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2010 XTO GROUNDWATER REPORT 

OH RANDEL#7 
3RP-386 

SITE DETAILS 

LEGALS · TWN: 26N RNG: 11W 
OCD HAZARD RANKING: 20 
LATITUDE: 36.49194 

INTRODUCTION 

SEC: 15 UNIT:D 
LAND TYPE: NAVAJO 
LONGITUDE: 107.99572 

XTO Energy Inc. (XTO) acquired the OH Randel #7 well site from Amoco Production 
Company (Amoco) in January 1998. This is a gas producing well in the Dakota 
Sandstone and Gallegos Gallup formati:ons and is currently active. This location is 
located near an irrigated field owned and operated by Navajo Agricultural Products Inc. 
(NAPI). A topographic map is included as Figure 1. 

HISTORY 
In March 2002 during equipment upgrades XTO encountered hydrocarbon impacted soil 
that was assumed to be an abandoned earthen separator pit. The submitted Pit Closure 
report is included as Attachment 1. Soil samples were collected and a groundwater 
monitoring well MW-1 was installed to determine impact to groundwater. The Completion 
Diagram and Borehole Log is presented Figure 3. Groundwater was encountered at 16 
feet below ground surface. After installation of the monitoring well, 3.84 inches of free 
phase product was discovered at a depth of 16.36 feet below ground surface. Additional 
monitoring wells (MW-2, MW-3, MW-4, MW-5 & MW-6) were installed near the source 
area; upgradient, downgradient and crossgradient of the source area. Completion 
Diagrams and Borehole Logs for the monitoring wells installed in April 2002 are presented 
in Figures 4-8. 

Phase separated hydrocarbons (PSH) were observed in monitoring wells MW-1, MW-2 
and MW-6 during 2002-2004 sampling events. A total of approximately 22 gallons of 
product was recovered by hand bailing the PSH as of January 2006. 

The 2005 annual groundwater report was submitted to the New Mexico Oil Conservation 
Division (OCD) in January 2006 proposing excavation of soil impacted by the former 
separator pit and the installation of additional groundwater monitoring wells to further 
delineate hydrocarbon impact to groundwater. 

XTO submitted a remediation work plan to Mr. Steve Austin with the Navajo Nation EPA 
(NNEPA) in August of 2006. A copy of this work plan, written by Lodestar Services. Inc. 
(Lodestar), is included as Attachment 2. This work plan was approved in October of 
2006. The first phase of the work plan was excavation of the earthen separator pit to 
beneath the water table and backfilling with clean soil, which was completed in November 
of 2006. Approximately 9,000 cubic yards of hydrocarbon impacted soil was removed 
and transported offsite to an approved landfarm. No PSH was observed during the 
November 2006 excavation work. Monitoring wells MW-1, MW-2 and MW-6 were 
removed during the excavation. The US EPA Region 9 and NNEPA approved the closure 
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2010 XTO GROUNDWATER REPORT 

of the excavation as described in the Lodestar Report of Excavation and Sampling, which 
is included as Attachment 3. Following the excavation work, groundwater from 
monitoring wells MW-3, MW-4, and MW-5 revealed no detectable concentrations or trace 
concentrations of dissolved hydrocarbons all beneath New Mexico Water Quality Control 
Commission (WQCC) standards. 

The 2006 annual groundwater report was submitted to the OCD in February 2007 
proposing installation of additional groundwater monitoring wells (MW-7 & MW-8) to the 
north and east of the former source area and quarterly sampling. 

Monitoring wells MW-7 and MW-8 were installed to the north and the east of the former 
pit in May 2007. Completion Diagrams and Borehole Logs are presented in Figures 9-
10. It appeared that groundwater impact throughout the excavated area had been 
adequately delineated with the exception of the far northwest edge (MW-7). XTO 
proposed to evaluate other potential sources of groundwater impact in this area and 
screen appropriate remediation methods. 

The 2007 annual groundwater report was submitted to the OCD in February of 2008 
proposing to discontinue sampling of monitoring wells MW-3, MW-4, and MW-5, and to 
begin sampling of monitoring wells MW-7 and MW-8 on a semi-annual basis. 

The 2008 annual groundwater report was submitted to the OCD in April 2009 proposing 
installation of two (2) additional monitoring wells, (MW-9 & MW-10), the addition of a 
chemical oxygenate to monitoring well MW-7, and the beginning of quarterly sampling. 

Monitoring wells MW-9 and MW-10 were installed in July 2009. The water bearing unit 
that supplies the existing groundwater monitoring wells was practically dry. The existing 
monitoring wells are completed in low hydraulically conducting clay. Monitoring wells 
MW-9 and MW-10 were complete when drilling encountered the same impermeable clay 
bed. After allowing 24 hours for the new wells to fill in with water MW-9 contained only 1 
%feet of water and did not recharge after purging dry while MW-10 never filled with water 
and was ultimately plugged. The completion diagrams and borehole logs are presented 
at Figures 11-13. Monitoring well MW-9 was sampled after development. 

