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1.0 EXECUTIVE SUMMARY 
This report presents the results of the characterization activities 
performed by R.T. Hicks Consultants (Hicks Consultants) and Rice 
Operating Company (ROC) at the Zachary Hinton EOL Junction Box 
site. Based on field data, laboratory results, and predictive modeling, the 
selected remedy for the site involves placing clean f i l l within the 
excavation and placing about 3-feet of topsoil and over the site installed 
with a slight crown to promote surface runoff, then seeding the site with 
native vegetation. Using highly conservative input data, HYDRUS-ID 
modeling of this scenario predicts that resulting ground water chloride 
concentrations due to migration of residual chloride to ground water are 
less than 70 ppm above background concentrations (assumed as 100 
ppm) after five years. 

Ground water monitoring data confirm that the HYDRUS-ID 
predictions are conservative in that they over estimate the impact of 
residual chloride transport to ground water. After two years of ground 
water monitoring, chloride concentrations in ground water beneath the 
site have returned to ambient conditions (300-400 ppm). 

We propose to employ MODFLOW and its contaminant transport 
module to predict the fate and transport of the historic impact to ground 
water quality evidenced by the first sample analysis. We hypothesize 
that the simulation modeling wil l show that natural dilution and disper­
sion has effectively mitigated any past impact to ground water quality. 

This remedy is protective of ground water quality, human health, and 
the environment. We recommend that NMOCD close the regulatory file 
after completion of surface restoration and proposed modeling and 
forego regulation of this site under Rule 19. 
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2.0 DATA SUMMARY & 
CONCLUSIONS 

2.1 DATA SUMMARY 
1. In early 2002, ROC upgraded the junction box, characterized 

the upper vadose zone, and installed a monitoring 
well about 20 feet down gradient from the former box. 

2. Chloride concentrations in the vadose zone exceed 1,000 ppm 
from 5 feet below ground surface to ground water. 

3. The first ground water sample from the monitoring well 
exhibited a chloride concentration of 1,000 ppm. 

4. Sampling of nearby supply wells demonstrates that the ambi 
ent chloride concentration in ground water is 300-400 ppm at 
the site. 

5. Nine months of quarterly monitoring after installation of the 
monitoring well, chloride concentrations in samples from the 
monitoring well returned to the regional background concen­
tration, 300-400 ppm. 

2.2 CONCLUSIONS 
1. The chemical data, the sandy lithology of the vadose zone, the 

lack of hydrocarbons in soil, and the water production history 
of the site support a conclusion that periodic small releases of 
produced water moved vertically from the junction box to 
ground water without horizontal dispersion. 

2. The nature of the release and the site investigation results 
support a conclusion that the magnitude and extent of the 
release is sufficiently defined to permit design of a remedy. 

3. In the past, leakage from the site caused a highly localized 
zone of ground water impairment. 

4. Due to the nature of the release, the cross-gradient (east-west) 
extent of the historic impairment of ground water is probably 
less than 40 feet. 

5. Although a single monitoring well cannot define the down 
gradient (north-south) extent of chloride in ground water 
caused by past releases, the Second Law of Thermodynamics 
supports a conclusion that natural dispersion and dilution wi l l 
cause chloride to reach background concentrations after a 
relatively short down gradient transport distance. 

6. Ground water data from nearby wells and data from the 
Zachary Hinton EOL site monitoring wells support the conclu­
sion that 2004-2005 ground water samples from the Zachary 
Hinton EOL monitoring well are at background concentrations 
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and therefore do not now exceed the state ground water 
standards for chloride and TDS. 

7. Other than TDS and chloride, no other constituents of concern 
exceed the New Mexico numerical ground water standards in 
the area near the site. 

8. The HYDRUS-ID simulation that considers re-vegetation of 
the site provides an accurate representation of the current 
condition and agrees with site ground water data. 

We recommend restoring the ground surface in the excavation using soil 
that will permit re-vegetation. Because the water quality at the site has 
returned to background conditions, we recommend plugging and aban­
donment of the existing monitoring well and closure of the regulatory file 
for this site, pending documentation of appropriate surface reclamation 
and presentation of the proposed saturated zone modeling experiment. 

2.3 PROPOSED REMEDY 
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3.0 STAGE 1 ABATEMENT PLAN 
ROC characterized the uppermost vadose zone during the junction box 
upgrade program. The results of this characterization are included in 
the disclosure report (Appendix A). ROC obtained samples of the deep 
vadose zone using an air-rotary technique and split spoon sampling. 
This delineation program adequately defines site conditions, and provide 
the data necessary to select and design an effective abatement option for 
the vadose zone (see Rule 19.15.1.19.E.3). 

ROC characterized the saturated zone through more than three years of 
ground water monitoring. Hicks Consultants and ROC augmented this 
ground water quality database by collecting samples from nearby wells 
and by researching historic ground water quality data. The ground 
water delineation program adequately defines site conditions, and 
provides the data necessary to select and design an effective abatement 
option for the saturated zone (see Rule 19.15.1.19.E.3). 

The following sections of this report present the results of the character­
ization programs. 

3.1 CHRONOLOGY OF EVENTS 
The disclosure report prepared by Rice Operating Company (ROC) in 
January 21, 2003 (Appendix A) summarizes the initial activities at the 
site. NMOCD approved the Hicks Consultants July 2, 2003 work plan 
for the site on August 21, 2003 (see Appendix B). Since the initial 
upgrade of the end-of-line box and installation of the monitoring well in 
2002, ROC has overseen nearly four years of ground water sampling. 
Table 1 summarizes the chronology of events. 

3.2 SITE LOCATION AND LAND USE 
The Zachary Hinton EOL Junction Box is located about 2.5 miles south­
east of the intersection of State Routes 18 and 8/176, near Eunice, New 
Mexico. Plate 1 shows the location of the site relative to Eunice, New 
Mexico. The general area of the site is employed for grazing and oil 
production. Plate 2 is a 2004 image showing the site, nearby oil wells 
and other development on this rangeland. 

3.3 GEOLOGY & HYDROGEOLOGY 
3.3.1 Regional & Site Hydrogeology 
Plate 3 presents a geologic map of southern Lea County. This map 
shows the Ogallala Formation is present throughout much of the area 
and is underlain by the Dockum Group redbeds (the Dockum Group is 
mapped as T (r) cu on Plate 3). Along Monument Draw, erosion has 
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Table 1. Chronology of Events at the Zachary Hinton EOL Box 

February 6, 2002 
ROC upgrades EOL junction box and characterizes upper 
vadose zone 

February 28, 2002 
ROC installs monitoring well adjacent to EOL junction box 

March 12, 2002 ROC notifies NMOCD of groundwater impact 

April 2002 to June 
2003 

ROC conducts four quarters of ground water monitoring to 
confirm initial result and collect data in preparation for a 
corrective action plan 

July 2, 2003 
Hicks Consultants submits a corrective action workplan to 
NMOCD for review 

August 21, 2003 

NMOCD approves the workplan, which includes collection of 
ground water quality data from nearby supply wells and 
HYDRUS-ID simulation modeling 

January 30, 2004 
Hicks Consultants submits a Corrective Action Plan for 
NMOCD Review 

December 3, 2004 NMOCD requests additional information 

December 8, 2004 Hicks Consultants provides requested information 

May 5, 2005 
NMOCD orders ROC to submit an Abatement Plan pursuant 
to Rule 19 

June 29, 2005 
Hicks Consultants requests reconsideration of Abatement Plan 
Requirement 

July 13,2005 NMOCD re-iterates Abatement Plan Requirement 

stripped tire Ogallala and deposition of alluvium over the redbeds has 
created a separate aquifer that is hydraulically connected to the Ogallala 
in many locations (see Nicholsen and Clebsch, 1961). 

Plate 4 displays the portion of the geologic map of southern Lea County 
southeast of Eunice, New Mexico (Nicholsen and Clebsch, 1961). The 
Ogallala Formation underlies the City of Eunice and the eastern bound­
ary of Plate 4. Quaternary erosion and deposition removed the Ogallala 
and deposited alluvium within the central part of Plate 4, which effec­
tively outlines the active channel of Monument Draw. The Zachary 
Hinton EOL junction box is plotted on Plate 4 and is in the middle of the 
alluvium within Monument Draw. 

Plate 4 also shows the elevation of the top of the red-bed surface. The 
Dockum Group red beds are an aquiclude below the Ogallala and allu-
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vial aquifers. In the area of the Zachary Hinton EOL junction box, the 
red bed elevation contours define a paleo-valley just west of and sub-
parallel to Monument Draw. The elevation of the red-bed surface exerts 
controls on ground water flow. Where this surface is higher than the 
water table elevation, it obviously creates a barrier to flow. Where tire 
red-bed surface is an expression of a paleo-valley, such as our area of 
interest, ground water may be directed toward the axis of this subsurface 
feature and the saturated thickness of the aquifer can increase as a 
result. 

Plate 5 is the ground water map of southern Lea County (Nicholsen and 
Clebsch, 1961) covering the same area as Plate 4. This plate shows that 
the water table elevation mimics the red-bed elevation. At the Zachary 
Hinton EOL junction box site, ground water flows south, parallel to 
Monument Draw. Nicholsen and Clebsch (1961) conclude that "The 
bulk of the water [in the sediments along Monument Draw and under 
the Eunice Plain] is derived by underground flow from the Laguna 
Valley [Monument] area." The red-bed surface map and the water table 
map support this hypothesis. 

Although the quality of the City of Eunice water supply wells is about 
100 m g / L chloride (see Nicholson and Clebsch, 1961), a more detailed 
investigation of the area near the Zachary Hinton EOL site shows higher 
background levels. Plate 6 shows the locations of wells with past and 
present water quality data and Table 2 (attached) presents the results for 
chloride. A later section of this report discusses the local ground water 
chemistry. 

By comparing the data from Nicholsen and Clebsch (1961) presented in 
Plates 4 and 5 of this report, one can estimate the saturated thickness of 
the alluvium in our area of interest is approximately 25-75 feet (2.6-22 
meters). As shown on Plate 5, the hydraulic gradient in our area of 
interest is about 0.004. 

Freeze and Cherry (1979) present a chart that compares hydraulic 
conductivity values to grain size and employing this chart for the uncon­
solidated sand in the uppermost saturated zone (50-60 feet below 
ground surface) yeilds a hydraulic conductivity value of IO - 4 m/s. The 
resultant transmissivity of the unit is 1.5 x 10"3 m/s. The storativity 
(specific yield or porosity for this unconsolidated water table aquifer) of 
this sand should be about 0.25. From these data we calculate the rate of 
ground water flow as 0.14 m / d . 

Surface water in the area is ephemeral and flows in Monument Draw 
occur only after large precipitation events. We found no evidence to 
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suggest that the release from the junction box affected Monument Draw 
in any manner. Therefore, this document does not provide information 
on surface water hydrogeology. 

3.4 WATER WELL INVENTORY 
Appendix D presents tire locations and other data of wells within the 
Office of the State Engineer database for the area within 1-mile of the 
Zachary Hinton EOL junction box site and the adjacent area. To this 
table we have added several wells discovered by field reconnaissance. 

A later section of this, report presents data to show that no existing 
supply wells are threatened by the release from the Zachary Hinton EOL 
junction box. 

3.5 SUBSURFACE SOILS MONITORING PROGRAM 
3.5.1 Results 
The soil boring (Plate 7 and Appendix E) and backhoe excavation data 
(Appendix A) demonstrate that the vadose zone is sand and does not 
contain the caliche horizons that are common to the Ogallala Formation. 
This vadose zone profile is typical of the Quaternary Alluvium and is 
consistent with the geologic mapping presented in Plate 4. 

The investigations did not detect evi­
dence of regulated petroleum hydrocar­
bons in the vadose zone. Because 
regulated hydrocarbons were not 
present, further inquiry with respect to 
hydrocarbons is not warrented. In 
borehole samples, chemical data show 
concentrations of chloride greater than 
200 ppm from 11 feet below ground 
surface to 50 feet below ground surface 
(Figure 1). The chloride concentrations 
greater than 1,000 ppm prompted ROC 
to complete a monitoring well at this 
site. 

3.5.2 Nature ofthe Release 
Appendix C presents our conceptual 
model of produced water releases from 
junction boxes, such as the Zachary Hinton EOL site. In the absence of 
crude within the pores of the vadose zone at the release site, the vertical 
flow of produced water is less restricted. At this site, we believe that 
episodic releases of produced water entered the vadose zone and mi­
grated vertically. 

