except Section 5, sl answered " completely and accurate' ossible wh^- »PV well is 
drilled, reptIred.or deepened. . this form is used as a , _ Jtecord, only Section 1(a) and Section 4 be comp \ 



s 
( .NCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

O ( 
JUKI I f Tl 

(A) Owner of well Da l l a s McCasland 
Street or Port Office Addietf. 
Chy tnd SUte — 

P.O. Box 206 
Owner*sWellNo.. 

Eun ice , NM 88231 

WeU wat drUled under Permit No.. L-10.044 . tnd is located in the: 

b. Tract No.. 

M NW w HH. 14 of Section t k Township 2QS 

of Map No of the 

Range. 38E .N.M.P.M. 

c. Lot No.. . of Block No.. .of the. 
Subdivision, recorded hi. . County. 

d. X - . 
the. 

.feet.Y- . feet, N.M. Coordinate System. . Zone in 
Grant. 

D a l l a s McCasland (B) Drilling Contractor 

Address P.O. Box 206, Eunice . NM 88231 

.License No. _ W D J l i l 

Drilling Begin 12-28-88 Completed 12-29-88 ^ t a a U r o t a r y S i M o f h o l e 6* ^ 

Elevation of land, surface or - at weU is ft . Total depth of weU — ft. 

Completed well is O shallow CD artesian. Depth to water upon completion of weU ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearlng Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearlng Formation 

Estimated Yield 
(gallons per minute) 

46 54 8 Gray sand 3 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

4V* tn 2.0 PVC 20' none 38 56 

Section 4. RECORD OF MUDDINC AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

Nope 

Section 5. PLUGGING RECORD 

Plugging Contractor 

Depth in Feet Cubic Feet 
A P , , ' l ! t l ( n «. M - f h ' " ! No. 

Depth in Feet Cubic Feet 
A P , , ' l ! t l ( n «. M - f h ' " ! No. Top Bottom of Cement 
W f)lM Wl.ll P\„o?*A 

Top Bottom of Cement 
W f)lM Wl.ll P\„o?*A 1 
«m Plugging approved by: 2 

3 
£ State Engineer Representative 4 

0 !, FOR USE OF STATE ENGINEER ONLY 
Date Received January 9, 1989 

PSI 

* M t a M « t - 1 0 , 0 4 4 #3 EXP. 
Location No 20.38.24.11333 

fJHIS IS NOW STOCK WELL HO. L-10,057) / • * 3 



Section 6. LOG OF HOLE 
Depth 

From 
nFeet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

0 5 5 Red clay 

5 15 10 Caliche 

15 46 21 Anhydrite 

46 54 8 Gray sand 

54 58 4 Anhydrite 

58 Red bed 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

•X-
ur-

This well was drilled 600' north from well #1. 

-=»> 

cJ=> 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing Is a true and correct record of the above 
described hole. 

. • ? 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of ttw State Engineer. AH J \ except Section 5, ? v •w» w * r e d w completely and accurate' ossible wh well is 
drilled, repaired.or deepened . this form is used as a » .„ Record, only Section 1(a) and Section Secomp 



Form WH-ia fJEMGR. LOU ST/TF NOINEER OFFICE 

». nuL RECORD I 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
ne&reit 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 9 need be completed. 

Section 1 
(A) Owner of we 

Street and Number 

City - /J-dJ ft ^ State ^7 W f • 

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

VA S f t v * VA of Section. .^/ -Twp. / f S Bge. 

(B) Drilling Contractor,.^ i L F i r * A / , <%^xj&UGVDm Ho../&/? 

Street and Number # }?> Y ^ A j L a U . „ 

(Plat of S40 acraa) 

City 
Drilling was commenced. 

Drilling was completed 

State l l >>7 

Elevation at top of casing in feet above sea level Total depth of well— 

State whether well is shallow or artesian -Depth to water upon complete 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Ha 
Depth in Feet Thickness in Description of Water-Bearing Formation Ha 

From To Feet 

1 & a 9* 
2 / * / 
3 

4 

S 

Section 3 RECORD OF CASING 

Die 
in-

Pounda 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Die 
in-

Pounda 
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 

Frc«n To 
Diameter 

Hole in In. 
Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 9 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used , — 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

.License No.. 
City, State-

-Tons of Roughage used. -Type of roughage. 

-Date Plugged. .10. 
Cement Plugs were placed as follows: 

Basin Supervisor 

FOB USE OF STATE •EtfdtNEER ONLY 

Tin in-,-,.'^oilr 
Date l ^ g e d 71 — 

:S Hi/ «W 0961 

No. Depth of Plus 
No. ot Sacks Used No. 

From To 
No. ot Sacks Used 

File No. 
Use. JL Location No. 



Section 8 1 LOS OF WELL 

•fr,*, D*pt^]fcp.re>t Thickness 
in Feet Color Type of Material Encountered From To 

Thickness 
in Feet Color Type of Material Encountered 

o t 
r fa *3 J-dT 

7 
24 

/ad 

/*/• 
* / 

/•** . 1 s E ' e v - T TT7 ' 
Depth 16 K T" ajp7-' 
Elmr of * Tr»?rJ <*. 

UK, No /?• 2?< £A 223^3-
Hvdra. Survey Field Check X 

SUUNCE Or ALHIUUt GIVEN 

InterbalaUd Horn IODO. Shuel A' 

UeteTinluuu bv Inil. Uwelinu 

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

f WeU Driller / 

J 



STATE ENGINEER OFFICE 
VVaJ-RECCRD 

Section 1. 0£hOVU. INFORMATION 

(A) O w n e r Of Well J a y i i n n U ^ a r y 

June 1972 

.Owner's Well No. 

Street or Post Office Address F M»mnnFM 

City and State Hnhh* W a w Ma*inn MOM 

Well was drilled under Permit No. L . I O B57 

a. .1/4. 

Ranoe 39E 

b. Tract No. 

c. Lot No. _ 

M Z J i 1/2. 

. N.M.P.M. 

_ of Map No, 

. of block Na 

and is located in the : 

.1 /4 of Section .31 Township 195 

.of the . 