The 2009 Annual Groundwater report was submitted to Mr. Glenn Von Gonten in March 
of 2010. The report recommended the continued use of chemical oxygenate in 
monitoring well MW-7 to enhance the bioremediation of the hydrocarbon constituents 
found in the groundwater aquifer. The 2009 Annual Groundwater Report also 
recommended the continued quarterly sampling of monitoring wells MW-7 and MW-9, as 
well as to discontinue sampling of monitoring well MW-8 due to four (4) consecutive 
sampling events returning results below the WQCC standards. 

Summary of water level data and laboratory results from historical and current 
groundwater monitoring is included as Table 1 and Table 2. Copies of the laboratory 
data sheets and associated quality assurance/quality control data for 201 0 are included 
as Attachment 4. 

4 



2010 XTO GROUNDWATER REPORT 

METHODOLOGY 
Monitoring wells MW-7 and MW-9 were sampled quarterly during 2010 for benzene, 
toluene, ethyl benzene and total xylene (BTEX). Due to the switch from semi-annual 
monitoring in 2009 to the quarterly monitoring proposed for 2010, first quarter 
groundwater monitoring was not conducted. Quarterly monitoring of monitoring wells 
MW-7 and MW-9 began in the second quarter of 2010. 

Water Level Measurements 
Static groundwater level monitoring includes recording depth to groundwater 
measurements with a Keck oil/water interface probe. The interface probe is 
decontaminated with Alconox™ soap and rinsed with de-ionized water prior to each 
measurement. A summary of water level data is included in Table 1. 

Groundwater Sampling 
Prior to sampling groundwater, depth to groundwater and total depth of wells is measured 
with a Keck oil/water interface probe. Presence of any free-phase crude oil is also 
investigated using the interface probe. The interface probe is decontaminated with 
Alconox™ soap and rinsed with de-ionized water prior to each measurement. The 
volume of water in the wells is calculated, and a minimum of three casing volumes of 
water is purged from each well using a disposable bailer or a permanent decontaminated 
PVC bailer. As water is extracted, pH, electric conductivity and temperature are 
monitored. Wells are purged until these properties stabilize, indicating that the purge 
water is representative of aquifer conditions. Stabilization is defined as three consecutive 
stable readings for each water property (±0.4 units for pH, ±10 percent for electric 
conductivity and ±2° C for temperature). All purge water is disposed of into tanks on site. 

Once each monitoring well is properly purged, groundwater samples are collected by 
filling at least two 40-millititer (ml) glass vials. The pre-cleaned and pre-preserved (with 
hydrochloric acid or mercuric chloride) vi1als are filled and capped with no air inside to 
prevent degradation of the sample. Samples are labeled with the date and time of 
collection, well designation, project name, collector's name and parameters to be 
analyzed. They are immediately sealed and packed on ice. The samples are shipped to 
Hall Environmental Analysis Laboratory (HEAL) in Albuquerque, New Mexico in a sealed 
cooler via bus before designated holding times expire. In August of 2010, XTO switched 
from HEAL to Environmental Science Corporation (ESC) based in Mt. Juliet, Tennessee. 
Samples were packaged with ice in a cooler and shipped to ESC via Fed-ex overnight to 
ensure samples were cold and did not exceed their holding time. Proper chain-of-custody 
(COC) procedures are followed with logs documenting the date and time sampled, 
sample number, type of sample, sampler's name, preservative used, analyses required 
and sampler's signature. Field Notes are included as Attachment 5. 

Groundwater Contour Maps 
Top of casing well elevations are surveyed using a surveyor's level; and groundwater 
elevations obtained from monitoring wells during site visits are used to draft groundwater 
contour maps. Contours are inferred based on groundwater elevations obtained and 
observation of physical characteristics at the site (topography, proximity to irrigation 
ditches, etc.). 
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RESULTS 
Laboratory results from groundwater monitoring in monitoring well MW-7 showed a 
decrease in benzene levels from 2009 through 2010. Benzene levels decreased from 
9,800 ppb (parts per billion) in November of 2009 to 5,200 ppb in November of 2010. 
Xylene levels in monitoring well MW-7 decreased from 13,000 ppb in November of 2009 
to 3,400 ppb in November of 2010. Hydrocarbon levels in monitoring well MW-7 showed 
an extremely significant drop in August of 2010 to 82 ppb benzene and 200 ppb total 
xylene. These levels rebounded to the levels mentioned above during the next sampling 
event in November of 2010. This sharp decrease and the significant rebound in the 
following quarter can be explained by the ORC socks that were added to monitoring well 
MW-7 after the May 2010 sampling event. After the sampling event in May of 2010, ORC 
socks were installed in monitoring well MW-7 to enhance bioremediation in this well. The 
socks were removed in August prior to the quarterly groundwater sampling. The sample 
collected in August was influenced by the enhanced bioremediation taking place in the 
aquifer around monitoring well MW-7. Upon reinstallation of the ORC socks after the 
August monitoring event, personnel did not get the ORC socks all the way to the bottom 
of the well, resulting in the ORC socks not being in contact with the water column in this 
well. The sampling event that then took place in November was indicative of the aquifer 
without the enhanced bioremediation that the ORC socks provided between the second 
and third quarter sampling event. Laboratory results from monitoring well MW-9 were 
below the WQCC standards for all constituents analyzed during 2010. Laboratory reports 
are included in Attachment 4. 