Figure 1. Borehole Chloride 
vs. Depth 

lei„;g;;i;3tJ5 
Page? 

OCD Case # 



R.T, HICKS CONSULTANTS, LTD. 

Chloride concentrations in excess of 1,000 ppm from below the junction 
box to ground water suggest that past releases from the junction box 
created saturated conditions in the vadose zone. Additionally, the 
geometry of the chloride v. depth profile of the boring may cause one to 
hypothesize that chloride concentration peaks at 20, 35 and 50 feet 
below ground surface represent three separate release events. However, 
without definitive grain size or moisture content analyses, these types of 
hypotheses are not always correct. A fine-grained horizon (such as a 
caliche) wi l l have materially higher chloride concentrations than a sand 
horizon that immediately overlies the fine-grained horizon due to the 
higher moisture content. 

We believe that the large difference between chloride values from 0-30 
feet versus the higher values observed below 30 feet suggest that releases 
from the Zachary Hinton EOL junction box decreased significantly about 
15-20 years ago. We base this hypothesis on measurements of chloride 
migration in the vadose zone of 1 to 3 feet per year at a site near 
Lovington, New Mexico. We also believe that the chloride concentra­
tions from 0-30 feet suggest that some leakage continued at the site until 
ROC replaced the box in 2003. 

3.5.3 Extent & Magnitude of Brine in the Vadose Zone 
The chemical data, the sandy lithology of the vadose zone and the lack 
of hydrocarbons in the release allow us to conclude that produced water 
moved vertically from the junction box to ground water. Therefore the 
vertical extent of the release in the vadose zone is the entire 50-60 foot 
thick column. The horizontal extent of the release to the vadose zone is 
defined by the footprint of the former junction box. We believe that 
produced water moved vertically without the horizontal dispersion 
because the absence of fine-grained caliche horizons or clay layers in the 
vadose zone permits one-dimensional vertical flow. We also conclude 
that the chloride concentration data of the borehole adequately define 
the magnitude of the release to the vadose zone. 

3.6 GROUND WATER QUALITY MONITORING PROGRAM 
3.6.1 Results 
As stated above, ROC found no hydrocarbons in soil and have not 
detected hydrocarbons in ground water. 

Figure 2 presents ground water quality data from the monitoring well 
that is located within 20 feet of the former Zachary Hinton EOL junction 
box. Chloride concentrations were about 1,000 mg/L in early 2002, 
soon after replacement of the junction box. The concentration of chlo­
ride declined significantly after the first sampling event then continued 
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to decline until June 2003. Since mid 
summer of 2003, chloride concentrations 
remained stable (less than 500 mg/L). With 
the exception of an anomalous analysis tied 
to documented laboratory errors in Decem­
ber 2004, TDS concentrations have fol­
lowed the trend established by the chloride 
ion. Note that the scale of Figure 2 elimi­
nates plotting of this anomalous data point 
and permits one to observe the parallel 
trends of chloride and TDS. 

As part of our evaluation of water quality 
in the area, we examined the past and 
current ground water quality of nearby 
water supply wells. Plate 6 shows the 
locations of nearby wells that have historical water quality data and 
presents the chloride concentration in ground water for each of these 
wells. 

West of Monument Draw, the data show the chloride concentration in 
the City of Eunice wells and the Peters West well are below Water Qual­
ity Control Commission numerical standards for ground water. Wells 
within or near Monument Draw, however, generally exceed the numeri­
cal standards. The difference between the water quality west of Monu­
ment Draw and the water quality within and near the Draw has been 
evident since the 1950s when Nicholson and Clebsch sampled the water 
of the area (Table 2). 

Up gradient (north) from the Zachary Hinton EOL site, chloride concen­
tration in the Active Windmill of Section 36 is 460 ppm. Like the 
Zachary Hinton EOL site, this well lies within Monument Draw. The 
chloride in this active windmill is consistent with the chloride concentra­
tions observed in wells 22.37.1.440 and 22.37.24.133b (average of 422 
and 675 ppm respectively) in the 1950s, both of which are located within 
Monument Draw. The Peters East well, which lies within Monument 
Draw and is down gradient of the Zachary Hinton EOL site, exhibits a 
chloride concentration of 438 ppm. As stated above the recent chloride 
concentrations in the Zachary Hinton EOL monitoring well are less than 
400 ppm. This measurable difference in chemistry between the Zachary 
Hinton Site and the Peters East well could be due to the effect of higher 
quality ground water flowing into tire Monument Draw area from the 
west (e.g. 200 ppm chloride in the Peters West well), or the difference 
may be due to normal variance associated with sampling and analysis. 
From these data we can conclude that 2004-2005 ground water samples 

BD jct. 0-12 (Zachary Hinton) Monitor Well 
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Figure 2. Chloride and 
TDS in site monitor well 
over time. 



from the Zachary Hinton EOL monitoring well are at background con­
centrations and therefore do not now exceed the state ground water 
standards for chloride and TDS. 

3.6.2 Other Constituents of Concern 
The laboratory did not detect any regulated petroleum hydrocarbons in 
ground water. Sulfate concentrations in ground water are below New 
Mexico numerical standards. The evidence allows us to conclude that 
only chloride and total dissolved solids exceed the numerical ground 
water standards. 

3.6.3 Extent and Magnitude of TDS and Chloride in Ground Water 
As suggested above, we conclude that the horizontal extent of the near 
surface release was confined to the size of the junction box itself and 
produced water flowed vertically through the vadose zone without 
material lateral dispersion to ground water. Therefore, the monitoring 
well, which is located about 20 feet down gradient from the former 
junction box, provides representative ground water chemistry data for 
the aquifer immediately below the release. These data show chloride 
concentrations of 1,000 mg/L several months after replacement of the 
junction box and a 6-month decline in chloride concentrations after the 
source of leakage ceased (i.e. replacement of the junction box). 

Earlier sections of this report also provide evidence that saturated flow 
existed from the base of the junction box to ground water until the box 
was replaced in 2002. Because saturated flow continued until 2002 and 
the highest chloride concentrations are deep in the vadose zone, we can 
also conclude that the 1,000 mg/L chloride concentration of the initial 
ground water sample represents a reasonable estimate of the maximum 
chloride concentration in ground water caused by the release. A later 
section of this report suggests a maximum chloride concentration in 
ground water of less than 2,000 mg/L may have occurred in the past. 
Today concentrations of chloride in down gradient ground water are 
unlikely to be greater than 1,000 mg/L because of dispersion and dilu­
tion with transport would reduce chloride concentration. 

Although we can definitively state that the water quality at the site 
currently meets state standards (i.e. background or existing water qual­
ity), one well cannot define the fu l l extent of any impairment caused by 
the past leakage from the site. We can conclude, however, that the 
cross-gradient (east-west) extent of chloride concentrations exceeding 
background levels may be about twice the cross-gradient dimension of 
the junction box, or about 40 feet. We propose to test this hypothesis 
with the ground water modeling exercise proposed as part of the Stage 2 
Abatement Plan: Saturated Zone. 
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A single monitoring well cannot define the down gradient (north-south) 
extent of chloride in ground water caused by past releases. We believe 
that natural dispersion and dilution will cause chloride to reach back­
ground concentrations after a relatively short down gradient transport 
distance. We propose to test this hypothesis with the ground water 
modeling proposed as part of the Stage 2 Abatement Plan: Saturated 
Zone. 
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4.0 STAGE 2 ABATEMENT 
PLAN: VADOSE ZONE 

We used the numerical model HYDRUS-ID to simulate the transport of 
residual chloride from the surface through the vadose zone to ground 
water. We used the predicted flux of chloride to ground water from 
HYDRUS-ID as input into a simple ground water mixing-model to 
evaluate the impact on ground water quality. As Hendickx and others 
(2005) describe in Modeling Study of Prodiced Water Release Scenarios, this 
modeling effort requires 10 input parameters. Section 3.0 of Hendrickx 
and others describes the modeling approach. 

4.1 DATA EMPLOYED FOR THE ZACHARY HINTON SITE 
For some input param­
eters we employed 
regional data or values 
based upon professional 
judgment (see Table 3). 
For most of the input 
data to our simulations, 
we relied upon site data 
collected by Rice Operat­
ing Company. Our field 
inspection of the site and 
our evaluation of the 
data allow us to conclude 
that the site data used in 
our simulations reflect 
the conditions at the site. 

Plate 7 shows the soil 
profile texture and 
thickness of the vadose 
zone at the site (input 
parameters # 1 and #2 of 
Table 3). We input the 
soil texture into 
HYDRUS-ID and al­
lowed the model's library 
to generate the hydraulic 
properties. We then used 
these hydraulic proper­
ties in simulations of 
these scenarios. 

Table 3. Input parameters in 
HYDRUS model 

Parameter Values Source of Data 

1. Depth to Ground Water 
(feet) 

56 Site Data 

2. Vadose Zone Texture (see 
Plate 7) 

Attached well log Site Data 

3. Dispersion Length (cm) 100 Professional Judgment 

4. Water Content Gg (%) High 0g 

Layer 1:10% 

Layer 2: 30% 

Layer 3: 25% 

Estimated from 
HYDRUS simulations 

5. Vadose Zone Chloride 
Distribution (gr/kg) 

Soil boring, Plate 7 
ROC data from 
Disclosure Report 

6. Length of release 
perpendicular to ground 
water flow (feet) 

20 Field measurements 

7. Climate Index 
Pearl, NM station 

(Hobbs area) 
NOAA data 

8. Background Ground Water 
Chloride (mg/L) 

100 
Samples from nearby 
wells 

9. Ground Water Flux 
(cm/ day) 

0.014 
Calculated from regional 
hydrological data 

10. Aquifer Thickness (feet) 35 
Nicholson & Clebsh 
(1961) and OSE data 
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Based upon our experience, we employed a dispersion length of 100 cm 
(input #3). The selected dispersion length is 7% of the total length of the 
HYDRUS-ID model (55 feet). Many researchers suggest that a disper­
sion length that is 7-10% of the total model length provides reasonable 
results for simulation experiments. 

We used the soil moisture content (input # 4) presented in Table 3 from 
HYDRUS-ID simulations. Because we did not have site-specific soil 
moisture data, we assumed a "dry" soil profile then used the climate 
data to add moisture to the profile via precipitation over 100 years. We 
found that initial soil moisture in the profile changed over this 100-year 
period, responding to the climatic conditions. Therefore, we ran the 
simulations under both "wet" and "dry" conditions as determined by 
the 100-year simulation experiment. As Table 3 shows, we elected to 
employ the "wet" conditions in our simulations because leakage from the 
junction box over the past years has created "wet" conditions within the 
profile. 

Plate 7 shows the measured soil chloride concentration per unit weight 
of soil. We converted these values to concentrations per liter of soil 
water (input #5) by using the equations in Hendrickx and others (2005). 
The length of the release (input #6) was measured in the field. 

The daily climate data available from the Pearl weather station near the 
Hobbs Airport served as input for all climate indices required by 
HYDRUS-ID (input #7). We simulated 10 years after the release with 
average precipitation 36 cm/year. 

For the input parameter #8, background ground water chloride concen­
tration, we used 100 m g / L based upon data from the City of Eunice. We 
used data for the Ogallala Aquifer as described in Nicholsen and 
Clebsch, (1961) as input to the mixing model (input #9, ground water 
flux; input #10, aquifer thickness). 

We also used data from the BD Zachary Hinton site monitor well to 
verify the predictions of the HYDRUS-ID model and the mixing model. 

4.2 SETUP OF SIMULATIONS 
Scenario 1: Current Conditions 
The current condition scenario evaluates the potential of the chloride 
mass in the vadose zone to materially impair ground water quality at the 
site in the absence of any action by Rice Operating Company and in the 
absence of any natural restoration (e.g. re-establishing vegetation). As 
described in Hendickx and others (2005), the distribution of the mass of 
chloride in the vadose zone (input #5) is the most important input pa-
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rameter for prediction of chloride concentrations in ground water. For 
this and all simulations, we assumed the chloride concentrations shown 
in Plate 7 existed in the profile at time zero. At time zero, we also as­
sume that man-made leakage of produced water has ceased and the 
chloride concentration in the monitoring well is equal to background 
(100 mg/L). While the first and second assumptions are acceptable, the 
assumption that the chloride concentration in the monitoring well is 
equal to background is false. We make this last assumption as a matter 
of convenience to simplify our model and we explain the effect of this 
simplification in our discussion of the results of the simulations. 