. of the 

Subdivlslon.recorded in County. 

d. X= .feet,Y> ,feet,N.M. Coordinate System 

Zone irrthe Grant 

(B) D r i l l i ng C o n t r a c t o r . A f r n f l E f l t i f l * 

A r i r i r a a * IPOO F RanHar Bh/rt Hnhh f t Kl«w UaHf iO ftBMO 

.UcenseNa w n . m ^ 

Drilling B e g a n J L 4 J l f L _ _ Completed S - 4 - » B Typa Tool a Rotary Size of hola7 7/B In. 

Elevation of land surface « at well Is ft. Total depth of well JL35 f t . 

Completed well Is shallow artesian Depth to water upon completion of well 75 f t . 

Section 2. PRINCIPAL WATER-BEARING. STRATA 

Danth In Faat Thickness 
In Faat 

Description of Water-Bearlng Formation Estimated Yield 
From To 

Thickness 
In Faat 

Description of Water-Bearlng Formation Estimated Yield 

73 138 eo Water Sand with Sandstone Stringers 35 

Section 3. RECORD OF CASINO 

Diameter Pounds 
nar font 

Threads Danth In Faat Length 
ffanA 

Type of Shoe 
p«rfrt at lnns Diameter Pounds 

nar font 
Threads 

Ton RoHnm 
Length 

ffanA 
Type of Shoe From Tn 

5 3/4 ieopsi 135 115 135 

Section 4. RECORD OF MUDDING AND CEMENTING 

nnnth Ir Faat Hole 
DiamatAr 

Sacks 
of Mi id 

Cubic Feet 
of P-Amnrrt 

Method of Placement 
From Tn 

Hole 
DiamatAr 

Sacks 
of Mi id 

Cubic Feet 
of P-Amnrrt 

Method of Placement 

Section 5. PLUQOINQ RECORD 
Plugging Contractor 

Address 

Plugging Method _ 

Date Well Plugged. 

Plugging approved by: 

S t a t a E n g i n e e r Reprasanta t l t fa 

Na 
Faat Cubic Feet 

nf Cam ant Na Tnn Rnttnm 
Cubic Feet 
nf Cam ant 

1 

2 

3 
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Date Received 06/14/96 

FiiaMo 1^-10.557 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL. .FSL. 

.Use. Domestic .Location No. 19.39.31.21121 



f 
Mftntinn ft, LOQ OP HOLE 

r»finth| 
Pmm 

Q-Eflflt 
Tn 

Tnickness 
In Feet Color and Type of Material Encountered 

0 1 1 Top Soil (.* 

1 32 31 Caliche 

32 34 2 Sandstone 

34 73 39 Sand & Sandstone Stringers 

73 75 2 Sandstone 

75 135 60 Water Sand with Sandstone Stringers 

Jayson Ussery 
Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing Is a 
true and correct record of the above described hole. 

Dril ler 

INSTRUCTIONS: 
This form should be executed In triplicate, preferably typewritten, and submitted to the appropriate 
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 1(a) and Section S need be completed. 



APPENDIX B 

Laboratory Reports and 
Chain of Custody Forms 
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ASSAIGAI 
ANALYTICAL 
LABORATORIES. INC. 
7300 Jefferson, NE • Albuquerque, New Mexico 87109 (505)345-8964 « FAX (505) 345-7259 

3332 Wedgewood Dr., Suite N • El Paso, Texas 79925 • (915)593-6000 • FAX (915) 593-7820 
127 Eastgate Drive, 212-C • Los Alamos, New Mexico 87544 • (505) <j>< -̂̂ 55ixplanation 0 f c o d e s 

RT HICKS CONSULTING, LTD 
attn: MICHELLE HUNTER/RANDY HICKS 
4665 INDIAN SCH. NE 106 
ALBUQUERQUE, NM 87110 1-9 

analyte detected in Method Blank 
result is estimated 

analyzed out of hold time 
tentatively identified compound 

subcontracted 
see footnote 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: RT HICKS CONSULTING, LTD 
Project: 9908178 MEWBOURNE William P. Biava: President of Assaigai Analytical Laboratories, Inc. 

CC.ID CF2TP47FT SI* SOIL Sample 
Collected 

08/1&99 
16:10:00 

Run Sequence CAS# 

EPA 300.0 

Analyte Result Units 
Dilution 

Factor 

Detection 

Limit Code 

Run 

Date 

MW. 1999.964-59 Nitrate, as N 1.7 mg/Kg 2 0.2 06/20/99 
MW. 1999.884-59 Nitrite, as N ND mg/Kg 2 0.2 08/20/99 

QC Group 

9908178-01A 
W99178 
W99178 

9908178-01A 
W99176 MW.1999.984-59 

W99178 MW.1999.984-59 

W99178 MW. 1999.984-59 

9908178-01A 

EPA 300.0 
Chloride 15.4 mg/Kg 2 0.5 
Fluoride ND mg/Kg 2 0.5 
Sulfate 11.7 mg/Kg 2 0.5 

SW846 3050A/6010A (CP 

M99964 MW.1999.1010-63 7440-70-2 Calcium 1530 mg/Kg 1 15 
M99964 MW.1999.1010-63 7439-89-6 Iron 1740 mg/Kg 1 15 
M99964 MW.1999.1010-63 7439-95-4 Magnesium 242 mg/Kg 1 10 
M99964 MW.1999.1010-63 7440-09-7 Potassium 338 mg/Kg 1 10 
M99964 MW.1999.1010-63 7440-23-5 Sodium 62.7 mg/Kg 1 15 

08/20/99 
08/20/99 
08/20/99 

08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 

2£»D CF2TP3 7FT ST SOIL 
Sample 
Collected 

08/18/99 
16:20:00 

QC Group Run Sequence CASS Analyte Result Units 
Dilution 
Factor 

Detection 

Limit Code 

Run 
Date 

9908178-02A EPA 300.0 
W99176 MW.1999.964-64 Nitrate, as N j 1.2 mg/Kg 2 0.2 08/20/99 
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<P Client: R T H I C K S C O N S U L T I N G , L T D 

<p Project: 9908178 M E W B O U R N E 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