Field data collected during site monitoring activities indicate the groundwater surface is 
relatively flat trending primarily toward the southwest at approximately 0.0156 feet/foot. 
Groundwater at this site may be influenced by irrigation of a field adjacent to the location. 
Additionally, it is possible the groundwater at this site is a shallow water table created by 
irrigation water from this field . Slight increases in the groundwater gradient exhibit a more 
easterly flow which is attributed to the seasonal irrigation of the adjacent field . The 
tendency of the monitoring wells to bail dry indicate that the aquifer is tight, and most 
likely could not be used for beneficial use. Figure 2 illustrates the estimated groundwater 
gradients for 2010. 

CONCLUSIONS 
Laboratory results from groundwater monitoring in 2010 indicate that the benzene and 
xylene levels in monitoring well MW-7 remain over the WQCC limits, while monitoring well 
MW-9 was below the WQCC standards for all BTEX constituents during all 2010 
monitoring events. Analytical results from monitoring well MW-9 have been below the 
WQCC standards for four ( 4) consecutive monitoring events dating back to November of 
2009. Based on the historical groundwater results for this area, and the shallow 
groundwater gradient, it seems that the benzene and xylene impact is confined to a small 
area surrounding monitoring well MW-7, and is not traveling off site. 

RECOMMENDATIONS 
XTO proposes the continued quarterly monitoring of monitoring well MW-7, as well as to 
discontinue monitoring of monitoring well MW-9 due to four (4) consecutive sampling 
events returning results below the WQCC standards for all BTEX constituents. 

XTO also proposes the addition of hydrogen peroxide into the groundwater aquifer at this 
site, using monitoring well MW-7 as a conduit. This will enhance the oxygen levels in the 
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groundwater, enhancing the natural bio-remediation already taking place at this site. This 
should promote a downward trend in the benzene and xylene levels at this site. The 
hydrogen peroxide will be added, pending approval from the NNEPA, pursuant to the 
work plan created by L T Environmental, and included as Attachment 6. 

Following NNEPA approval for closure, all monitoring well locations will be abandoned in 
accordance with the monitoring well abandonment plan. 
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WelliD 

MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 
MW-1 

MW-2 
MW-2 
MW-2 
MW-2 
MW-2 
MW-2 
MW-2 

MW-2 
MW-2 
MW-2 
MW-2 
MW-2 
MW-2 
MW-2 

MW-3 
MW-3 
MW-3 

OH Randel #7 

TABLE3 

WATER LEVEL SUMMARY TABLE 
OH RANDEL #7 . 

XTO ENERGY, INC. 

Date Depth to Product Depth to Water 
(feet BTOC) (feet BTOC) 

4/22/2002 16.30 16.63 
4/24/2002 NM NM 
8/27/2002 16.19 16.49 
10/08/2002 15.79 16.16 

5/23/2003 15.73 16.04 
5/28/2003 15.81 15.99 

6/6/2003 15.93 16.04 

6/18/2003 15.97 16.04 

6/26/2003 17.85 17.93 

7/3112003 16.18 16.19 

8/2.9/2003 NM 16.29 

6/21/2004 16.28 17.09 

9/20/2006 0.00 22.28 

12/5/2006 * NM NM 

4/22/2002 NM 18.32 
4/24/2002 18.35 18.38 
8/27/2002 18.92 19.86 
10/08/2002 17.50 18.02 
5/23/2003 17.30 17.83 
5/28/2003 17.62 17.78 

6/6/2003 17.71 17.83 

6/18/2003 17.79 17.88 

6/26/2003 16.05 16.09 
7/3 1/2003 NM 15.86 
8/29/2003 NM 15.99 
6/2 112004 16.10 16.83 
9/20/2006 0.00 17.15 

12/5/2006 * NM NM 

4/24/2002 0.00 16.26 
4/24/2002 0.00 16.25 
8/27/2002 0.00 15.28 

Groundwater 
Elevation (feet AMSL) 

No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 

No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Si.uvey Data 
No Survey Data 
No Survey Data 
No Survey Data 