The chloride concentration of soil water CP01'w"'er (mg/liter) depends on 
the gravimetric chloride content of moist soil C l g

m o i s t S G " (mg/kg of moist 
soil), the bulk density of the soil D s o i l

d r y (kg/ m 3), and the volumetric water 
content of the soil ev (m 3 /m 3 ) input #4 . To convert the chloride concen­
tration in the soil to chloride concentration in soil water (see Hendrickx 
and others, 2005), we used a soil density of 1,858 kg/cubic meter and the 
soil moisture content in Table 3. 

We entered the chloride concentration of soil water in the soil profile in 
HYDRUS and ran the simulation for 10 years with total precipitation 
and evaporation from the soil. Vegetation was assumed to not be 
present to enhance water transfer from soil to the atmosphere. We 
calibrated the results from the model with the chloride data from a 
monitoring well located 20 feet down gradient from the center of the 
spill. 

Scenario 2: Reduce Infiltration 
To minimize the potential for any leaching of residual chloride from the 
vadose zone, we assumed a surface remedy that would reduce infiltra­
tion of precipitation. To simulate such a remedy, we simply reduced the 
precipitation by assuming that heavy rains (that cause the majority of 
the infiltration) ran off after 1.5 cm fell. This simulation predicts the 
effect of (a) sloping the site to cause runoff of the larger precipitation 
events and/or (b) placement of a graded compacted layer at the surface 
to minimize infiltration, facilitate runoff and prevent ponding of precipi­
tation. A l l other input parameters are the same as Scenario 1. 

Scenario 3: Vegetation 
This scenario consists of placing 30 cm of silt loam and reseeding with 
pasture. The transpiration is zero during the winter months but soil 
evaporation takes place. During the growing season, evapotranspiration 
is greatest. Al l other input parameters are the same as Scenario 1. 

Sfi i i l&li i l l l l i l l f PUSH - Zachary Hinton EOL Junction Box f 0-1?) 
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Scenario 4: A Silt Clay Below the Top Soil 
In this scenario we placed 60 cm of a silt clay below the topsoil under 

the same conditions of Scenario 3. Placing the clay below the top soil 
minimizes infiltration into the deeper profile and provides a place for the 
infiltration of winter precipitation to reside until the plants take it up in 
the following spring and summer. A l l other input parameters are the 
same as Scenario 1. 

4.3 SIMULATION RESULTS AND DISCUSSION 
Figure 3 shows the response of Scenario 1 in a monitoring well located 
20 feet from the center of the spill at the 
release site. The simulation shows chloride 
concentration increasing to a maximum of 
1,652 ppm in year 1.7. As stated in the 
previous section, in this and other simula­
tions, when man-made leakage ceased, tire 
chloride concentrations in the vadose zone 
are equal to that represented in Plate 7 and 
Figure 1. To simplify our modeling experi­
ment, we assumed that the chloride con­
centration in the monitoring well at time 
zero in Figure 3 is equal to background 
(100 mg/L). Therefore, the initial increase 
in chloride concentration from background 
(100 mg/L) to a maximum (1,652 in this 
simulation) is the model's response to the 

downward movement of the initial distribution of chloride in the profile. 
Because the well was installed after replacement of the junction box and 
cessation of periodic leakage, we cannot know the chloride concentra­
tion at the monitoring well during past man-made leakage events. We 
hypothesize, however, that chloride concentration in ground water 
would be 1,652 m g / L or more during the time that the junction box 
periodically released produced water. Chloride concentrations in the 
monitoring well might remain at or above the 1,652 mg/L during the 
years of periodic discharges from the former junction box, as chloride 
migrated from the ground surface to ground water via saturated flow. 
After replacement of the junction box, water additions to the soil profile 
cease and the soil profile would drain. During the drainage of the soil 
profile, chloride concentrations in the monitoring well would decrease as 
saturated flow ceased and slower, unsaturated flow conditions occurred 
in the profile. 

Figure 4 modifies the FIYDRUS-1D output to better represent the condi­
tions described above. In this Figure, time X represents background 
conditions, before any leakage from the junction box. As periodic leak-

T«m (yew) 

Figure 3. Chloride concentra­
tion in the monitoring well for 
the current conditions 
scenario. (Scenario 1) 

i i i i f i & i i i i i f i i i i T n i i 
Dcioher 12,2111 

l i c iw i l i i t i i I I I Junction im tl-121 Pali is 
OCD Case # 

1R0426-36 



age occurs, chloride concentration in 
ground water rises and chloride is distrib­
uted throughout the unsaturated zone. 
We believe that the maximum chloride 
concentration in ground water in Figure 4 
(1,652 mg/L) is approximately what we 
would have observed during the period of 
leakage from the junction box if the moni­
toring well had been installed. After 
upgrade of the junction box (here noted as 
approximately time zero), chloride concen­
trations decline as discussed above and as 
shown in Figure 4. About five years after 
upgrade of the junction box under the 
Current Condition Scenario, ground water 
chloride approaches the background 
concentration assumed in the model (100 mg/L). 

Figure 5 shows the results of our simulations of Scenario 2 with the same 
modified time line as in Figure 3. Reducing infiltration of precipitation 
creates a maximum concentration 1,048 mg/L marked approximately as 
year 0 to show when junction box upgrade occured. Reducing infiltra­
tion slows the drainage of vadose zone 
water relative to the current condition 
scenario. Therefore, water and chloride 
enter the ground water more slowly in this 
scenario as compared to the no action 
scenario. In other words, the chloride flux 
(mass/time) into ground water is lower in 
scenario 2 than in scenario 1. The ground 
water flux and aquifer thickness, however, 
remain the same in both scenarios. The 
lower chloride flux into ground water 
results in a lower maximum concentration 
observed in the monitoring well. This 
lower flux also results in a longer time of 
predicted non-compliance at the monitor­
ing well. 

About six years after upgrade of the junction box, the majority of the 
chloride has drained from the vadose zone and concentrations in the 
well declines to the standard of 250 mg/L. We did not simulate the 
length of time necessary for ground water to reach background condi­
tions under this scenario. 

Figure 4. Modification of 
HYDRUS-ID simulation 
results to illustrate a more 
realistic time scale for 
Scenario 1. 

Figure 5. Modification of 
HYDRUS-ID simulation 
results to show a more 
realistic time scale for 
chloride concentration in 
the monitoring well for the 
scenario reducing the 
infiltration. (Scenario 2) 
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Figure 6 shows the results of the Scenario 
3, which assumes further reduction of 
infiltration due to evapotranspiration as a 
result of plant cover. The maximum 
chloride concentration in the well is 693 
m g / L (or about 600 m g / L above the 
assumed background concentration of 
100 mg/L) at approximately zero time on 
the modified scale. As discussed previ­
ously, the time of maximum chloride 
concentration is the time when the junc­
tion box is upgraded. The chloride con­
centration declines to the standard of 250 
m g / L in year 2.11. However, we predict 
an increase in ground water chloride 

concentrations to 323 m g / L in year 6.5 followed by a decrease to the 
standard by year 7.5. This increase at year 6.5 is probably due to in­
creased infiltration associated with the El Nino weather pattern. Be­
cause most the chloride has drained from the profile by year 6.5, we 
conclude that any additional increase in ground water chloride concen 
tration (perhaps at year 14) would not exceed the ground water stan­
dard of 250 mg/L. 

The concentrations in the root zone in 
Scenario 3 are quite high as result of 
capillary rise that accumulates the salts 
at the top of the profile. Concentrations 
of 4,000 m g / L wi l l prevent the grass of 
developing unless chloride moves deeper 
into the subsurface due to a soil flushing 
program or natural rainfall. 

Figure 7 shows the result of Scenario 4 
with tire modified time scale. The maxi­
mum concentration in the well is 604 
mg/L in year 0. It declines to 250 ppm 
in year 1.75. The concentrations in the 
root zone are about 1,300 mg/L, suitable for vegetation. By year 8, 
background conditions exist in the monitoring well. 

Figure 2 of this report is reproduced in Plate 8 with the HYDRUS-ID 
simulation for Scenario 3 to permit comparison. The monitoring well 
data show chloride concentrations declining from 1,000 mg/L to 400 
mg/L over a nine-month period. Obviously, these data do not correlate 
with the model predictions of Scenario 1, current conditions. Instead, 

Figure 6. Modification of 
HYDRUS-ID simulation 
results to illustrate a more 
realistic time scale, 
chloride concentration in 
the well for the vegetation 
scenario. (Scenario 3) 

Figure 7. Modification of 
HYDRUS-ID simulation 
results showing a more 
realistic time scale of 
chloride concentration in 
the well for the scenario 
with vegetation and a silt 
clay layer below the 
topsoil. (Scenario 4). 
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the field data are more similar to the predictions of Scenario 3, where 
infiltration into the vadose zone is relatively low due to evapotranspira­
tion associated with vegetation. What is most striking about the field 
data and the predictions of Scenario 3 is that both show a maximum 
chloride concentration of 600 mg/L above background at time zero. The 
field data and the HYDRUS-ID prediction also show relatively good 
agreement with respect to the time required for ground water to re-
equilibrate with background water quality conditions. The simulation 
predicts that chloride will be less than 200 mg/L after about 2.5 years. 
The ground water data show that the monitoring well is at background 
chloride concentrations (between 350 and 
400 mg/L) after about 1.5 years from cessa­
tion of saturated or "wet" conditions. 

The similarity shown in Plate 10 should not 
be surprising if one visits the site. Vegetation 
does exist around the area of the suspected 
release (Figure 8). We believe the current flux 
of chloride from the vadose zone to ground 
water is approximately the same as that 
simulated in Scenario 3. We can also con­
clude from Figure 8 that the chloride concen­
tration in the root zone is low enough to 
support vegetation. The current condition 
scenario, which does not provide for evapo­
transpiration or any reduced infiltration, 
obviously overestimates the impact of the 
chloride load to ground water quality. 

4.4 CONCLUSION AND RECOMMENDED ACTION: VADOSE 
ZONE 

The HYDRUS-ID simulations for the Zachary Hinton site provide rea­
sonably good, albeit conservative, predictions of chloride concentrations 
in ground water for the various scenarios. The simulation showed that 
about two years after the upgrade of the junction box and cessation of 
accidental and periodic water leakage, HYDRUS-ID predicts that chlo­
ride concentrations in the ground water monitoring well are at back­
ground correlations. The field data correlate well with early time pre­
dictions of Scenario 3, reduced flux due to vegetation. We conclude 
Scenario 3 predicts higher chloride concentrations than observed. 

We conclude that the background chloride concentration in ground 
water at the Zachary Hinton EOL site is about 350-400 mg/L. We base 
this conclusion on historical and recent water quality analyses from the 
area. Natural restoration has mitigated the transient impact of past 

at the 
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leakage from the site. 

We recommend restoring the ground surface in the excavation using soil 
that will permit re-vegetation. Because the water quality at the site has 
returned to background conditions, we recommend plugging and aban­
donment of the existing monitoring well and closure of the regulatory file 
for this site, pending documentation of appropriate surface reclamation. 



5.0 STAGE 2 ABATEMENT 
PLAN: SATURATED ZONE 

The monitoring well at the Zachary Hinton EOL Junction Box site does 
not exceed New Mexico ground water standards because ambient (back­
ground) concentrations are equal or greater than those currently ob­
served. Therefore, there exists no zone of ground water impairment to 
define. Additional monitoring wells at the site are not warranted. 

We propose to employ MODFLOW and its contaminant transport mod­
ule to predict the fate and transport of the historic impact to ground 
water quality evidenced by the first sample analysis. We hypothesize 
that the simulation modeling will show that natural dilution and disper­
sion has effectively mitigated any past impact to ground water quality. 

STARE! & II ABATEMENT PLAN - Zachary Hinton i l l J i i C i i i Box (0-12) Pal i 2.1 
OCD Case # 
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APPENDIX A 



RICE OPERATING COMPANY 
JUNCTION BOX DISCLOSURE FORM 

BOX LOCATION 
SWD SYSTEM JUNCTION UNIT SECTION TOWNSHIP RANGE COUNTY BOX DIMENSIONS-FEET 

BD 
Zachary 

0 12 22S 37E Lea 
Length | Width | Depth 

BD 
Hinton EOL 

0 12 22S 37E Lea 
Box Has Not Been Built Yet 

LAND TYPE: BLM STATE FEE LANDOWNER Tom Kennan OTHER 

Depth to Groundwater 56 feet NMOCD SITE ASSESSMENT RANKING SCORE: 10 

Date Started 2/6/2001 Date Completed not complete OCD Witness No 

Soil Excavated 0 cubicyards Excavation Length 0 Width 0 Depth 0 feet 

Soil Disposed 0 cubicyards Offsite Facility n/a Location n/a 

F I N A L A N A L Y T I C A L R E S U L T S : Sample Date n/a Sample Depth n/a 

Procure 5-point composite sample of bottom and 4-point composite sample of sidewalls. TPH, 
BTEX and Chloride laboratory test results completed by using an approved lab and testing 

procedures pursuant to NMOCD guidelines. 