W99178 

9908178-02A 
W99178 
W99178 
W99178 

9908178-02A 
M99964 
M99964 
M99964 
M99964 
M99984 

MW.1999.984-64 Nitrite, as N ND mg/Kg 0.2 

EPA 300.0 
MW.1999.984-64 Chloride 2.1 mg/Kg 2 0.5 
MW.1999.984-84 Fluoride ND mg/Kg 2 0.5 
MW.1999.984-64 Sulfate 9.8 mg/Kg 2 0.5 

SW846 3050A/6010A ICP 
MW.1999.1010-64 7440-70-2 Calcium 257 mg/Kg 1 15 
MW 1999.1010-64 7439-89-6 Iron 1270 mg/Kg 1 15 
MW.1999.1010-64 7439-95-4 Magnesium 150 mg/Kg 1 10 
MW.1999.101 <W4 7440-09-7 Potassium 238 mg/Kg 1 10 
MW.1999.1010-64 7440-23-5 Sodium ND mg/Kg 1 15 

08/20/99 

06720/99 
08/20/99 
08/20/99 

08/25/99 

08/25/99 

06/25/99 

08/25/99 

08/25/99 

CF2 TP1 6FT Client 
0 Sample ID 

o 
QC Group Run Sequence CAS # 

Sample 
Matrix SOIL Sample 

Collected omma 
18:00:00 

9908178-03A 

W99178 

W99178 

9908178-03A 

9 
® W99178 

0 W99178 

© 
9908178-03A 

0 W99178 

O 
O 
O M99964 
0 M999B4 

M99964 
9 M99964 
0 M99964 

© 

© 
© 
© 
© 
© 
• 

9 
9 
9 
9 
9 

Analyte Result Units 
Dilution Detection 

Factor Limit Code 

EPA 300.0 
MW.1999.964-67 

MW.1999.984-67 

MW. 1999.984-67 
MW.1999.984-67 
MW.1999.984-67 

Nitrate, as N 3.0 mg/Kg 2 0.2 
Nitrite, as N ND mg/Kg 2 0.2 

EPA 300.0 

Chloride 5.1 mg/Kg 2 0.5 
Fluoride ND mg/Kg 2 0.5 
Sulfate 23.8 mg/Kg 2 0.5 

SW846 3050A/601 OA ICP 
MW.1999.1010-65 7440-70-2 Calcium 2880 mg/Kg 1 15 
MW.1999.1010-65 7439-89-6 Iron 1390 mg/Kg 1 15 
MW.1999.1010-65 7439-95-4 Magnesium 1470 mg/Kg 1 10 
MW.1999.1010-65 7440-09-7 Potassium 292 mg/Kg 1 10 
MW.1999.1010-65 7440-23-5 Sodium ND mg / Kg 1 15 

Run 

Date 

08/20/99 

08/20/99 

08/20/99 

08/20/99 

08/20/99 

08/25/99 
08/25/99 
06/25/99 
08/25/99 
08/25/99 

Client 
Sample ID MCCASLAND WINDMILL Sample \At 

Matrix r r 
Sample 
Collected 

08/18/99 
17.1S.-00 

QC Group Run Sequence 

9908178-O4A 
M99951 
M99951 
M99951 
M99951 
M99951 

CAS# 

EPA200.7 ICP 

Analyte Result Units 

Dilution Detection 

Factor Limit Code 

MW.1999.997-63 7440-70-2 Calcium 411 m g / L 1 0.4 
MW.1999.997-63 7439-89-6 Iron 1.93 mg /L 1 0.05 
MW.1999.997-63 7439-95*4 Magnesium 48.4 m g / L 1 0.1 
MW.1999.997-63 7440-09-7 Potassium 6.2 m g / L 1 0.2 
MW.1999.997-63 7440-23-5 Sodium 244 mg /L 1 0.2 

Run 

Date 

06721/99 
08/21/99 
08/21/99 
08/21/99 
08/21/99 
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<f Client: RT HICKS CONSULTING, LTD 
A Project: 9908178 MEWBOURNE 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

9908178-04B EPA 300.0 
W99182 MW.1999.984-17 Nitrate, as N 1.6 m g / L 1 0.1 H 

W99182 MW.1999.984-17 Nitrite, as N ND m g / L 1 0.1 H 

08/19/99 

08/19/99 

9908178-04B 

CON9943 MT.1999.2013-4 

EPA 120.1 

Conductivity 3,960 umhos/cm 1 1 08/25/99 

9908178-04B 

W99182 MW.1999.998-4 

W99182 MW. 1999.984-17 

W99182 MW. 1999.984-17 

EPA 300.0 
Chloride 1130 m g / L 100 0.5 . 

Fluoride ND m g / L 1 0.5 

Sulfate 84.3 m g / L 1 0.5 

08/20/99 

08/19/99 

08/19/99 

9908178-04C 
TD9923 MT.1999.1995-8 

EPA 160.1 
Total Dissolved Solids 2,060 mg/L 10 08/19/99 

9908178-04C EPA 310.1 

ALK9936 MT. 1999.2068-1 Alkalinity, Carbonate ND m g / L 1 2 

ALK9936 MT.1999.2056-2 Alkalinity, Total 186 m g / L 1 2 

08/27/99 

08/27/99 

Seio MEWBOURNE A Sample lAf 
Matrix " 

Sample 
Collected 

08/16/99 
15:35:00 

Di lu t ion Detect ion Run 

QC Group Run Sequence C A S # Ana ly te Resul t Uni ts Factor L i m i t Code Date 