No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 
No Survey Data 

6312.95 
6312.96 
6313.93 



WelliD Date Depth to Product Depth to Water Groundwater 
(feet BTOC) (feetBTOC) Elevation (feet AMSL) 

MW-3 10/8/02 0.00 14.74 6314.47 
MW-3 3/3/03 0.00 15.17 6314.04 
MW-3 6/ 18/2003 0.00 15.16 6314.05 
MW-3 8/29/03 0.00 15.39 6313.82 
MW-3 9/20/2006 NM NM NM 
MW-3 12/5/2006 0.00 13.85 6315.36 
MW-3 3/8/2007 0.00 13.40 6315.81 
MW-3 5/ 17/2007 0.00 12.87 63 16.34 
MW-3 8/9/2007 0.00 12.37 6316.84 
MW-3 5/12/2008 0.00 14.83 6314.38 
MW-3 11/7/2008 0.00 13.92 6315.29 
MW-3 7/8/2009 0.00 14.14 6315.07 
MW-3 11/5/2009 0.00 14.53 6314.68 
MW-3 5/25/2010 0.00 14.21 631 5.00 
MW-3 8/12/2010 0.00 NM NM 
MW-3 11/ 17/2010 0.00 15.30 6313.91 

MW-4 4/22/2002 0.00 16.63 6311.45 
MW-4 4/24/2002 0.00 16.66 631 1.42 
MW-4 8/27/2002 0.00 16.47 63 11.61 
MW-4 10/8/02 0.00 16.03 6312.05 
MW-4 3/3/03 0.00 15.94 6312.14 
MW-4 6/18/2003 0.00 16.03 6312.05 
MW-4 8/29/03 0.00 16.29 6311.79 

MW-4 9/20/2006 NM NM NM 
MW-4 12/5/2006 0.00 13.75 63 14.33 
MW-4 3/8/2007 0.00 12.55 6315.53 

MW-4 5/17/2007 0.00 13.03 6315.05 
MW-4 8/9/2007 0.00 12.59 63 15.49 
MW-4 5/ 12/2008 0.00 12.57 6315.51 
MW-4 11/7/20()8 0.00 13.68 6314.40 
MW-4 7/8/09 0.00 13.72 63 14.36 
MW-4 11/5/09 0.00 14.12 6313.96 
MW-4 5/25/10 0.00 13.86 6314.22 

. MW-4 8/ 12/ 10 0.00 14.39 6313.69 
MW-4 11/17/ 10 0.00 14.60 6313.48 

MW-5 4/22/2002 0.00 19.11 6314.12 
MW-5 4/24/2002 0.00 19.14 6314.09 

OHRandel #7 



Well ID Date Depth to Product Depth to Water Groundwater 
(feet BTOC) (feetBTOC) Elevation (feet AMSL) 

MW-5 8/ 10/2002 0.00 19.10 6314.13 
MW-5 6/ 18/2003 0.00 18.86 6314.37 
MW-5 6/21/2004 0.00 19.64 6313.59 
MW-5 6/28/2005 0.00 17.30 63 15.93 
MW-5 9/20/2006 NM NM NM 
MW-5 12/5/2006 0.00 18.65 6314.58 
MW-5 3/8/2007 0.00 18.15 6315.08 