Sample 
Location 

Benzene 
mg/kg 

Toluene 
mg/kg 

Elhyl Benzene 
mg/kg 

Total Xylenes 
mg/kg 

GRO 
mg/kg 

DRO 
mg/kg 

Chlorides 
mg/kg 

Vadose Zone Samples Will Be Included With Final Closure Report 

General Description of Remedial Action: Site was delineated vertically and laterally CHLORIDE FIELD TESTS 

with a backhoe. Chloride impact was consistent vertically, while TPH was minimal at the location. 

The site was bored on 2/28/02 and chloride was found to impact groundwater. A cased monitor LOCATION DEPTH (ft) ppm 
well was installed and the groundwater has been sampled and analyzed quarterly (see annual Vertical 5 2500 

groundwater report for results). ROC has contracted a hydrologic consultant to assist ROC in 7 1400 

developing a remediation plan for the vadose zone at groundwater-impacted sites with the 9 1800 

ultimate objective being final closure. 11 5200 

13 5000 

15 5400 

Soil Bore 35 8160 

45 5000 

50 6410 

55 500 

I HEREBY CERTIFY THAT THE INFORMATION ABOVE IS TRUE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE AND BELIEF. 

DATE 1/21/2003 PRINTED NAME Kristin Farris 

SIGNATURE TITLE Project Scientist 
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R.T. H I C K S C O N S U L T A N T S , L T D . 
219 Central Avenue NW Suite 266 Albuquerque, NM 87112 505.266.5004 Fax:505.246-1818 

July 2,2003 

Mr. Wayne Price 

New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

RE: Zachary Hinton EOL Junction Box, Section 12, 22S, 37E Unit O 

Dear Mr. Price 

Rice Operating Company retained R.T. Hicks Consultants, Ltd. to address potential 
environmental concerns at the above referenced site. This submission proposes a 
scope of work mat we believe wil l best mitigate any threat to human health and the 
environment and lead to closure of die regulatory file for this site. 

Background 

The Zachary Hinton EOL Junction Box is located about 2.5 miles southeast of the 
intersection of State Routes 18 and 8/176, near Eunice, New Mexico. Plate 1 shows 
the location of the site. 

Rice Operating Company (ROC) prepared a disclosure report dated January 21, 2003 
that summarizes activities to date. This report is part of the annual submission to 
NMOCD, due in April of each year. For your convenience, we have attached a copy 
of this ROC report and a copy of recent ground water data from the adjacent 
monitoring well. The soil boring and backhoe excavation data show relatively 
consistent concentrations of chloride from 11 feet below ground surface (5200 ppm 
chloride) to 50 feet below ground surface (6410 ppm chloride). The consistency of 
these concentrations suggests that a release from the junction box may have created 
saturated conditions in the vadose zone. 

ROC installed a monitoring well adjacent to the junction box. Four quarters of 
ground water data show chloride concentrations in ground water are currently 
between 400 and 500 mg/L. The most recent analysis of total dissolved solids 
(11/6/02) from this well shows a result of 1290 mg/L. Because these values exceed 
the New Mexico Water Quality Commission Standards, we propose die work 
outlined below. 
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1. Evaluate Migration of Chloride Flux from the Vadose Zone to 
Ground Water 

We propose to employ HYDRUS1D and a simple ground water mixing model to 
evaluate the potential of residual chloride mass in the vadose zone to materially 
impair ground water quality at the site. We wil l employ predictions of the migration 
of chloride ion from the vadose zone to ground water in our selection of an 
appropriate remedy for the land surface and underlying vadose zone. This 
simulation is the "no action" alternative, which predicts chloride flux to ground water 
in the absence of any action by ROC. 

We might provide simulations of two "no action" scenarios. For both simulations, 
we wil l employ the input parameters to HYDRUS and the mixing model outlined in 
Table 1. In the first simulation, we wil l assume that vegetation is not present over the 
release site (no evapotranspiration) and a minimum aquifer thickness of 10 feet. This 
wil l simulate restriction of any released chloride to a portion of the underlying 
aquifer. If this first simulation does not return results that are consistent with the 
existing ground water monitoring data, we wil l increase the aquifer thickness in the 
mixing model to die maximum value allowed by data (a bout 35 feet). At other sites, 
we have found that chloride can be distributed throughout the thickness of the 
aquifer. Employing the entire thickness of the aquifer in the mixing model 
calculations may be appropriate for the Zachary Hinton site. 

Table 1: Input Parameters for Simulation Modeling 

Input Parameter Source 
Vadose Zone Thickness Attached well log 

Vadose Zone Texture Attached well log 
Dispersion Length Professional judgment 
Soil Moisture Nearby Field Measurements 
Vadose Zone Chloride Load ROC Data from Disclosure Report 
Length of release perpendicular to ground 
water flow 

Field Measurements 

Climate Pearl, N M station (Hobbs) 
Background Chloride in Ground Water Samples from nearby wells 
Ground Water Flux Calculated from regional hydraulic 

data 

Aquifer Thickness Nicholson and Clebsch (1960) and 
SEO data 
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2. Collection and Evaluation of Data for Simulation Modeling 
The HYDRUS1D and mixing model simulation requires input of 10 parameters. As 
Table 1 shows, we must collect site specific data for several of tiiese parameters, 
some data are available from previous ROC work at the site, and otiier data are 
available from public sources. Our previous work with the American Petroleum 
Institute showed tiiat soil moisture values did not strongly influence the ability of the 
model to predict chloride migration from the vadose zone to ground water. We plan 
to use soil moisture data from nearby sites for model input. 

We propose a field program to collect important site-specific data for model input. 
First we wil l measure die deptii to ground water at five nearby wmdmills and die 
adjacent monitoring well to determine die hydraulic gradient (Plate 1). We have 
examined tiiese abandoned and active windmills; we can measure tiiese water levels. 
To establish background chloride concentrations in ground water, we propose to 
sample the active windmill located in Section 13 (Plate 1) and, if possible, two 
additional up gradient wells in Sections 2 and 11 (identified as "Field Check 
Required" on Plate 1). 

3. Design Remedy and Submit Report 
ROC has completed the repair of the pipeline junction at die Zachary Hinton EOL. 
We do not anticipate additional releases of produced water at this site. Our 
modeling of the "no action alternative" (Task 1) may show that the residual chloride 
mass in the vadose zone poses a tiireat to ground water quality. If such a threat does 
exist, we wil l use the HYDRUS-ID model predictions to develop a remedy for the 
vadose zone. If necessary, we wil l simulate: 

1. excavation, disposal and replacement of clean soil to remove the chloride 
mass, 

2. installation of a low permeability barrier to minimize natural infiltration, 

3. surface grading and seeding to eliminate any ponding of precipitation and 
promote evapotranspiration, thereby irunimizing natural infiltration, and 

4. a combination of the above potential remedies. 

We wil l select the vadose zone remedy that offers the greatest environmental benefit 
while causing the least environmental damage. 
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We wil l use the ground water mixing model or a suitable alternative to assist in the 
design of a ground water remedy. It is possible, however, that the background 
chloride concentrations in ground water measured in the nearby wmdmills are equal 
to or higher than the chloride concentration in the adjacent monitoring well. Such 
data would strongly suggest that the Zachary Hinton EOL Junction Box has not 
caused any material impairment of ground water quality. If we find no evidence of 
impairment of water quality due to past activities at Zachary Hinton EOL Junction 
Box, we wil l not prepare a ground water remedy. If data suggest that the Zachary 
Hinton EOL Junction Box has contributed chloride to ground water and caused 
ground water impairment, we wil l examine the following alternatives: 

1. Natural restoration due to dilution and dispersion, 

2. Pump and dispose to remove the chloride mass in the saturated zone, 

3. Pump and treat to remove the chloride mass in the saturated zone, 

4. Because of the location of the site, institutional controls negotiated with the 
landowner may provide an effective remedy. Such controls may be 
restriction of water use to livestock until natural restoration returns the water 
quality to state standards, a provision for alternative supply well design, or a 
provision for well head treatment to mitigate any damage to the water 
resource. 

We plan to commence data collection for the HYDRUS1D simulations described 
above in mid July. Your approval to move forward with this workplan wil l facilitate 
our access to nearby wmdmills and speed the implementation of a surface remedy. 

Sincerely, 
R.T. Hicks Consultants, Ltd. 

Randall T. Hicks 
Principal 



Name: EUNICE NE 
Date: 3/14/2003 
Scale: 1 inch equals 2666 feet 

Copyright (C) 1997, Maptech, Inc. 
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APPENDIX C 
CONCEPTUAL MODEL OF SUBSURFACE 

PRODUCED WATER RELEASES 
The System operates by gravity flow of produced water through pipelines, junction boxes, boots, 
tanks and disposal through injection into wells. Releases occur periodically due to gradual failures 
of seals, overflow of vent lines, or sudden and accidental releases. The length of time that produced 
water flows to the subsurface is short for sudden and accidental releases or vent overflow 
incidents. A failure of a seal or a small crack in a pipeline may allow a release to the subsurface for 
months or longer. Because of the efforts of ROC to routinely identify system failures and the 
ongoing upgrade program, reported releases have declined significantly since the beginning of the 
upgrade program. 

The distribution of constituents of concern (primarily chloride, secondarily BTEX) in the surface soil 
and vadose zone is different for each release scenario. Releases of water volumes over long periods 
create saturated conditions between the release site and ground water. Where this type of release 
occurs, borehole data show relatively constant and 2-4 times background concentration of chloride 
throughout the vadose zone. Due to the natural processes of sorption and biodegradation, 
petroleum hydrocarbons may not impact ground water even at sites where volumes are released 
over long periods. 

Episodic releases of small volumes of produced water wi l l not always create saturation of the 
vadose zone. Where episodic releases occur injunction boxes or similar enclosures, spills of 
produced water and entrained crude oil infiltrate the vadose zone. After the spill ceases and the 
produced water drains into the vadose zone, the entrained crude oil follows similar paths as the 
produced water wit i i the difference that the higher viscosity and surface tension limits the depth of 
infiltration. After deposition of the oil within the near surface vadose zone pore spaces, 
volatilization of the lighter hydrocarbons from the crude oil and the aging process in general causes 
the formation of an asphaltic-sand that reduces or eliminates subsequent infiltration through tiiat 
same flow path. 

With improved environmental management practices at the system in the 1980s and the 
reduction of the volumes of fluids being moved through the system in the 1990s, releases into 
tire underlying vadose zone are reduced, but not eliminated. Any reduced-permeability 
asphaltic layer could result in containment and removal of small releases. 

This conceptual model of produced water releases accounts for the distribution of chloride and 
regulated hydrocarbons observed at many System sites. Often we observe black, crude-like 
hydrocarbons at or near the ground surface to a depth of several inches to tens of feet. In our 
model, the deposition of crude in the subsurface pore spaces occurred more than 10 years ago and 
the aging processes have reduced the concentration of regulated hydrocarbons in this material to 
acceptable levels. 



The depth of penetration of produced water depends primarily upon the size and frequency of 
releases, how quickly crude fills the pore spaces and reduces permeability, and the nature of the 
subsurface. At some sites, these three factors allow produced water to penetrate less than 10 feet. 
At other sites where produced water enters the subsurface, penetration to depths much greater than 
10 feet occur due to unsaturated and saturated flow. 

Because the system operates under gravity flow, the volume of produced water released is generally 
episodic and consists of relatively small volumes. If the total volume released is relatively small, 
then one may observe relatively high chloride concentrations in the unsaturated zone with no 
impairment of ground water quality. With improved operational and environmental practices of 
the 1980s and 1990s, clogged pore spaces cause saturated flow conditions to cease, and one may 
observe high concentrations of constituents throughout the vadose zone and no current impairment 
of ground water quality. Impairment of ground water quality occurs only where the mass of 
constituents of concern in produced water enter ground water in sufficient quantity to overwhelm 
natural dilution and dispersion. 