9908178-05A EPA200.7 ICP 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

7440-70-2 Calcium 86.3 m g / L 1 0.4 08/21/99 

08/21/99 

08/21/99 

08/21/99 

06/21/99 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

7439-89-6 Iron NO m g / L 1 0.05 

08/21/99 

08/21/99 

08/21/99 

08/21/99 

06/21/99 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

7439-95-4 Magnesium 15.0 m g / L 1 0.1 

08/21/99 

08/21/99 

08/21/99 

08/21/99 

06/21/99 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

7440-09-7 Potassium 4.0 m g / L 1 0.2 

08/21/99 

08/21/99 

08/21/99 

08/21/99 

06/21/99 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 

M99951 MW.1999.997-64 7440-23-5 Sodium 76.5 m g / L 1 0.2 

08/21/99 

08/21/99 

08/21/99 

08/21/99 

06/21/99 

9908178-05B EPA 300.0 

W99182 MW.1999.984-19 

W99182 MW.1999.984-19 

Nitrate, as N 3.0 m g / L 1 0.1 H 08/19/99 

08/19/99 

W99182 MW.1999.984-19 

W99182 MW.1999.984-19 Nitrite, as N ND m g / L 1 0.1 H 

08/19/99 

08/19/99 

9908178-05B EPA 120.1 

CON9943 MT.1999.2013-5 Conductivity 891 umhos/cm 1 1 08/25/99 

9908178-08B EPA 300.0 

W99182 MW.1999.984-20 Chloride 121 m g / L 10 0.5 

W99182 MW.1999.984-19 Fluoride ND m g / L 1 0.5 

W99182 MW.1999.984-19 Sulfate 74.9 m g / L 1 0.5 

08/19/99 

08/19/99 

08/19/99 

9908178-05C 

TD9923 MT. 1999.1995-9 

EPA 160.1 

Total Dissolved Solids 547 m g / L 1 10 08/19/99 
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Client: R T H I C K S C O N S U L T I N G , L T D 

Project: 9908178 M E W B O U R N E 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

9908178-05C 
ALK9936 
ALK9936 

9908178-05D 
X99266 

X99266 

X99266 

X99266 

X99266 

X99266 

EPA 310.1 
MT.1999.2068-2 Alkalinity, Carbonate ND m g / L 1 2 
MT.1999.2056-3 Alkalinity, Total 198 m g / L 1 2 

XG.1999.711-2 

XG.1999.711-2 

XG.1999.711-2 

XG.1999.711-2 

XG.1999.711-2 

XG.1999.711-2 

9 

9 
9 
9 
9 
9 
9 

MCCASLAND WM TANK 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

SW846 8260A Purgeable VOCs by GC/MS 
71-43-2 Benzene ND u g / L 1 1 
100-41-4 Ethylbenzene ND u g / L 1 1 

Naphthalene ND u g / L 1 5 
95-47-6 o-Xylene ND u g / L 1 1 

p/m Xylenes ND u g / L 1 2 
106-86-3 Toluene ND u g / L 1 1 

08/27/99 

06727/99 

08/20/99 
08/20/99 
08/20/99 
06/20/99 
08720/99 
08/20/99 

Sample ID 
Sample 
Matrix w Sample 

Collected 
08/16/99 
14:22:00 

QC Group Run Sequence 

9908178-06A 

M99951 MW. 1999.1007-30 

M99951 MW.1999.997-65 

M99951 MW.1999.997-65 

M99951 MW.1999.997-65 

M99951 MW.1999.997-65 

9908178-06B 
W99182 MW.1999.984-21 
W99182 MW. 1999.964-21 

9908178-06B 

CON9943 MT.1999 2013-6 

9908178-06B 

W99182 MW 1999.998-5 

W99182 MW.1999.984-21 

W99182 MW. 1999.984-22 
9908178-06C 
TD9923 MT.1999.1995-10 

9908178-06C 
ALK9936 
ALK9936 

CASS 

EPA200.7 ICP 

Analyte Result Units 
Dilution Detection 
Factor Limit Code 

7440-70-2 Calcium 916 m g / L 11 0.4 
7439-69-6 Iron 0.27 m g / L 1 0.05 
7439-95-4 Magnesium 87.4 m g / L 1 0.1 
7440-09-7 Potassium 9.4 m g / L 1 0.2 
7440-23-5 Sodium 447 m g / L 1 0.2 

EPA 300.0 

Nitrate, as N 2.2 m g / L 1 0.1 H 

Nitrite, as N ND m g / L 1 0.1 H 

EPA 120.1 

Conductivity 7,260 umhos/cm 1 1 

EPA 300.0 
Chloride 2450 m g / L 100 0.5 

Fluoride ND m g / L 1 0.5 

Sulfate 124 m g / L 10 0.5 

EPA 160.1 

Total Dissolved Solids 4,270 m g / L 1 10 

EPA 310.1 
MT.1999.2068-3 Alkalinity, Carbonate ND m g / L 1 2 
MT.1999.2056-4 Alkalinity, Total 55.4 m g / L 1 2 

Run 

Date 

08/23/99 

08/21/99 

08/21/99 

08/21/99 

06/21/99 

08/19/99 

08/19/99 

08/25/99 

08/20/99 

08/19/99 

06/19/99 

08/19/99 

08/27/99 

08/27/99 
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<§ Client: RT HICKS CONSULTING, LTD 

0 Project: 9908178 MEWBOURNE 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

•S!e* CF2TP2 9' Sample ID 
Sample C O / / 
Matrix 

Sample 
Collected 

08/18/99 
18:10:00 

W99176 

O QC Group 

9 9908178-07A 
0 W99178 

9 
0 9908178-07A 

W99178 

9 W99178 

0 W99178 

9 9908178-07A 

0 M99964 

M99964 
O M99964 
0 M99964 

M99964 

O 
O 
o 
o 
o 
o 
o 
© 

© 
© 
© 

9 
9 
9 
9 
9 
9 

' Sample specific Detection Limit is determined by multiplying the sample Dilution Factor by the listed Reporting Detection Limit. 