MW-5 5/ 17/2007 0.00 17.78 6315.45 
MW-5 8/9/2007 0.00 UTM UTM 

MW-5 5/12/2008 0.00 18.82 6314.41 

MW-5 1117/2008 0.00 18.90 6314.33 

MW-5 7/8/2009 0.00 20.08 6313.15 

MW-5 11/5/2009 0.00 20.44 6312.79 

MW-5 5/25/20 10 0.00 20.33 63 12.90 

MW-5 8/12/2010 0.00 20.51 6312.72 

MW-5 11/17/2010 0.00 20.93 6312.30 

MW-6 4/22/2002 0.00 18.31 No Survey Data 

MW-6 4/24/2002 0.00 18.32 No Survey Data 

MW-6 8/27/2002 NM NM No Survey Data 

MW-6 10/8/02 16.84 18.13 No Survey Data 

MW-6 5/23/2003 16.62 17.95 No Survey Data 

MW-6 5/28/2003 16.68 17.90 No Survey Data 

MW-6 6/6/2003 16.80 18.00 No Survey Data 

MW-6 6/18/2003 16.78 18.02 No Survey Data 

MW-6 6/26/2003 16.88 18.10 No Survey Data 

MW-6 7/31/2003 17.77 19.13 No Survey Data 

MW-6 8/29/2003 16.88 18.34 No Survey Data 

MW-6 6/21/2004 17.78 18.95 No Survey Data 

MW-6 9/20/2006 15.79 16.87 No Survey Data 

MW-6 12/5/2006 * No Survey Data 

MW-7 5/17/07 0.00 15.46 6315.90 
MW-7 8/9/07 0.00 14.72 6316.64 
MW-7 11/27/07 0.00 14.91 6316.45 

MW-7 5/1 2/08 0.00 15.12 6316.24 
MW-7 11/7/08 0.00 15.82 6315.54 
MW-7 7/8/09 0.00 16.44 6314.92 

MW-7 11/5/09 0.00 16.76 6314.60 

OHRandel #7 



Well ID Date 

MW-7 5/25/ 10 
MW-7 8/12/ 10 
MW-7 11/17/ 10 

MW-8 5fl7/07 
MW-8 8/9/07 
MW-8 11127/07 
MW-8 5/12/08 
MW-8 11/7/08 
MW-8 7/8/09 
MW-8 11/5/09 
MW-8 5/25/ 10 
MW-8 8/12/10 
MW-8 ll/ 17/10 

MW-9 7/8/09 
MW-9 11/5/09 
MW-9 5/25/ 10 
MW-9 8112/ 10 
MW-9 5/25110 
MW-9 8/ 12/ 10 
MW-9 11/ 17/ 10 

Notes: 

BTOC - Below Top of Casing 

NM - Not Measured 
AMSL - Above Mean Sea Level 

UTM - Unable to Measure 

* -Well was destroyed 

OHRandel #7 

Depth to Product Depth to Water Groundwater 
(feet BTOC) (feet BTOC) Elevation (feet AMSL) 

0.00 16.63 6314.73 
0.00 16.82 6314.54 
0.00 17.65 6313.71 

0.00 19.64 6314.86 
0.00 18.94 6315.56 

0.00 19.20 6315.30 
0.00 19.97 6314.53 
0.00 19.55 6314.95 

0.00 20.01 6314.49 

0.00 20.41 6314.09 

0.00 20.31 6314.19 
0.00 20.41 6314.09 
0.00 20.63 6313.87 

0.00 35.26 6295.10 
0.00 33.08 6297.28 
0.00 29.28 6301.08 
0.00 3l.l2 6299.24 

0.00 20.31 6310.05 

0.00 20.41 6309.95 

0.00 30.49 6299.87 



WelliD 

TABLE4 

GROUNDWATER RESULTS SUMMARY TABLE 
OHRANDEL#7 

XTO ENERGY, INC. 

Date Benzene (ug/L) Toluene (ug/L) 
Etbylbeozene 

(ug!L) 

1\"MWQCC Groundwater Standard lOuWL 750 ug!L 750ug/L 

MW-1 4/22/2002 NS NS NS 
MW-1 4/24/2002 NS NS NS 
MW-1 8/27/2002 NS NS NS 
MW-1 10/08/2002 NS NS NS 
MW-1 5/23/2003 NS NS NS 
MW-1 5/28/2003 NS NS NS 
MW-1 6/6/2003 NS NS NS 
MW-1 6/ 18/2003 NS NS NS 
MW-1 6/26/2003 NS NS NS 
MW-1 7/31/2003 NS NS NS 
MW-1 8/29/2003 NS NS NS 
MW-1 6/21 /2004 NS NS NS 
MW-1 9/20/2006 NS NS NS 
MW-1 1215/2006. NS NS NS 

MW-2 4/22/2002 NS NS NS 
MW-2 4/24/2002 NS NS NS 
MW-2 8/27/2002 NS NS NS 
MW-2 10/08/2002 NS NS NS 
MW-2 5/23/2003 NS NS NS 
MW-2 5/28/2003 NS NS NS 
MW-2 6/6/2003 NS NS NS 
MW-2 6/18/2003 NS NS NS 
MW-2 6/26/2003 NS NS NS 
MW-2 7/31 /2003 NS NS NS 
MW-2 8/29/2003 NS NS NS 
MW-2 6/21/2004 NS NS NS 
MW-2 9/20/2006 NS NS NS 
MW-2 1215/2006. NS NS NS 

MW-3 4/22/2002 NS NS NS 
MW-3 4/24/2002 24 2.4 0.58 
MW-3 8/27/2002 9.4 ND ND 

OHRandel #7 

Total Xylenes 
(ug/L) 

620 ug!L 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
200 
150 



WeUID Date Benzene (ug/L) Toluene (ug!L) 
Ethylbenzene Total Xylenes 

(ug/L) (ug/L) 

l'o'MWQCC Groundwater Standard lOuWL 750 uWL 750 oWL 620 ugll. 