In the absence of vadose zone saturation, the arid climate of New Mexico can cause sequestration of 
the constituents of concern in the upper vadose zone (10-20 feet below land surface) for many years. 
Borehole data from these types of releases show high concentrations of chloride below the release 
site and a relatively sharp decline in chloride concentration to background conditions with depth. 
If the release is not recent, natural processes can reduce the concentrations of any residual 
hydrocarbons and eliminate any environmental risk to ground water. 

In summary, sites where chloride or other constituents of concern penetrated deep into the vadose 
zone probably experience long-term releases of water. Where penetration of the vadose zone is less 
than 20-30 feet, the release was episodic and consisted of a relatively small volume of fluid. 

Produced water potentially released to the environment from the BD SWD System is expected to 
contain the following regulated constituents: 

• Benzene 
• Ethylbenzene 
Toluene 

• Xylenes 
• Naphthalenes 
• Total Dissolved Solids 
• Chloride 
• Sulfate 

Because the fate and transport of released chloride is essentially identical to that of TDS and 
sulfate, we can evaluate soil samples for chloride and remain confident that concentrations of 
chloride wi l l indicate the presence of similar concentrations of other non-hydrocarbon 
constituents. 

The regulated hydrocarbon constituents can behave independently of each other due to different 



rates of biodegradation and sorption. Field measurements of total organic vapors are very useful 
providing a qualitative measure of the concentration of volatile organic constituents 
(e.g. benzene) in soil and we employ this field measurement to identify which samples will 
undergo laboratory analysis. Hundreds of laboratory analyses and field measurements of total 
petroleum hydrocarbons demonstrate that TPH provides little or no information regarding the 
environmental threat posed by produced water releases. Our inclusion of this analysis of soil in 
this report is one of academic interest only. 
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R.T. Hicks Consultants, Ltd 
901 Rio Grande Blvd NW Suite F-142 

Albuquerque, NM 87104 
Ph: 505.266.5004 

OSE wells within 1 -mile of Zachary Hinton 

ROC: CAP Zachary Hinton EOL (NMOCD #: 1R0426-36) 

Appendix D 

October 2005 
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L A B O F 

Analytical Report 
Prepared for: 

Kristin Pope 

Rice Operating Co. 

122 W. Taylor 

Hobbs, NM 88240 

Project: BD- Zachary Hinton EOL 

Project Number: None Given 

Location: Eunice 

Lab Order Number: 5H11002 

Report Date: 08/22/05 



Rice Operating Co. 

122 W.Taylor 

Hobbs NM, 88240 

Project: BD- Zachary Hinton EOL 

Project Number: None Given 

Project Manager: Kristin Pope 

Fax: (505)397-1471 

Reported: 

08/22/05 15:35 

ANALYT ICAL REPORT FOR SAMPLES 

Sample ID Laboratory ID Matrix Date Sampled Date Received 

Monitor Well #1 SHI 1002-01 Water 08/10/05 11:24 08/11/05 07:45 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 

Page 1 of 10 



Rice Operating Co. 

122 W.Taylor 

Hobbs NM, 88240 

Project: 

Project Number: 

Project Manager: 

BD- Zachary Hinton EOL 

None Given 

Kristin Pope 

Fax: (505) 397-1471 

Reported: 

08/22/05 15:35 

Organics by GC 

Environmental Lab ofTexas 

Analyte Result 

Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

Monitor Well #1 (Si l l 1002-01) Water 

Benzene 

Toluene 

Ethylbenzene 

Xylene (p/m) 

Xylene (o) 

ND 

ND 

ND 

ND 

ND 

0.00100 mg/L 1 ISH5I609 08/16/05 

0.00100 

0.00100 

0.00100 

0.00100 

08/16/05 EPA 802IB 

Surrogate: a, a, a-Trifluorotoluene 

Surrogate; 4-Bromofluorobenzene 

107% 

101 % 

S0-I20 

80-120 „ „ 

Environmental Lab OfTexas r f / w results in this report apply to ihe samples analyzed in accordance with Ihe samples 

received in Ihe laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. n c , n 

" J J Page 2 or 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505) 397-1471 

122 W.Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 08/22/05 15:35 

General Chemistry Parameters by EPA / Standard Methods 

Environmental Lab ofTexas 

Analyte Result 

Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

Monitor Well #1 (51111002-01) Water 

Total Alkalinity 180 2.00 mg/L 1 El 151208 08/11/05 08/11/05 EPA 3I0.2M 

Chloride 361 5.00 10 EH51906 08/15/05 08/15/05 EPA 300.0 

Total Dissolved Solids 1200 5.00 1 EH51210 08/16/05 08/17/05 EPA 160.1 

Sulfate 227 5.00 10 EH51906 08/15/05 08/15/05 EPA 300.0 

Environmental Lab OfTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in ihe laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 3 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. 

122 W.Taylor 

Hobbs NM, 88240 

Project: 

Project Number: 

Project Manager: 

BD- Zachary Hinton EOL 

None Given 

Kristin Pope 

Fax: (505)397-1471 

Reported: 

08/22/05 15:35 

Total Metals by EPA / Standard Methods 

Environmental Lab ofTexas 

Analyte Result 

Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

Monitor Well #1 (5H11002-01) Water 

Calcium 88.0 0.100 mg/L 10 EH51103 08/11/05 08/11/05 EPA 6010B 

Magnesium 45.6 0.0100 ., " 
Potassium 10.7 0.500 •' " 
Sodium 242 0.500 50 

Environmental Lab O f Texas 'fhe results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approved of Environmental Lab ofTexas. Page 4 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Pax: (505) 397-1471 

122 W. Taylor Project Number: None Given Reported: 
Hobbs NM, 88240 Project Manager: Kristin Pope 08/22/05 15:35 

Organics by GC - Quality Control 

Environmental Lab ofTexas 

Reporting Spike Source %REC RPD 

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch EI151609 - EPA 5030C (GC) 

Blank (EH51609-BLK1) Prepared & Analyzed: 08/16/05 

Benzene ND 0.00100 mg/L 

Toluene ND 0.00100 

Ethylbenzene ND 0.00100 

Xylene (p/m) ND 0.00100 

Xylene (o) ND 0.00100 " 
Surrogate: a.a.a-Trijluorotoluene 97.9 ug'l 100 97.9 HO-120 

Surrogate: 4-Bromojluorobenzene HI.4 " 100 HI.4 HO-120 

LCS(EH51609-BS1) Prepared & Analyzed: 08/16/05 

Benzene 98.4 ug/l 100 98.4 80-120 

Toluene 97.0 100 97.0 80-120 

Ethylbenzene 106 " 100 106 80-120 

Xylene (p/m) 204 " 200 102 80-120 

Xylene (o) 104 " 100 104 80-120 

Surrogate: a.a.a-Trtjluorololuene 104 " 100 104 HO-120 

Surrogate: 4-Bromofluorobenzene 95.4 " 100 95.4 H0-I20 

Calibration Check (EH51609-CCV1) Prepared: 08/16/05 Analyzed: 08/17/05 

Benzene 94.2 ug/l 100 94.2 80-120 

Toluene 94.5 100 94.5 80-120 

Ethylbenzene 106 100 106 80-120 

Xylene (p/m) 203 200 102 80-120 

Xylene (o) 109 100 109 80-120 

Surrogate: a.a.a-Trijluorotoluene 94.9 " 100 94.9 0-200 

Surrogate: 4-Bromofluorobenzene 102 " 100 102 0-200 

Matrix Spike (EH5I609-MS1) Source: 5H11006-01 Prepared: 08/16/05 Analyzed: 08/17/05 

Benzene 91.6 ug/l 100 ND 91.6 80-120 

Toluene 90.2 100 ND 90.2 80-120 

Ethylbenzene 101 100 ND 101 80-120 

Xylene (p/m) 191 200 ND 95.5 80-120 

Xylene (o) 102 100 ND 102 80-120 

Surrogate: a,a,a-Trifluorotoluene 91.5 " 100 91.5 HO-120 

Surrogate: 4-Bromojluorobenzene 97.9 100 97.9 HO-120 

Environmental Lab ofTexas The results in this report apply lo the sample.', analyzed in accordance with the samples 

recei ed in the laboratory. This analytical report must be reproduced in its entirely. 

Willi written approval of Environmental Lab ofTexas. 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project. BD- Zachary Hinton EOL Fax:(505)397-1471 

122 W.Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 08/22/05 15:35 

Organics by GC - Quality Control 

Environmental Lab ofTexas 

Reporting Spike Source %RFC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch EH51609 - EPA 5030C (GC) 

Matrix Spike Dup (EH51609-MSIM) Source: 5H11006-01 Prepared: 08/16/05 Analyzed: 08/17/05 

Benzene 95.5 ug/l 100 ND 95.5 80-120 4.17 20 

Toluene 94.5 100 ND 94.5 80-120 4.66 20 

Ethylbenzene 106 100 ND 106 80-120 4.83 20 

Xylene (p/ui) 201 200 ND 100 80-120 4.60 20 

Xylene (o) 108 100 ND 108 80-120 5.71 20 

Surrogate: a.a.a-Trijluorotoluene 82.3 100 82.3 SO-120 

Surrogate: J-Bromojtuorobenzene 92.9 100 92.9 HO-120 

Environmental Lab OfTexas The results in this report apply lo ihe samples analyzed in accordance with the samples 
received in the laboratory, This analytical report must he reproduced in its entirety, 
with whiten approval of Environmental Lab ofTexas. Page 6 o f 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505) 397-1471 

122 W.Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 08/22/05 15:35 

General Chemistry Parameters by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Reporting 
Analyte Result Limit Units 

Spike Source %REC 
Level Result %REC Limits RPD 

RPD 
Limit Notes 

Batch EII51208 - General Preparation (WetChem) 

Blank (EII51208-BLK1) Prepared & Analyzed: 08/11/05 

Total Alkalinity ND 2.00 mg/L 

Duplicate (EH5I208-DUP1) Source: 51111001 -01 Prepared & Analyzed: 08/11/05 

Total Alkalinity 0.00 2.00 mg/L 159 20 

Reference (EII5I208-SRM1) Prepared & Analyzed: 08/11/05 

Bicarbonate Alkalinity 230 mg/L 200 115 80-120 

Batch EII51210 - General Preparation (WetChem) 

Blank (EII51210-BLK1) Prepared: 08/16/05 Analyzed: 08/17/05 

Total Dissolved Solids ND 5.00 mg/L 

Duplicate (E1I51210-DUP1) Source: 51111001 -01 Prepared: 08/16/05 Analyzed: 08/17/05 

Total Dissolved Solids 628 5.00 mg/L 603 4.06 5 

Batch EII51906 - General Preparation (WetChem) 

Blank (E115I906-BLK1) Prepared & Analyzed: 08/15/05 

Chloride ND 0.500 

Sulfate ND 0.500 

mg/L 

LCS(E!151906-BSI) Prepared & Analyzed: 08/15/05 

Chloride 

Sulfate 

8.36 

9.43 

mg/L 10.0 83.6 80-120 

10.0 94.3 80-120 

Environmental Lab ofTexas The results in this report apply to the samples analyzed in accordance with the samples 
received in the laboratory. This analytical report must be reproduced in its entirety, 
with written approval of Environmental Lab ofTexas. 