*** ND = Not detected: less than the sample specific Detection Limit. Results relate only to the items tested. *** 

Run Sequence CAS# 

EPA 300.0 

Analyte Result Units 

Dilution 
Factor 

Detection 

Limit Code 
Run 
Date 

MW.1999.984-70 Nitrate, as N 1.4 mg/Kg 2 0.2 08/20/99 
MW.1999.984-70 Nitrite, as N ND mg/Kg 2 0.2 08/20/99 

EPA 300.0 
MW.1999.984-70 Chloride 6.2 mg/Kg 2 0.5 08/20/99 
MW.1999.984-70 Fluoride 1.9 mg/Kg 2 0.5 08/20/99 
MW.1999.984-70 Sulfate 31.1 mg/Kg 2 0.5 08/20/99 

SW846 3050A/6010A ICP 
MW.1999.1010-66 7440-70-2 Calcium 413 mg/Kg 1 15 08/25/99 
MW.1999.1010-66 7439-69-6 Iron 2250 mg/Kg 1 15 08/25/99 
MW.1999.1010-66 7439-95-4 Magnesium 348 mg/Kg 1 10 08/25/99 
MW.1999.1010-66 7440-09-7 Potassium 428 mg/Kg 1 10 08/25/99 
MW.1999.1010-66 7440-23-5 Sodium 106 mg/Kg 1 15 08/25/99 

Page 5 of 5 Client Reports 2.0 Report Date 9/2/99 12:02:41 PM 



A 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
O 
O 
© 
© 
© 
© 
© 
• 

9 
9 
9 
9 
9 
9 
9 

cu 
JZ 
CO 

CD 
o 

I 
00 
r-
00 

i 
o> 
o> 
or 
O 

LU 
O 
Z 

< 
CO 

cr 
<u 
E 
CC 

g 
o 
< 

s 
o 

CN T -
o o 
o o 

i n CO CD O CM O O 
"3- CD CO CO 

T- CO CO 
CO h- CN CO 

oi W LO O 
CD CM d o CN 

r-
T - CN 
CN 00 
00 O 
CM CM 
O O 

CO CM g 00 CM 

O O O 

. CD CM 
CN CM C7) T -

10 o r -
o o o 
o o 

o 
o 

i n 
lO 

CO 
co O 
o o 
O ro 
co O 
O « 
y> CO 
CO CO 
co O 
O O 

o rr 
in CM 
N" 
CM 

O lO O O 
O 

cT 
E 
cc o 
\-o 
< 
LL 

UJ 
CO 

- o o 
O co z 

CM CO IO 

CD LL 

CO 
« 
CO 
CO 
O 
CO 

m 
•<r 
o 
CM "»-
d h-i 

N" 
0> 

3 
CO 
z 
o 

CO 
CM 

CM oo at m 
N IO CN CO 
CO IO CM T 
in CM 00 O 
q p q 0 -
o o o 

(O N t N 

™ oi s 
O CO ^ 

Oi 

co co 
O LL ^ 

O) CO 
S Z 

3 
CO 

CD 
CD 
CO 
Q_ 

O 
CO 
CM 

(D 
CO CO 
in oi co r-

O T -

r- o 

o 

-5 o 

LU 
o z 
5 
3 

o 

1 

0) 
_Q 
ro 
'co > to 

•> 
t j "O rz o O TJ CO CO 0) 

X 
o 
o o 
T - O 

o 
CD 
JC 
O 
E 
ZJ 
CO 
c 
o 

© 

ro 
ro 
> 
ro 

CO J9 

M 
CO o 
o ro 
2 O 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
O 
O 
O 
© 
© 
O 
© 
© 
© 
© 
© 

© 
9 
9 
9 
9 
9 
9 
9 
9 

CD 
CD 
sr 
CO 

i n o • 
00 

r--
oo 
CO 
CD 
a: 
o 
LL 

UJ 
o 
z 
5 
< 
CQ 
z 
g 
z 
<£ 
z g 

§ 

cr 
CD 

E 
cc 
o 
o 
< 

o 00 T -

CN 
O O 

d ci 

00 T— 00 CD o CM 
CD CM CO 

• CO 3C -<T CO 
CD CM 
m CM O 

CO i n d O 

CM CO CM 

CN co m CO o 
CM CM 
o 
d 

o o 
d d 

o 00 T- oi co o 
CD CN ^ 

*~ *~ 

o o 

5 03 CM 
CO CM 

CN CD i -
m O h-
P d P 
o o 

m o o 
d 

_ J 

o> 
E 

CO 
co O 
O O 
O <o 
co O 
O to 
« ro 
CO CO 

co O 
z O O 
O O X 
z J£ XL 

< < < 

D. CO 

cr 
CD 

E 
on 
O 
h* 
O 

> 
z 
o 
o 

V) 
CO 

co 
- O O ,_ 
O CO Z CO 

CO CM IO IO 
CO CO W N 

CO 
CO 

o 
CL 

to 
CO 

CO 

o 
CO 

CO CM 
CM O 
O •<-
O ~ 

C$ CM 
CM CO 
T - CO 

CN CO CD m 

s m CN to 
CO I O CM 
I O CN 00 
O O O 

o d d 

N" 
o 

co in 
co P 
CO o 

i n t n 
*~ cd 

0) 
LL * 

O ) CO 

2 z 

CO 
CO 

s 

3 
CO 

z 
g 
z 
< 

CO 

r-

O) 
CO 

3 
CO 

CD 
CD 
CO 

CD 
00 

O) T -
T - O 
O 00 

co oi 
s 

•S o 

LU 
o 
z 

5 
z 
g 
z 
< 

0) 

ra 
ro > ro 

x 
O 
O O 
T - O 

CD V > 
fs e 
= i i 

"D 
IZ 
o 
O 
TJ a> 
3 » 
ro 
CD 

JO 

2 
CO 

o 
CD 

JZ 

O 

E 
3 

CO 
c 
o 

co w 
Q P 

T J 

s> 
3 
CO 
CD 

TJ 
CD •»-» 
ro 
3 
O 
CO 

o 



• 

CD 
CD 

JZ 
CO 

r t -
o 
CO 

d> 
CO 

O 

cr 
CD 

E 
cc o 
I -o 
< 
LL 

o CD CO CO 00 o CM o o CO 
CO r- CM CO CO o f — CM CO CO 
T — 00 IO rr CN CO 

to o CO 
CO d LO 

d CO 

CN T— CM CO CM •"J CO CM 
O o CM 00 r i - LO CO CO CM 
Q Q 00 o CM CM o> CM CM r-- lO o I s -

O o o o o d o 
d d ci O d d 

CO O CO CO o 
oo co ^ 

LO O O 

d 

co 
co O 
O O 
O ro 
ro O 
O 
to ro 
ro co 
co O 
O O 
O X 
XL X. 