MW-3 10/8/02 NA NA NA NA 

MW-3 3/3/03 5.5 ND ND 43 
MW-3 6/18/2003 6.1 0.97 ND 43 
MW-3 8/29/03 3.2 0.53 ND 24 
MW-3 9/20/2006 NS NS NS NS 
MW-3 12/5/2006 <1 <I <I <3 

MW-3 3/8/2007 NS NS NS NS 
MW-3 5117/2007 <I <I <I <2 

MW-3 8/9/2007 <I <I <I <2 

MW-3 5112/2008 NS NS NS NS 
MW-3 11/7/2008 NS NS NS NS 
MW-3 7/8/2009 NS NS NS NS 
M W-3 11/5/2009 NS NS NS NS 
MW-3 5/25/2010 NS NS NS NS 
MW-3 811 2/2010 NS NS NS NS 
MW-3 11117/2010 NS NS NS NS 

MW-4 4/22/2002 NS NS NS NS 
MW-4 4/24/2002 ND 0.59 ND 2.I 
MW-4 8/27/2002 1.3 ND ND 3.5 

MW-4 10/8/02 NS NS NS NS 
MW-4 3/3/03 4.2 ND ND 5 

MW-4 6/18/2003 6.2 ND ND 4.5 

MW-4 8/29/03 8.3 ND ND 4.3 
MW-4 9/20/2006 NS NS NS NS 
MW-4 12/5/2006 <I <I <I <3 

MW-4 3/8/2007 NS NS NS NS 
MW-4 5/ 17/2007 <I <I <I <2 

MW-4 8/9/2007 <I <I <I <2 

MW-4 5112/2008 NS NS NS NS 
MW-4 11/7/2008 NS NS NS NS 
MW-4 7/8/09 NS NS NS NS 
MW-4 11/5/09 NS NS NS NS 
MW-4 S/25/ 10 NS NS NS NS 
MW-4 8/12/10 NS NS NS NS 
MW-4 11/17/ 10 NS NS NS NS 

OHRandel #7 



WelliD Date Benzene (ug/L) Toluene (ug!L) 
Etbylbenzene Total Xyleoes 

(ug!L) (ug!L) 

NMWQCC Groundwater Standard 10 ug/L 750 ug/L 750 ug/L 620uWL 

MW-5 4/22/2002 NS NS NS NS 
MW-5 4/24/2002 510 0.64 8.9 240.0 

MW-5 8/10/2002 NA NA NA NA 
MW-5 6/18/2003 1,100 20 ND 660.0 

MW-5 6/21/2004 2,000 ND ND 260.0 

MW-5 6/28/2005 1,100 15 ND 160.0 
MW-5 9/20/2006 NS NS NS NS 
MW-5 12/5/2006 37 <I <I 4.1 

MW-5 3/8/2007 NS NS NS NS 
MW-5 5/ 17/2007 <l <l <l <2 

MW-5 8/9/2007 NS NS NS NS 
MW-5 5/12/2008 NS NS NS NS 
MW-5 1117/2008 NS NS NS NS 
MW-5 7/8/2009 NS NS NS NS 
MW-5 11/5/2009 NS NS NS NS 
MW-5 5/25/2010 NS NS NS NS 
MW-5 8/12/2010 NS NS NS NS 
MW-5 11/17/2010 NS NS NS NS 

MW-6 4/22/2002 NS NS NS NS 
MW-6 4/24/2002 6,100 4,800 920 6,600 

MW-6 8/27/2002 NS NS NS NS 
MW-6 10/8/02 NS NS NS NS 
MW-6 5/23/2003 NS NS NS NS 
MW-6 5/28/2003 NS NS NS NS 
MW-6 6/6/2003 NS NS NS NS 
MW-6 6/18/2003 NS NS NS NS 
MW-6 6/26/2003 NS NS NS NS 
MW-6 7/3 l/2003 NS NS NS NS 
MW-6 8/29/2003 NS NS NS NS 
MW-6 6/2 1/2004 NS NS NS NS 
MW-6 9/20/2006 NS NS NS NS 
MW-6 12/5/2006. NS NS NS NS 

MW-7 5/17/07 8,500 17,000 980 16,000 

MW-7 8/9/07 9,800 11,000 770 12,000 

MW-7 ll/27/07 12,000 9,000 940 13,000 

OHRandel #7 



WelliD Date Benzene (ug!L) Toluene (ug!L) 

NMWQCC Groundwater Standard 10 ug!L 750 ug!L 

MW-7 5/12/08 7,900 11,000 

MW-7 1117/08 12,000 16,000 

MW-7 7/8/09 9,800 8,200 

MW-7 11/5/09 9,800 7,900 

MW-7 5/25/ 10 7,200 3,800 

MW-7 8/12/ 10 82 58 

MW-7 11/17/lO 5,200 5,500 

MW-8 5/17/07 <1.0 1.9 

MW-8 8/9/07 <1.0 <1.0 

MW-8 ll/27/07 21.0 <1.0 

MW-8 5/12/08 1.4 <1.0 

MW-8 11/7/08 1.2 <1.0 

MW-8 7/8/09 <1.0 <1.0 

MW-8 11/5/09 1.1 <1.0 

MW-8 5/25/ 10 NS NS 
MW-8 8/12/ 10 NS NS 
MW-8 11117/lO NS NS 

MW-9 7/8/09 91 160 

MW-9 ll/30/09 <I <1 

MW-9 5/25/10 < 1.0 <1.0 

MW-9 8/12/10 <0.5 <5.0 

MW-9 11/17/10 2.4 <5.0 

Notes: 

ug/1 • micrograms per liter 
< • indicates result is less than the stated laboratory method detection limit 
NMWQCC • New Mexico Water Quality Control Commission 