Page 7 of 10 
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Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W.Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 08/22/05 15:35 

General Chemistry Parameters by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Analyte 
Reporting 

Result Limit Units 
Spike 
Level 

Source 
Result %REC 

%REC 
Limits RPD 

RPD 
Limit Notes 

Batch EHS1906 - General Preparation (WetChem) 

Calibration Check (EI151906-CCV1) Prepared <S i Analyzed: 08/15/05 

Chloride 

Sulfate 

9.85 mg/L 

11.4 

10.0 

10.0 

98.5 

114 

80-120 

80-120 

Duplicate (EH51906-DUPI) Source: 5H09007-02 Prepared & i Analyzed: 08/15/05 

Sulfate 

Chloride 

122 5.00 mg/L 

202 5.00 

122 

203 

0.00 

0.494 

20 

20 

Environmental Lab OfTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must he reproduced in its entirely, 

with written approval of Environmenial Lab ofTexas. D o r i n 

t age o o i i u 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W.Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 08/22/05 15:35 

Total Metals by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Reporting Spike Source %REC RPD 

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch EH51103 - 6OIOB/N0 Digestion 

Blank (EH51103-BLK1) Prepared 6 i Analyzed: 08/11/05 

Calcium ND 0.0100 mg/L 

Vlagnesium ND 0.00100 " 
Potassium ND 0.0500 " 
Sodium ND 0.0100 " 

Calibration Check (EH51103-CCV1) Prepared 6 i Analyzed: 08/11/05 

Calcium 1.95 mg/L 2.00 97.5 85-115 

Vlagnesium 2.17 2.00 108 85-115 

Potassium 1.90 2.00 95.0 85-115 

Sodium 1.84 2.00 92.0 85-115 

Duplicate (EH51103-DUP1) Source: 5H09005-01 Prepared & Analyzed: 08/11/05 

Calcium 148 0.500 mg/L 153 3.32 20 

Vlagnesium 24.3 0.0100 " 24.7 1.63 20 

Potassium 5.97 0.0500 5.92 0.841 20 

Sodium 80.0 0.100 81.4 1.73 20 

Environmental Lab ofTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 9 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax:(505) 397-1471 

122 W. Taylor Project Number: None Given Reported: 
Hobbs NM, 88240 Project Manager: Kristin Pope 08/22/05 15:35 

Notes and Definitions 

DET Analyte DETECTED 

ND Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

RPD Relative Percent Difference 

LCS Laboratory Control Spike 

MS Matrix Spike 

Dup Duplicate 

Report Approved By: . £ "1 v". ftr-v'-^"--- D a t e ; 8/22/2005 

Raiand K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director 
Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemist 
Peggy Allen, QA Officer Sandra Sanchez, Lab Tech. 

This material is intended only for the use ofthe individual (s) or entity to whom it is addressed, and may contain 
information that is privileged and confidential. 

If you have received this material in error, please notify us immediately at 432-563-1800. 

Environmental Lab OfTexas The results in this report apply to the samples analyzed ill accordance with the samples 
received in Ihe laboratory. This analytical report must be reproduced in its entirety, 
with written approval of Environmental Lab ofTexas. Page 1 0 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 
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Environmental Lab of Texas 
Variance / Corrective Action Report - Sample Log-In 

Client: H > ce. Qpt>nM^ 

Date/Time: CPs - \ \~ oS €> c m ? 

Order #: S H n o o z-

Initials: 

Sampie Receipt Checklist 
Temperature of container/cooier? No 2 . -0 C 
Shipping container/cooler in good condition? Mo 
Custody Seals intact cn shipping container/ccoler? No Not present 
Custody Seals intact on sample bottles? p$ Mo Not present 
Chain cf custody present? No 
Sample Instructions complete on Chain of Custody? 7^ No 
Chain of Custody signed when relinquished and received? $es"> No 
Chain of custody agrees with sample label(s) No 
Container labels legible and intact? No 
Sample Matrix and properties same as on chain of custody? No 
Samples in procer container/bottle? ^ s ) No 
Samples properly preserved? No 
Sample bottles intact? <f§l>! No 
Preservations documented on Chain of Custody? Mo - -
Containers documented on Chain of Custody? efes> No 
Sufficient sample amount for indicated test? No 
All samples received within sufficient hold time? <&> No 
VOC samples have zero headspace? No Not Applicable 

Other observations: , , , , , > 

Variance Documentation: 
Contact Person: - Date/Time: Contacted by: 
Regarding: 

Corrective Action Taken: 



Analytical Report 
Prepared for: 

Kristin Pope 

Rice Operating Co. 

122 W. Taylor 

Hobbs, NM 88240 

Project: BD- Zachary Hinton EOL 

Project Number: None Given 

Location: Eunice 

Lab Order Number: 5E24016 

Report Date: 06/07/05 



Rice Operating Co. 

122 W.Taylor 

Hobbs NM, 88240 

Project: BD- Zachary Hinton EOL 

Project Number: None Given 

Project Manager: Kristin Pope 

Fax: (505)397-1471 

Reported: 

06/07/05 14:11 

A N A L Y T I C A L REPORT FOR SAMPLES 

Sample ID Laboratory ID Matrix Date Sampled Date Received 

MW-1 5E24016-01 Water 05/23/05 1137 05/24/05 15:40 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 

Page 1 of 10 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W.Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:11 

Organics by GC 

Environmental Lab ofTexas 

Reporting 
Analyte Resnll Limit Units Dilution Batch Prepared Analyzed Method Notes 

MW-1 (5E24016-01) Water 

Benzene ND 0.00100 mg/L I EE52604 05/26/05 05/26/05 EPA 802IB 

Toluene ND 0.00100 

Ethylbenzene ND 0.00100 -

Xylene (p/m) ND 0.00100 •• 

Xylene (o) ND 0.00100 " 

Surrogate: a.a.a-Trijluorotoluene 100% SO-120 » » 

Surrogate: 4-Bromojluorobenzene 109% SO-120 » » 

Environmental Lab ofTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. 
Page 2 of 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W. Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:11 

General Chemistry Parameters by EPA / Standard Methods 

Environmental Lab ofTexas 

Analyte Result 

Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

MW-1 (SE24016-01) Water 

Total Alkalinity 194 2.00 mg/L 1 EE52509 05/24/05 05/24/05 EPA 3I0.2M 

Chloride 393 5.00 10 EE52703 05/27/05 05/27/05 EPA 300.0 

Total Dissolved Solids 1190 5.00 1 EF50I09 05/27/05 05/27/05 EPA 160.1 

Sulfate 226 5.00 10 EE52703 05/27/05 05/27/05 EPA 300.0 

Environmental Lab OfTexas The results in this report apply to the samples analyzed in accordance with the samples 
received in the laboratory. This analytical report must be reproduced in its entirely, 
with written approval of Environmental Lab ofTexas, Page 3 O f 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Pax: (505) 397-1471 

122 W. Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:11 

Total Metals by EPA / Standard Methods 
Environmental Lab ofTexas 

Reporting 

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes 

MW-1 (5E24016-01) Water 

Calcium 89.5 0.100 mg/L 10 EE52518 05/25/05 05/25/05 EPA 6010B 

Magnesium S0.5 0.0100 » 
Potassium 11.0 0.500 

Sodium 248 0.500 50 

•• 

Environmental Lab OfTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval ofEnvironmental Lab of "Texas. PlgC 4 o f 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton IEOL Fax: (505)397-1471 

122 W.Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:11 

Organics by GC - Quality Control 

Environmental Lab ofTexas 

Reporting Spike Source %REC RPD 

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch EE52604 - EPA 5030C (GC) 

Blank (EE52604-BLK1) Prepared & Analyzed: 05/26/05 

Benzene ND 0.00100 mg/L 

Toluene ND 0.00100 

Ethylbenzene ND 0.00100 

Xylene (p/m) ND 0.00100 

Xylene (o) ND 0.00100 

Surrogate: a, a, a- 1'rifluorotoluene 20.2 ug'l 20.0 101 HO-120 

Surrogate: 4-Bromofluorobenzene 17.1 20.0 H5.5 HO-120 

LCS (EE52604-BS1) Prepared & Analyzed: 05/26/05 
Benzene 93.7 ug/l 100 93.7 80-120 

Toluene 100 100 100 80-120 

Ethylbenzene 102 100 102 80-120 

Xylene (p/m) 205 200 102 80-120 

Xylene (o) 101 " 100 101 80-120 

Surrogate: a, a. a- Trijluorotoluene 21.3 20.0 106 HO-120 

Surrogate: 4-Bromnfhtorobenzene 22.6 " 20.0 113 HO-120 

Calibration Check (EE52604-CCV1) Prepared: 05/26/05 Analyzed: 05/27/05 
Benzene 87.9 ug/l 100 87.9 80-120 

Toluene 96.3 100 96.3 80-120 

Ethylbenzene 98.2 100 98.2 80-120 

Xylene (p/m) 197 200 98.5 80-120 

Xylene (o) 96.2 100 96.2 80-120 

Surrogate: a, a, a- Trifluorotol uene 19.4 20.0 97.0 HO-120 

Surrogate: 4-Bromofluorobenzene 23.3 20.0 116 H0-I20 

M a t r i x Spike (EE52604-MS1) Source: 5E230I4-01 Prepared & Analyzed: 05/26/05 
Benzene 95.4 ug/l 100 ND 95.4 80-120 

Toluene 101 100 ND 101 80-120 

Ethylbenzene 100 100 ND 100 80-120 

Xylene (p/m) 203 » 200 ND 102 80-120 

Xylene (o) 98.2 " 100 ND 98.2 80-120 

Surrogate: a.a.a-Trijluorotoluene 19.8 " 20.0 99.0 H0-I20 

Surrogate: 4-Bromojluarobenzene 20J " 20.0 102 HO-120 

Environmental Lab of 1 CXaS 'fhe results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirely, 

with written approval of Environmental Lah i>f Texas. Page 5 ot 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W. Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:11 

Organics by GC - Quality Control 

Environmental Lab ofTexas 

Reporting Spike Source %REC RPD 
Analyle Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch EE52604 - E P A 5030C ( G C ) 

Matrix Spike Dup (EE52604-MSD1) Source: 5E230I4-0I Prepared & Analyzed: 05/26/05 

Benzene 92.8 ug/l 100 ND 92.8 80-120 2.76 20 

Toluene 97.3 100 ND 97.3 80-120 3.73 20 

Ethylbenzene 98.9 100 ND 98.9 80-120 1.1 1 20 

Xylene (p/m) 202 200 ND 101 80-120 0.985 20 

Xylene (o) 99.1 100 ND 99.1 80-120 0.912 20 

Surrogate: a, a, a- Trijluorololuene l'J.H 20.0 99.0 80-120 

Surrogate: -l-liromojluorobenzene 21.8 20.0 109 80-120 

Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval o f Environmental Lab ofTexas. Page 6 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. 

122 W. Taylor 

Hobbs NM, 88240 

Project: 

Project Number: 

Project Manager: 

BD- Zachary Hinton EOL 

Sone Given 

Kristin Pope 

Fax: (505)397-1471 

Reported: 

06/07/05 14:11 

General Chemistry Pa rameters by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Analyte Result 
Reporting 

Limit Units 
Spike Source 
Level Result %REC 

%REC 
Limits RPD 

RPD 
Limit Notes 

Batch EE52509 - General Preparation (WetChem) 

Blank (EE52509-BLK1) Prepared & Analyzed: 05/24/05 

Total Alkalinity ND 2.00 mg/L 

Duplicate (EE52509-DUP1) Source: 5E1900I-OI Prepared & Analyzed: 05/24/05 

Total Alkalinity 215 2.00 mg/L 214 0.466 20 

Reference (EE52509-SRM1) Prepared & Analyzed: 05/24/05 

Bicarbonate Alkalinity 230 mg/L 200 115 80-120 

Batch EE52703 - General Preparation (WetChem) 

Blank (EE52703-ULK1) Prepared & Analyzed: 05/27/05 

Chloride 

Sulfate 

ND 

ND 

0.500 

0.500 

mg/L 

LCS(EE52703-BS1) Prepared & Analyzed: 05/27/05 

Chloride 

Sulfate 

10.9 

9.99 

mg/L 10.0 109 

10.0 99.9 

80-120 

80-120 

Calibration Check (EE52703-CCV1) Prepared & Analyzed: 05/27/05 

Chloride 

Sulfate 

10.6 

9.87 

mg/L 10.0 106 

10.0 98.7 

80-120 

80-120 

Duplicate (EE52703-DUIM) Source: 5E24015-0I Prepared & Analyzed: 05/27/05 

Chloride 

Sulfate 

100 

82.3 

2.50 

2.50 

mg/L 98.4 

82.2 

1.61 

0.122 

20 

20 

Environmental Lab Of Texas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. 'This analytical report must he reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 7 o f 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505) 397-1471 

122 W. Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:11 

General Chemistry Parameters by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Analyte 
Reporting 

Result Limit Units 
Spike Source 
Level Result %REC 

%REC 
Limits RPD 

RPD 
Limit Notes 

Batch EF50I09 - Fil trat ion Preparation 

Blank (EF50109-ULK1) Prepared & Analyzed: 05/27/05 

Total Dissolved Solids ND 5.00 mg/L 

Duplicate (EF50I09-DUP1) Source: 5E24015-01 Prepared & Analyzed: 05/27/05 

Total Dissolved Solids 567 5.00 mg/L 573 1.05 20 

Environmental Lab Of Texas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 8 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W . T a y l o r Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Cristin Pope 06/07/05 14:11 

Total Metals by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Reporting Spike Source %REC RPD 