< < 

V) 
ro 

r r CO 
_ O O ._ 
O CO Z CO 

CO 
co 
CO 

CO 
o 
CO 

3 
CO 

z 
o 
z 
< 

LU 
o z 

5 
< 
CO 
2 , 

O 
z 
<f 
z 
o 

cr 
CD 

E 
cc o 

co to to rr 
(D O) tO T -
CO LO 00 CO 
O 00 CN ri 

T— LO co rz 
d T. °* 

o co 
CM 00 O) IO 
N LO CN CO 
CO LO CM 
m CM oo 
o o o 
o d d 

r f 
o 

CO CN 
O l CO 00 rr CM 

S> ro 
z 

o 
00 
CO 
CO 
LO 
CO 

3 
CO 
z 
g 
it 
o 

o 
CO 
CO 
CO 

o 

LU 
o z 
3 
2 
z 
< 

5 
o 

JD 
JD 
ro 
'co 
> 
CO 

1 
=1 
to 
ro 
CD 

S 8 
LO CO 
CO r t 

X 

I s 

PI 
o> * 

> 
Zt i 

XJ 
c 
o 
O 

XL 
O 
CD 

JZ 
O 
E 
z> 
(0 
c 
o 

O CO 
CO LO 

CN ° > CM {y, 
O 
CM 

O 

CO 

CO w 

CO 3 
ro o 
a> ro 
5 O 



RECEIVED 
MAY 1 o 1999 
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PURPOSE AND SCOPE 

The purpose of the site closure activities was to obtain closure for the site based on New 
Mexico Oil Conservation Division (OCD) regulations. The scope of activities performed to 
achieve this objective consisted of: 

• determination of OCD closure standards 

excavation of soils above OCD standard closure levels 

characterization of excavated impacted soil 

- confirmation sampling in excavation 

• off-site landfarming of impacted soil 

PREVIOUS INVESTIGATION 

The Texas - New Mexico Pipe Line Company (TNMPL) release site is located approximately 2 
miles north of Eunice, Lea County, New Mexico in Section 14, Township 21 South, Range 37 
East. A site plan is presented as FIG. 1. 

A hydrocarbon release from a TNMPL 4 inch pipeline was identified at the site during July of 
1997. The release appeared to migrate down hill into a former Chevron pit, accumulated on 
a portion of the pit surface, and then migrated off the former pit into adjacent pasture land. 
The boundaries of the former Chevron pit and the TNMPL release surface stain were clearly 
visible. Based on available information, it appeared the former pit was being remediated on 
the surface (plow and fertilizer), but no vertical delineation had been performed, to our 
knowledge. 

KEI conducted an initial release response subsurface investigation from July 25, 1997 
through August 6, 1997. The purpose of the investigation was to assess the extent of 
hydrocarbons across the site. The scope of work included installing 13 soil borings, 
collecting native soil samples, and submitting the samples for determination of total 
petroleum hydrocarbon (TPH) concentrations. Details of the initial release response 
investigation are presented in the KEI report dated December 1, 1997. A Remedial Action 
Plan (RAP) was submitted by KEI in a letter dated November 24,1997. 

CLOSURE ACTIVITIES 

CLOSURE STANDARDS 

The New Mexico OCD Guidelines for Remediation of Leaks, Spills, and Releases contains 
the standard criteria for remediation activities. A ranking analysis for the site was performed 
to determine appropriate soil remediation levels. The ranking analysis is as follows: 

Depth to Ground Water 45 to 50 Feet (assumed) 20 Points 

Well Head Protection Unknown distance to Water Source 
Unknown distance to Private Water Source 0 Points 

Surface Water Body Unknown distance 0 Points 

Total Ranking Score 20 Points 

Closure Report 
TNM-96-S14 1 
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Based on the total ranking score, the closure objectives for this site for concentrations of 
benzene, toluene, ethylbenzene, and xylene (BTEX), and TPH are summarized below. 

CONSTITUENT 
CLOSURE CONCENTRATIONS 

(mg/kg) 

BENZENE 

BTEX 

TPH 

10 

50 

100 + Background 

SOIL EXCAVATION, CHARACTERIZATION, LANDFARMING, AND CONFIRMATION 

After receiving OCD approval of the Remedial Action Plan on July 16, 1998, hydrocarbon-
impacted soil was excavated and stockpiled on-site. In the former Chevron pit area, soils 
were excavated to the depth of the visible stain (approximately 4.5 feet) and the remainder 
of the pit area was turned over to Chevron for further action. As approved in the RAP, 
confirmation sampling was not performed in the Chevron pit because of the presence of 
hydrocarbon in this pit prior to the TNMPL release. The approximate dimensions and 
depths of the excavation and soils removed are summarized below: 

MEASUREMENT VALUE 

Approximate Length 

Approximate Width 

Approximate Area 

Approximate Depth 

Volume Landfarmed 

Assumed Depth to Water 

375 feet 

5 to 45 feet 

8,000 square feet 

0 to 6 feet 

1110 cubic yards 

45 to 50 feet 

The stockpiled soils were transported to the EPL Landfarm located approximately 3 miles 
south of Eunice, New Mexico on July 31, 1998. Disposal documentation is included in 
APPENDIX C. Analytical results from composite samples of the stockpiled soils indicated 
the following concentration ranges: 

CONSTITUENT 
CONCENTRATION RANGE 

(mg/kg) 

BENZENE 

BTEX 

TPH 

ND 

ND 

56 and 88 

Soil samples from the side and bottom of the initial excavation were submitted for 
determination of BTEX and TPH concentrations. KEI personnel collected 10 samples on 
August 7, 1998. Three of the sampled areas from the initial excavation exceeded the TPH 
cleanup standard. Additional soils were excavated in these areas and TNMPL personnel 
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collected an additional 8 samples on August 18, 1998. Final concentration ranges of the 
sidewall and bottom soils are summarized below: 

CONSTITUENT 
CONCENTRATION RANGE 

(mg/kg) 

BENZENE 

BTEX 

TPH 

NDto 0.885 

ND to 11.135 

ND to 276 

Soil analytical results are summarized in TABLE I. Although samples No. 27 and No. 29 
obtained from the bottom of the excavation within the roadway slightly exceed the TPH 
closure standard of 100 mg/kg, excavation was halted to avoid damage to the underlying 
roadbed. All other samples are within closure limits. The laboratory report and chain-of-
custody documentation are provided in APPENDIX A. 