Benzene, Toluene, Ethylbenzene, and Total Xylenes analyzed by EPA Method 8021B. 
NS -Not Sampled 

BOLD Indicates the result exceeds the NMWQCC Standard 

*·Well Destroyed 

OHRandel #7 

Etbylbenzene Total Xylenes 
(ug/L) (ug/L) 

750 ug!L 620 ug!L 

830 12,000 

1,100 17,000 

<100 12,000 

570 13,000 

440 11,000 

9.2 200 

76.0 3,400 

<1.0 3.7 

<1.0 <2.0 

<1.0 <2.0 

<1.0 <2.0 

<1.0 <2.0 

<1.0 <2.0 

<1.0 <2.0 

NS NS 
NS NS 
NS NS 

6.9 JOO 

<1 <2 

<1.0 <2.0 

<0.5 <1.5 

<0.5 <1.5 



..: I I 



® ~---

TO WELLHEAD 

-------------

LEGEND 

s Groundwater Monitoring Well (MW) 

~ MW-9 
TOC = 6330.36 
GWEL = 6301 .08 
B = <1.0 ug/L 

l 
r--._ !IIi 
I --------- J! i 

T = <1.0 ug/L 
E = <1.0 ug/L 
X = <2.0 mg/L 

I C::JOPRESSOR // 

I 1 i 
.____ MW-5 i 

1 TOC = 6334.72 
I ~ GWE~ = 631 4.39 

........... METER RUN ••• . ·'"'··- .. J I 
~ 1 r ·-··-MW-7 i rf;. ··-.1 

~ TOC =6331.36 I ~ I <il-...._ 1 

~ I GWEL=6314.92,k~ I 
:5-<c-o<c I B = 7200 ug/L ! I :· ll 

~,e:,t- ~ I T = 3800 ug/L I TANK I /i 
,'?' I E = 440 ug/L I 

1 
I l i 

/ . . --- .. 

/ METERRUN / / j 8 j f/ 
/ / i ( I / i 6\MW-3 / / i TANK ji.J.J : 

\J / ' ~~ I ! 
TOC = 6329.21 _,.-_,.- / '·-··-··- tff I ! 

GWEL=6315 /_,.- Dfo;/ ··-··-.. ..; I / 
.,.- I ' _,.- I 

,..,.- 1 // MW-1 (removed) I / 
.,.1~ .,.- f ~ ~'>( //, ,!.--, 

'0?,\ J / • : \:"11', 

------/ 
/ 

/ 
/ 

/ /MW-8 
/ I TOC = 6334.50 

ABANOONJiO • GWEL = 6314.19 
SEPARAUJR PIT 

/ 
/ 

/ 

MW-6 (removed) 

APPROXIMATE 
EXCAVATION 
PERIMETER 

11/2006 

----5-
63~4 .2 ~ MW-4 

TOC Top of Casing Elevation (feet above mean sea level) s 
GWEL Groundwater Elevation (feet above mean sea level) 

B Benzene 

T Toluene 

E Ethyl-Benzene 

X Total Xylenes 

Inferred Groundwater contour 
- - - (contour interval in feet) 

~ Groundwater Flow Direction 

TOC = 6328.08 
GWEL =6314.22 

1 INCH = 30 FEET 

0 30 60FT. 

OHRANDEL#7 
POTENTIOMETRIC SURFACE MAP 

MAY25,2010 
XTO ENERGY, INCORPORATED t~-P 



BLAGG ENGINEERING, INC. 
P.O. BOX 87 

BLOOMFIELD, NM 87413 

(505) 632-1199 

BORE I TEST HOLE REPORT BORING# ....... BH -1 

'fvfN # .............. 1 

CLIENT: 
LOCATION NAME: 
CONTRACTOR: 
EQUIPMENT USED: 

BORING LOCATION: 

XIO ENERGY INC. 
RANDEL. O.H. #7 - SEP. PIT. UNIT D, SEC. 15, T26N, R11W 

BLAGG ENGINEERING INC. 
MOBILE DRILL RIG { EARTHPROBE ) 

240 FT. , S76.5E FEET FROM WELL HEAD. 

PAGE# ........... 1 

DATE STARTED 3/22/02 

DATE FINISHED 3/22/02 

OPERATOR. ...... JCB 

PREPARED BY NJV 

DEPTH ~ LITHOLOGY MW FIELD CLASSIFICATION AND REMARKS 
FEET i INTERVAL SCHEMATIC r=- GROUND SURFACE 

2-
4-
6-
8 

10 
12-
14 
16 
18 

20 
22 
24 
26 
28 

30 
32 
34 
36 
38 

40 

~ ~~--~~--====~~~----------------------------------------~ 

1-- .. 
1--f;.·. 
1-- · 

1--1:.·:· 'C-' 
.· .. 