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch EE52518 - 6OIOB/IN0 Digestion 

Blank ( E E 5 2 5 1 8 - B L K I ) Prepared & Analyzed: 05/25/05 

Calcium ND 0.0100 mg/L 

Magnesium ND 0.00100 

Potassium ND 0.0500 

Sodium ND 0.0100 

Blank (EE52518-BLK2) Prepared & Analyzed: 05/25/05 

Calcium ND 0.0100 mg/L 

Vlagnesium ND 0.00100 

Potassium ND 0.0500 

Sodium ND 0.0100 

Calibration Check (EE52518-CCV1) Prepared & Analyzed: 05/25/05 

Calcium 1.86 mg/L 2.00 93.0 85-115 

Vlagnesium 2.10 2.00 105 85-115 

Potassium 1.93 2.00 96.5 85-115 

Sodium 2.18 " 2.00 109 85-115 

Duplicate (EE52518-DUIM) Source: 5E19001-01 Prepared & Analyzed: 05/25/05 

Calcium 51.6 0.500 mg/L 56.0 8.18 20 

Magnesium 26.4 0.0100 27.2 2.99 20 

Potassj um 5.70 0.0500 5.69 0.176 20 

Sodium 109 0.100 1 10 0.913 20 

Duplicate (EE52518-DUF2) Source: 5E24016-01 Prepared & Analyzed: 05/25/05 

Calcium 90.2 0.100 mg/L 89.5 0.779 20 

Magnesium 50.6 0.0100 50.5 0.198 20 

Potassium 10.7 0.500 1 1.0 2.76 20 

Sodium 244 0.500 248 1.63 20 

Environmental Lab ofTexas The results in this report upply to the samples analyzed in accordance with the samples 

received in ihe laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 9 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505) 397-1471 

122 W. Taylor Project Number: None Given Reported: 
Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:11 

Notes and Definitions 

DET Analyte DETECTED 

ND Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

RPD Relative Percent Difference 

LCS Laboratory Control Spike 

MS Matrix Spike 

Dup Duplicate 

Report Approved By: . - ~ • • v- D a t e : 6/7/2005 

Raiand K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director 
Celey D. Keene, Lab Director, Org. Tech Director James L. Hawkins, Chemist/Geologist 
Peggy Allen, QA Officer Sandra Sanchez, Lab Tech. 

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain 
information that is privileged and confidential. 

If you have received this material in error, please notify us immediately at 432-563-1800. 

Environmental Lab ofTexas The results in this report apply to the samples analyzed in accordance with the samples 
received in the laboratory. This analytical report must be reproduced in its entirely, 
with written approval of Environmenial Lab of Texas. ^ 10of 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 





Environmental Lab of Texas 
Variance / Corrective Action Report - Sample Log~!n 

Client: 

Date/Time: 

Order #: 

Initials: 

Sample Receipt Checklist 
Temperature of container/cooler? Yes i Mo . c 
Shipping container/cooler in good condition? Y^s j No 
Custody Seals intact cn shipping container/cooler? 1 No Not present 
Custody Seals intact on sample bottles? y*es i No Net present 
Chain of custody present? No 
Ssmple Instructions complete on Chain of Custody? No 
Chain of Custody signed when relinquished and received? No 
Chain cf custody agrees with sampie label(s) tffes | No 
Container labels legible and intact? ! No 
Sample Matrix and properties same as on chain of custody? Y£s;. | No 
Samples in proper container/bottle? If&s i No 
Samples properly preserved? j No 
Sample bottles intact? $8S§ 1 No 
Preservations documented on Chain of Custody? No i 
Containers documented on Chain of Custody? No I 
Sufficient sample amount for indicated test? No j 
All samoles received within sufficient hold time? No i 
VOC sampiss have zero headspace? No i Not Applicable 

Other observations: 

Variance Documentation: 
Contact Person: - Date/Time: Contacted by: 
Regarding: 

Corrective Action i aken: 



L A B OTF" 

Analytical Report 
Prepared for: 

Kristin Pope 

Rice Operating Co. 

122 W. Taylor 

Hobbs, NM 88240 

Project: BD- Zachary Hinton EOL 

Project Number: None Given 

Location: Eunice/ Lea County 

Lab Order Number: 5C23006 

Report Date: 04/06/05 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W. Taylor Project Number: None Given Reported: 

Hohbs NM, 88240 Project Manager: Kristin Pope 04/06/05 14:47 

ANALYTICAL REPORT FOR SAMPLES 

Sample ID Laboratory II) Matrix Date Sampled Date Received 

MW-1 5C23006-01 Water 03/22/05 13:30 03/23/05 08:00 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 

Page 1 of 10 



Rice Operating Co. 

122 W. Taylor 

Hobbs NM, 88240 

Project: 

Project Number: 

Project Manager: 

BD- Zachary Hinton EOL 

None Given 

Kristin Pope 

Fax:(505)397-1471 

Reported: 

04/06/05 14:47 

Organics by GC 

Environmental Lab ofTexas 

Analyte Result 

Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

MW-1 (5C23006-01) Water 

Benzene ND 0.00100 mg/L 1 EC52804 03/24/05 03/24/05 EPA 802IB 

Toluene ND 0.00100 
„ 

Ethylbenzene ND 0.00100 " 
Xylene (p/m) ND 0.00100 " 
Xylene (o) ND 0.00100 " 

Surrogate: a, a, a- Trifluorotoluene 104% 80-120 » » 

Surrogate: 4-Bromofluorobenzene 84.5 % 80-120 » » 

hnvirontnenlal Lab ofTcXUS 'pnti results in this report apply to the samples analyzed in accordance with the samples 

received in Ihe laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 2 o f I 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W.Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 04/06/05 14:47 

General Chemistry Parameters by EPA / Standard Methods 

Environmental Lab ofTexas 

Reporting 

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes 

MVV-I (5C23006-01) Water 

Total Alkalinity 192 2.00 mg/L 1 EC52908 03/23/05 03/23/05 EPA 3I0.2M 

Chloride 403 5.00 10 EC525I3 03/24/05 03/24/05 EPA 300.0 

Total Dissolved Solids 1270 5.00 1 EC52507 03/24/05 03/25/05 EPA 160.1 

Sulfate 202 5.00 10 EC525I3 03/24/05 03/24/05 EPA 300.0 

Environmental Lab OfTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in Its entirety, 

with written approval of Environmental Lab ofTexas. 
Page 3 of 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Pax: (505) 397-1471 

122 W. Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 04/06/05 14:47 

Total Metals by EPA / Standard Methods 

Environmental Lab ofTexas 

Reporting 
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes 

MW-1 (5C23006-01) Water 

Calcium 120 1.00 mg/L 100 EC53102 03/29/05 03/30/05 EPA 6010B 

Magnesium 61.9 0.0200 20 " 
Sodium 344 1.00 100 

Potassium 18.9 0.500 10 EC53I09 03/29/05 03/31/05 

Environmental Lab Ol Texas 'phu results in this report apply to ihe samples analyzed in accordance with fhe samples 

received in ihe laboratory. This analytical report must be reproduced in its entirety, 

with written approval o f Environmental Lab ofTexas. Page 4 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. 

122 W. Taylor 

Hobbs NM, 88240 

Project: BD- Zachary Hinton EOL 

Project Number: None Given 

Project Manager: Kristin Pope 

Fax: (505)397-1471 

Reported: 

04/06/05 14:47 

Organics by GC - Quality Control 

Environmental Lab ofTexas 

Analyte 

Reporting Spike Source %REC 

Result Limit Units Level Result %REC Limits 

RPD 

RPD Limit Notes 

Batch EC52804 - EPA 5030C (GC) 

Blank ( E C 5 2 8 0 4 - B L K 1 ) Prepared & Analyzed: 03/24/05 

Benzene ND 0.00100 mg/L 

Toluene ND 0.00100 

Ethylbenzene ND 0.00100 " 
Xylene (p/m) ND 0.00100 " 
Xylene (o) ND 0.00100 " 

Surrogate: a,a,a-Trijluorolotuette 19.8 ug'l 20.0 99.0 80-120 

Surrogate: 4-Bromofluorobenzene 17.3 " 20.0 86.5 80-120 

L C S ( E C 5 2 8 0 4 - B S I ) Prepared & Analyzed: 03/24/05 

Benzene 100 ug/l 100 100 80-120 

Toluene 98.6 100 98.6 80-120 

Ethylbenzene 98.5 100 98.5 80-120 

Xylene (p/m) 201 200 100 80-120 

Xylene (o) 94.1 100 94.1 80-120 

Surrogate: a, a, a-Trifluorotol uene 22.2 20.0 HI 80-120 

Surrogate: 4-Bromofluorobenzene 16.5 " 20.0 82.5 80-120 

L C S » u p ( E C 5 2 8 0 4 - B S D I ) Prepared & Analyzed: 03/24/05 

Benzene 101 ug/l 100 101 80-120 0.995 20 

Toluene 99.0 100 99.0 80-120 0.405 20 

Ethylbenzene 97.8 100 97.8 80-120 0.713 20 

Xylene (p/m) 199 200 99.5 80-120 0.501 20 

Xylene (o) 99.5 100 99.5 80-120 5.58 20 

Surrogate: a, a.a-Trijluorotoluene 22.3 " 20.0 112 80-120 

Surrogate: 4-Bromofluorobenzene 16.5 " 20.0 82.5 80-120 

Calibration Check ( E C 5 2 8 0 4 - C C V 1 ) Prepared: 03/24/05 Analyzed: 03/25/05 

Benzene 98.8 ug/l 100 98.8 80-120 

Toluene 95.7 •• 100 95.7 80-120 

Ethylbenzene 97.6 100 97.6 80-120 

Xylene (p/m) 192 200 96.0 80-120 

Xylene (o) 103 100 103 80-120 

Surrogate: a.a.a-Trifluorotoluene 22.0 " 20.0 110 80-120 

Surrogate: 4-Bromofluorobenzene 18.4 " 20.0 92.0 80-120 

Environmental Lab OfTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. P l g e 5 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W. Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 04/06/05 14:47 

Organics by GC - Quality Control 

Environmental Lab ofTexas 

Reporting Spike Source %REC RPD 

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch EC52804 - EPA 5030C (GC) 

Matrix Spike (EC52804-MSI) Source: 5C23005-0! Prepared: 03/24/05 Analyzed: 03/28/05 
benzene 95.1 ug/l 100 ND 95.1 80-120 

Toluene 97.2 100 ND 97.2 80-120 

Ethylbenzene 89.2 100 ND 89.2 80-120 

Xylene (p/m) 183 200 ND 91.5 80-120 

Xylene (o) 93.3 100 ND 93.3 80-120 

Surrogate: a,a,a-TriJluorotoluene 22.0 20.0 no HO-120 

Surrogate: -l-liromojluorobeuzeue 20.6 20.0 103 HO-120 

Environmental Lab Of I exas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 6 o f 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. 