CLOSURE SUMMARY 

The following can be summarized from field and laboratory data: 

• previously impacted soil was excavated, stockpiled, and landfarmed off-site 

• samples obtained from the excavated area indicated BTEX and TPH concentrations 
below closure standards, with the exception of two samples within the roadway, which 
had TPH concentrations of 248 and 276 mg/kg 

Based on activities completed at the site and analytical results from selected soil samples, 
we request the site be closed under OCD regulations. 

Closure Report 
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TABLE I 

SUMMARY OF SOIL RESULTS - BTEX AND TPH 
TEXAS - NEW MEXICO PIPE LINE COMPANY 

TNM-96-S14 
LEA COUNTY, NEW MEXICO 

SAMPLE LOCATION 
SAMPLE 

DATE 
BENZENE 
(mg/kg) 

TOLUENE 
(mg/kg) 

ETHYL­
BENZENE 
(mg/kg) 

XYLENES 
(mg/kg) 

TOTAL 
BTEX 

(mg/kg) 
TPH 

(mg/kg) 

#14 Excavation Bottom 08/07/98 ND ND ND 0.111 0.111 82 

#15 Excavation Sidewall 08/07/98 0.236 ND 0.168 0.503 0.907 ND 

#16 Excavation Bottom 08/07/98 0.190 0.234 0.560 2.019 3.003 49 

#17 Excavation Bottom 08/07/98 0.885 1.68 2.03 6.54 11.135 ND 

#18 Excavation Bottom 08/07/98 ND 0.186 0.377 1.283 1.846 1,259 

#19 Excavation Sidewall 08/07/98 ND ND ND ND 0.125 21 

#20 Excavation Bottom 08/07/98 ND ND ND ND 0.106 16 

#21 Excavation Sidewall 08/07/98 ND ND ND ND ND 764 

#22 Excavation Bottom 08/07/98 ND ND ND ND 0.132 ND 

#23 Excavation Sidewall 06707/98 0.121 0.224 0.118 0.385 0.848 1,040 
#24 Excavation Bottom 
(Replaced #18) 08/18/98 14 
#25 Excavation Sidewall 
(Replaced #21) 08/18/98 _ ND 
#26 Excavation Sidewall 
(Replaced #23) 08/18/98 24 

#27 Excavation Bottom 08718/98 ND ND ND ND ND 248 

#28 Excavation Sidewall 08/18/96 ND ND ND ND ND 81 

#29 Excavation Bottom 08/16/98 ND ND 0.108 0.366 0.474 276 

#30 Stock Pile Composite 08/18/98 ND ND ND ND ND 88 

#31 Stock Pile Composite 08/18/98 ND ND ND ND ND 56 

NOTES: 
ND - Indicates constituent was not detected above the method dection or reporting limit. 
— Indicates constituent was not analyzed. 

Method reporting/detction limits: 
BTEX - 0.100 mg/kg 
TPH - 10 mg/kg 

Laboratory test methods: 
BTEX - EPA Method SW846-8020 
TPH - Modified EPA Method 81015 Diesel Range Organics 

p:\tnrtip<\710031\rckwure.xls (TABLE I) 



ENVIRONMENTAL 

LAB OF ̂  , INC. 
"Don? Treat Your Soil Like Dirtf 

KEI 
ATTN: THERESA NIX 
5309 WURZBACH SUITE 100 
SAN ANTONIO. TEXAS 78238 
FAX 210-680-3763 
FAX: 505-395-2636 

Receiving Date: 08/07/98 Analysis Date: 08/07/96 
Sample Type: SOIL Sampling Date: 08/07/98 
Project *710031-1-0. Sloven's Sample Conditio* Intact/Iced 
Project Location: EUNICE 

TPH (DRO) 
BENZENE TOLUENE ETHYLBENZENE m -̂XYLENE ^XYLENE 

a7# FIELD CODE mgfra mgyfcs mojka maffco moftg 

15066 #14Bo«smcf Exnvaten <0.100 <0.1OO <0.100 0.111 <0.100 82 
15067 415 fife cf&tcartton 0.236 <0.100 0.168 0271 0.232 <10 
15066 *16 Bottom of EMcowtion 0.190 0.234 0.560 1.31 0.709 49 
15069 #17 Bottom efExctvtSon 0.685 1.66 2.03 3.64 2.90 <10 
15070 418 Bottom d Dtuvilion <0.100 0.186 0.377 0.784 0.499 1.259 
15071 flOSMocfBacawSon <0.100 <0.100 <0.100 0.125 <0.100 21 
15072 #20 Bottom of Etcnation <0.100 <aioo <0.100 0.106 <0.100 16 
15073 «21Skta<rfExcavatton <0.100 <0.100 <0.100 <0.100 <0.100 764 
15074 #22 Bottom of Extovotton <0.10O <0.100 <0.10O 0.192 <0.100 <10 
15075 #233ld6of EKtvatfon 0.121 0.224 0.118 0.272 0.113 1.040 

%IA 93 95 S3 92 96 101 
% E A 91 93 92 91 95 106 
BLANK <O.0O1 <0.001 <0.001 <0.001 <0.001 <10 

METHODS: SW 846-80205030.8015m DRO 

Raland K, Tuttle / Date 

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





ENVIRONMENTAL 

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

TEXAS NEW MEXICO PIPE UNE 
ATTN: MR TONY SAVOIE 
P.O. BOX 1030 
JAL NEW MEXICO 88252 
FAX 505-395-2636 

Receiving Date: 08/18/98 
Sample Type: Soil 
Project*: TNM98-514 
Project Name: Stephens 
Project Location: 2 mi. North of Eunice 

Analysis Date: 08718/98 
Sampling Date: 08/18/98 
Sample Condition: Intact/Iced 

ELT# HELD CODE 
BENZENE 

fmqVhq) 
TOLUENE 

(moAq) 
ETHYLBENZENE 

(mq/kq) 
m.p-XYLENE 

(mq/kq} 
o-XYLENE 

(mq/kq) 

TPH (DRO) 
C10-C28 
(mq/Vq) 

15219 #24 Bottom Hole 

• 
a 

• 
14 

15220 #25 Side Wail • 

• 
* • <10 

15221 #26 Side Wall 

• 
• • • • 24 

15222 #27 Bottom Hole <0.100 <0.100 <0.100 <0.100 <0.100 248 
15223 #28 Side Wall <0.100 <0.100 <0.100 <0.100 <0.100 81 
15224 #29 Bottom Hole <0.100 <0.100 0.108 0.253 0.113 275 
15225 #30 Stock Pile <0.100 <0.100 <0.100 <0.100 <0.100 88 
15226 #31 Stock Pile <0.100 <0.100 <0.1C0 <0.1C0 <0.100 56 

%1A 91 98 100 96 102 103 
% EA 81 37 87 85 91 81 
BLANK <0.001 <0.001 <0.001 <0.001 <0.001 <10 

METHODS: EPA SW 846-8020.5030, 8015M DRO 

•a t /X?) 
Raland K. Tuttle ^ Date 

1250C West 1-20 East • Odessa. Texas 79763 • <Sl3V 562-iSCC • ~ZA -'9*5 
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QA/QC PROCEDURES 

SOIL SAMPLING 

Representative soil samples selected for analysis were placed in sterile glass containers 
equipped with a Teflon-lined lid furnished by the analytical laboratory. The container was 
filled to capacity with soil to limit the amount of head-space present. The container was 
labeled and placed on ice in an insulated cooler. The cooler was sealed for shipment to 
Environmental Lab of Texas, Inc. in Odessa, Texas for determination of the following 
constituents: 

. BTEX concentrations by EPA Method SW846-8020 

. TPH concentrations by EPA Method 8015 Diesel Range Organics 

Proper chain-of-custody documentation was maintained throughout the sampling process. 

LABORATORY PROTOCOL 
The laboratory was responsible for proper QA/QC procedures. These procedures are either 
transmitted with the laboratory reports or are on file at the laboratory. 



?. O. Box 1980 
Hobbs. NM 33241-1980 
District I I - (505) 748-1233 
a 11 S- First 
Artesia. NM 33210 
restrict n i - (505) 334-6173 

") Rio 3razos Road 
ec. NM 37410 

District TV • (5051 327-713'. 

i\ew iviexico 
Energy Minerals and Natural Resources Department 

O0 Conservation Division 
2040 South Pacheco Seres: 

Sanra Fe. New Mexico 87505 
(505) 327-7131 

r o r m I « - K 
Originated 3/E 

Submit Origi. 
P!us 1 C. 

co appropr:; 
District Cf: 

REQUEST FOR APPROVAL TO ACCEPT SOLID WASTE 

1. RCHAExemot: i l Ncn-Exemct: 3 ^ f h f ^ V ^ I f 

Verbal Approval Received; Yes 2f N o ^Jl ^ 

4. Generator — ^ M p U c 
1. RCHAExemot: i l Ncn-Exemct: 3 ^ f h f ^ V ^ I f 

Verbal Approval Received; Yes 2f N o ^Jl ^ 5. C n g i n a n n g S i t e T . A J < v , _ q u _ ^ i J 4 _ 

2. Management Facility Destination rr 6. Transporter to*rrym<.r\ 

3. AddresserFaciiitvOceratcr, . - a- s t a t e JO m , 
• 

7. Location of Material (Street Address or ULSTH) _ L v ^ M M i 

9. CircieOne.: 

A. All requests fcr approval to accapt oiifield exempt wastes will 'ce accompanied by a csrtification of waste from the 
Generator; one certificate per job. 

Q B } All requests fcr approval to accspt non-exempt wastes must be accompanied by necassary chemical analysis to 
PROVE the material is not-hazardous and the Generator's certification cf origin. No waste classified hazardous by 
listing cr testing will t e approved. 

I 
All transporters must certify the wastes delivered are only these consignee fcr transport. | 

cRIEF 0E3CRIFTICN OF MATERIAL: 

CrvJtU o i L A-pp <?cv,<^ So", L 

Ni ov\ VVii xv t l fluc) otuWA ̂  -2. P FA; app r c ̂  d L 

Estimated Vo'urrse cy Kncwn Vciurne (to be entsrec by trie operate 

c; iGNATUR=: TS>2A^7Y1 

TYFE OR PRINT MAMF- / ' ' W ^ ^ T ^ ? 

VP. DM 

T = = = = u r M P . v r 3 ^ - 3 ^ 1 

fT/i/s S M C S tor Ste£a i/se 

" T L H . / > V 1 



CERTIFICATE OF WASTE STATUS 

NON-EXEMPT WASTE MATERIAL 

Originating Location: 5,T** fw- qtg-'S \ "4 5^c. K T"Zi^ R 37 c L*q_ AJ.yvi ( 

Disposal Location: Sr^: S-.-v> *c Uur^ Hto - Um-o \ t g.vA.Tp KJ.YVI. 

As a condition of acceptance for disposal. I hereby certify thai this waste is a non-exempt waste 
as defined by the Environmental Protection Agency's Juiy 1988 Regulatory Determination. 
To my knowledge, this waste will either be analyzed pursuant to the provisions of 40 CFR Part 
261 to verify the nature as non-hazardous or has been verified non-hazardous due to "Knowledge 
of Process." I further certify that to my knowledge no "hazardous or listed wastes" pursuant to 
the provisions of 40 CFR Pan 261. Subparts C and D, has been added or mixed with the waste so 
as to make the resultant mixture a "hazardous waste"' pursuani to the provisions of 40 CFR, 
Section 261.3 (b). 

1, the undersigned as the agent for the T? a, AJ ,YY\ . 1: Co, 
concur with the status of the waste from the subject site. 1 

Source: CfvnU g.'L ft-pa.llvw ^Pl\X 

NAME 

DATE 

AD RES S B r * m 3 o T / l SJ'rv\ 2 , 

TITLE'AGENCY &AJJ. Ro ^ 

1 - 3 1-9% 