122 W.Taylor 

Hobbs NM, 88240 

Project: 

Project Number: 

Project Manager: 

3D- Zachary Hinton EOL 

Sone Given 

<ristin Pope 

Pax: (505)397-1471 

Reported: 

04/06/05 14:47 

General Chemistry Parameters by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Analyte Result 

Reporting 

Limit Units 

Spike Source 

Level Result %REC 

%REC 

Limits RPD 

RPD 

Limit Notes 

Batch EC52507 - General Preparation (WetChem) 

Blank (EC52507-BLKI) Prepared: 03/24/05 Analyzed: 03/25/05 

Total Dissolved Solids ND 5.00 mg/L 

Duplicate (EC52507-DUP1) Source: 5C2300I -01 Prepared: 03/24/05 Analyzed: 03/25/05 

Total Dissolved Solids 1 140 5.00 mg/L 1140 0.00 20 

Batch ECS2S13 - General Preparation (WetChem) 

Blank (ECS2SI3-BLKI) Prepared & Analyzed: 03/24/05 

Sulfate 

Chloride 

ND 

ND 

0.500 

0.500 

mg/L 

Blank (EC52513-BLK2) Prepared & Analyzed: 03/24/05 

Chloride 

Sulfate 

ND 

ND 

0.500 

0.500 

mg/L 

L C S ( E C S 2 5 I 3 - B S 1 ) Prepared & Analyzed: 03/24/05 

Chloride 

Sulfate 

10.4 

9.53 

mg/L 10.0 104 

10.0 95.3 

80-120 

80-120 

L C S ( E C 5 2 5 1 3 - B S 2 ) Prepared & Analyzed: 03/24/05 

Chloride 

Sulfate 

10.5 

9.80 

mg/L 10.0 105 

10.0 98.0 

80-120 

80-120 

Calibration Check (EC525I3-CCV1) Prepared & Analyzed: 03/24/05 

Chloride 

Sulfate 

10.6 

9.93 

mg/L 10.0 106 

10.0 99.3 

80-120 

80-120 

Environmental Lab ofTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 7 of 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co, 

122 W. Taylor 

Hobbs NM, 88240 

Project: 

Project Number: 

Project Manager: 

3D- Zachary Hinton EOL 

Mone Given 

•Cristin Pope 

Fax: (505)397-1471 

Reported: 

04/06/05 14:47 

General Chemistry Parameters by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Analyte 
Reporting 

Result Limit Units 

Spike Source 
Level Result %REC 

%REC 
Limits RPD 

RPD 
Limit Notes 

Batch EC52513 - General Preparation (WetChem) 

Calibration Check (EC525I3-CCV2) Prepared & Analyzed: 03/24/05 

Sulfate 

Chloride 

9.80 mg/L 

10.6 

10.0 98.0 

10.0 106 

80-120 

80-120 

Duplicate (ECS2513-DUP1) Source: 5C23001-01 Prepared & Analyzed: 03/24/05 

Chloride 

Sulfate 

216 5.00 mg/L 

216 5.00 

215 

215 

0.464 

0.464 

20 

20 

Duplicate (EC52513-DUP2) Source: 5C23018-07 Prepared & Analyzed: 03/24/05 

Chloride 

Sulfate 

1540 12.5 mg/L 

163 12.5 

1530 

163 

0.651 

0.00 

20 

20 

Batch EC52908 - General Preparation (WetChem) 

Blank (EC52908-BLK1) Prepared & Analyzed: 03/23/05 

Total Alkalinity ND 2.00 mg/L 

Calibration Check (ECS2908-CCV1) Prepared & Analyzed: 03/23/05 

Carbonate Alkalinity 0.0500 mg/L 0.0500 100 80-120 

Duplicate (EC52908-DUP1) Source: 5C22002-01 Prepared & Analyzed: 03/23/05 

Total Alkalinity 221 2.00 mg/L 220 0.454 20 

Environmental Lab O i Texas The results in this reporl apply to the samples analyzed in accordance with the samples-
received in fhe laboratory. This analytical report must be reproduced in its entirety, 
with written approval of Environmental Lab ofTexas. D o r i A 

i age o oi i u 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. 

122 W. Taylor 

Hobbs NM, 88240 

Project: BD- Zachary Hinton EOL 

Project Number: None Given 

Project Manager: Kristin Pope 

Fax: (505)397-1471 

Reported: 

04/06/05 14:47 

Total Metals by EPA / Standard Methods - Quality Control 

Environmental Lab ofTexas 

Analyte Result 
Reporting 

Limit Units 
Spike Source %REC 
Level Result %REC Limits RPD 

RPD 
Limit Notes 

Batch EC53102 - 6OIOB/N0 Digestion 

Blank (EC53I02-BLK1) Prepared: 03/29/05 Analyzed: 03/30/05 

Calcium 

Magnesium 

Sodium 

ND 

ND 

ND 

0.0100 

0.00100 

0.0100 

mg/L 

Calibration Check (EC53I02-CCV1) Prepared: 03/29/05 Analyzed: 03/30/05 

Calcium 

Magnesium 

Sodium 

2.25 

1.93 

2.18 

mg/L 2.00 112 85-115 

2.00 96.5 85-115 

2.00 109 85-115 

Duplicate (EC53102-DUP1) Source: 5C23001-01 Prepared: 03/29/05 Analyzed: 03/30/05 

Calcium 

Magnesium 

Sodium 

47.7 

62.7 

247 

0.100 

0.0200 

1.00 

mg/L 51.6 

59.3 

252 

7.85 

5.57 

2.00 

20 

20 

20 

Batch EC53109 - 6OIOB/N0 Digestion 

Blank (EC53I09-BLK1) Prepared: 03/29/05 Analyzed: 03/31/05 

Potassium ND 0.0500 mg/L 

Calibration Check (EC53109-CCV1) Prepared: 03/29/05 Analyzed: 03/31/05 

Potassium 2.02 mg/L 2.00 101 85-115 

Duplicate (EC53109-DUP1) Source: 5C23001 -01 Prepared: 03/29/05 Analyzed: 03/31/05 

Potassium 10.1 0.500 mg/L 10.7 5.77 20 

Environmental Lab OfTexas The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Environmental Lab ofTexas. Page 9 o f I 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 



Rice Operating Co. Project: BD- Zachary Hinton EOL Fax: (505)397-1471 

122 W. Taylor Project Number: None Given Reported: 

Hobbs NM, 88240 Project Manager: Kristin Pope 04/06/05 14:47 

Notes and Definitions 

DET Analyte DETECTED 

ND Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

RPD Relative Percent Difference 

LCS Laboratory Control Spike 

MS Matrix Spike 

Dup Duplicate 

Report Approved By: v> * D a t e : 4/6/2005 

Raiand K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director 
Celey D. Keene, Lab Director, Org. Tech Director James L. Hawkins, Chemist/Geologist 
Peggy Allen, QA Officer Sandra Sanchez, Lab Tech. 

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain 
information that is privileged and confidential. 

If you have received this material in error, please notify us immediately at 432-563-1800. 

Environmental Lab 0 f 1 CXas The results in this report apply to ihe samples analyzed in accordance with Ihe samples 
received in Ihe laboratory. This analytical report must be reproduced in Its entirely, 
with written approval of Environmental Lab ofTexas. Page 10 o f 1 0 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 
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Environmental Lab ofTexas 
Variance / Corrective Action Report ~ Sample Log~!n 

Client; RCCJC^ O^CM^rir^j 

Date/Time: ^ f e ^ / O ^ ( P U S 

Order#: 6 C 2 . t 3 Q O & 

Initials: (LS£-

Sample Receipt Checklist 
Temcerature of container/cooler? I Yes i No 1 £>.<S c 
Shipping cantainer/cooier in qccd condition? ! <%S> Nc i 
Custody Seais intact cn shipcinc container/cooler? ! cfer<\ No Net oressnt 
Custody Seals intact cn sampie catties? > tfsy. Nc ' Net present 
Chain of custody present? i TreST No i 
Samcie Instructions complete cn Chain cf Custcdv? No : 

Chain of Custody signed when relinquished and received? i W Nc ! 
Chain cf custody acress with sample labeifs) . 1 < & L NO ': 
Container labels legible and intact? Nc 
Samcie Matrix and prccerties same as cn chain cf custody? i «fi£- Nc ' 
Samcles in proper coniainer/fcctl'e? ' CfiDi Nc : 

Samples prcceriy cresen/ec? Nc 
Sarnoie Potties intact? ric : 

Preservations documented on Chain of Custodv? i t l p i Nc : 
Containers documented on Chain cf Custcdv? Nc • 
Sufficient sampie amcunt for indicated test? No 
Ail samples received within sufficient hcic time? 1 if§sDi Nc 
VCC samcles have zsro heacscacs? Nc Net Acciicsc'ie 

Other observations: 

Variance Documentation: 
Contact Person: - Date/Time: Contacted by: 
Regarding: 

Corrective Action Taken: 
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LABORATORIES 
PHONE (925) er73.70.01 • 21H BEECHWOOD • ABII-EHE, TX 78S03 

PHONE (806) • 101 E. MARLAND • HOBBS, NM 98240 

Receiving Date: 
Reporting Date: 
Project Number 

ANALYTICAL RESULTS FOR 
RICE OPERATING CO. 
ATTN: KRISTIN FARRIS 
122 W. TAYLOR 
HOBBS, NM 88240 
FAX TO: (605)397-1471 

11/07/03 
11/11/03 
778 

Project Name: ZACHARY HINTON 
Project Location: BD 

Sampling Date; 11/07/03 
Sample Type: GROUNDWATER 
Sample Condition: COOL 8. INTACT 
Sample Received By: AH 
Analyzed By: BC 

LAB NUMBER SAMPLE ID 

ETHYL TOTAL 
BENZENE ' TOLUENE BENZENE XYLENES 

(mg/L) (mg/L) (mg/L) (mg/L) 

ANALYSIS DATE 11/10/03 11/10/03 11/10/03 11/11/03 
H8156-1 PETERS E, WELL <0.002 <0.002 O.0Q2 <o.ooe 
H8156-2 PETERS W. WELL <0.002 <0.002 . O.002 o.ooa 

• Quality Control 0.090 0.091 0.090 0.265 
True Value QC 0,100 0.100 0.100 0.300 
% Recovery 90.1 90.8 89.8 88.5 
Relative Percent Difference 0.6 1.9 1.4 0.4 

METHOD: EPA SW-846 8260 

Date 

PLEASE NOrtl LlaSIUty swi p«fluae». Cardinal'* liability acid dfantfsoiiiluslifl romD<fy l°r any olalm sifjlno, wn"lhor taped, tn aonlrw or Ion, Wall B» Imuran lo mo amounl paid by dionl tar annlyooj. 
All cloimrj ihaludlnn ihoM far nwlloanm and irw styet causa wriateDuvnr onau bo aenriBd walvsa unlo" ma* In wlUnu am) mo«iVrf lay «S*nJbml -mlhin thirty (UQ) divy» BKW completion ol Uro aoollcubio 
«oNl«a Ir inoevmUhatlcswrulM^ Unhiding, MIIUIOUS imrfsiiori, bgmnerjs InlBrrupiioro. IOMOIUM, W Icon ol proffls tarred by albnl, lis Dubsiditriot, 
onniaioa oj_j^^ggtga(jQ^ul oi ormlW* 1» lha pa>fdmiBrtto ol SSIMQK hareundar by CunDmil, rarjaidlBrto at wtiettis/ audi etoliri is bugs) upon any ol Uw Rlwn.jiamd. Masons oroinarwisa. 



LABORATORIES 
PHONE (386) 673-7001 • 8111 BEECHWOOD ^ ABILENE, TX 796Q3 

PHOHE (505) 398.2328 • 101 E MARLAND • HOBBS. NM 86240 

Receiving Date: 11/07/03 
Reporting bate: 11/11/03 
Project Numbor. 779 
Project Name: ZACHARY HINTON 
Project Location: BD 

ANALYTICAL RESULTS FOR 
Rice OPERATING CO. 
ATTN: KRISTIN FARRIS 
122 W.TAYLOR 
HOBBS, NM 88240 
FAX TO: (606)397-1471 

Sampling Date: 11/07/03 
Sample Type: GROUNDWATER 
Sample Condition: COOL & INTACT 
Sample Received By: AH 
Analyzed By: AH 

LAB NUMBER SAMPLE IP 

Nfl Ca Mg K Conductivity T-Alkalin'rty 
(mo/l) (mg/L) (mg/L) (mg/L) (mS/om) (rngCaCOg/L) 

ANALYSIS DATE: 11/10/03 11/10/03 11/10/03 11/10/03 11/10/03 11/10/03 

H8156-1 PETERS E. WELL 154 102 67 8.51 2325 166 
H8156-2 PETERS W, WELL ae 65 46 4,49 1535 221 

Quality Control NR 56 59 5.17 1322 NR 

Tm& Value QC NR 60 SO 5.00 1413 NR 
% Recovery NR 112 118 103 93.0 NR 
Relative Percent Difference NR 0 0 1 0.7 NR 

METHODS: SM3SOO-Ca-D^600-Mg E 804S| 120,11 310,11 

0)~ SO« C 0 3 HC0 3 pH TPS 

(mg/L) (mg/L) (mg/L) (mg/L) (a.u.) (mg/L) 

ANALYSIS DATE: 11/10/03 11/10A33 11/10/03 11/10/03 11/10/03 11/11/03 
H81B8-1 PETERS E, WELL 436 93 0 202 7.75 1454 
H815&.2 PETERS W. WELL 200 62 0 289 7,81 892 

• 
QuajHy Control 980 53.65 NR 999 6.98 NR 
True Value QC 1000 50.00 NR 1000 7.00 NR 
% Recovery 98.0 107 NR . 88,8 ' 99.7 NR 
Relative Percent Difference 3.1 1.5 NR 0 0 12.1 

• 
I METHODS: SM4500-Cl-B| 375.4 310.1 310,11 150,1 | 160.1 

llkiM. 
D a t | . 
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