1--
, . . ~~ 

1--I• .· ., 
1-- '" 
:----

~ ·~ 
• .. 

1---
. . . ~ ... 

' .~ ·. 
- ·· ~ 

1-- ~ ~- · .. 
- [· .. • . . 
~ 

1--

- =====-= -~ 

=. =: 
I=======-I~ 

..., - - -

1--

1--
'-----

-
-
-
-
1--

1--

-
-
-
-
-
-
-

TOS f-: 2.22 
I= 
I= 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
f.: 
I= 
~ 
~ 
~ 
I= 
~ 
f.: 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

TO 1::: 22.22 

TOP OF CASING APPROX. 0.15 FT. ABOVE GROUND SURFACE. 

IJOOERATE TO DA.qj(YBJ.OWISH BROWN SAND& ROCK AGGREGATE, NON COHESNE, SUGHTLY MOIST, LOOSE TO 
FIR!.I, NO APPARENT HC OOOR DETECTED PHYSK:A!.I.Y WITHJ.~ AUGER ctiJm:.S (0.0 • 5.0FT. BB.0\'1 GJOOE). 

UGHT TO MEDIUM GRAY SAND, NON COHESIVE, Sl!GHTL Y MOISTTO MOIST, ARM, STRONG HC ODOR DETECTED 
PHYSICAllY WITHIN AUGER CUTTING (5.0 ·10.0 FT. Ba.OW GRADE). 

LOili.EWI&1AYS!.ffctAYTOCUY ~IWOC. STff, SJGffi.YOOST, AFP.ARb'"'ITI!COOJilllt1ECTEDP'tfiOCIJJ.Y 
CIJTOOS (1Q0·11.0 FT. SB.C/NG!OOE). 

SAME AS 5.0 ·10.0 FT. INTERVAl. (11.0 ·13.0 FT. BaOW GiOO~ . 

SAME AS 10.0 ·11.0 FT. INTERVAl (13.0 ·14.0 FT. BElOW GRADE~ 

SAidE AS 5.0 ·10.0 FT. INTERVAL EXCEPT MOIST TO WET (14.0 -17.0 FT. ea.ow GRADE~ 
' GW DEPTH ON 3125102 = 16.68 FT. (APPROX.) FROM GROUND SURFACE. 
= 

UGKTOOOOBRCit'tflSLT!'CI.AYTOctAY, !fciUIIU.SilC,Slif,\'itTTO~TWTED, .APPAAENTSJROOO!i:OOOR DETECTED 

PHYSJC.6J.l. Y • CUTTINGS (17.0. 24.0 FT. sa ow GAADEJ. 

NOTE: bESj - SAND. 

~ • SILTYCLAY TOCLAY. 

TOS • TOP OF SCREEN FROM GROUND SURFACE. 

TO • TOTAL DEPTH OF MONITOR WELL FROM GROUND SURFACE. 

GW • GROUND WATER. 

f Monitor well conSISt of 2 inch PVC piping- cas1ng from 0.15 ft. above grade to 2.22 ft. below graj e, I 0.010 slotted screen between 2.22 to 22.22 feet below grade. sand packed annular to grade. 

I DRAWING: RANOEL-7·MW1.SKF1 DATE: 10/ 191051 OWN BY: NJV 



BLAGG ENGINEERING, INC. 
PO. BOX 87 

BLOOMFIELD, NM 87413 

(505) 632-1199 

BORE I TEST HOLE REPORT BORING# ....... BH - 2 
~# .............. 2 

CLIENT: 
LOCATION NAME: 
CONTRACTOR: 
EQUIPMENT USED: 

BORING LOCATION: 

XTO ENERGY INC, 
RANDEL. O.H. #7- SEP. PIT. UNIT 0, SEC. 15, T26N. R11W 
BLAGG ENGINEERING INC. 
MOBILE DRILL RIG ( EARTHPROBE ) 

274FT., S87.5E FEET FROM WELL HEAD. 

PAGE# ........... 2 

DATE STARTED 4/09/02 

DATE FINISHED 4/09/02 

OPERATOR. ...... JCB 

PREPARED BY NJV 

DEPTH 
FEET 

I LITHOLOGY MW FIELD CLASSIFICATION AND REMARKS 
i INTERVAL ~CHEMATIC r-- GROUND SURFACE 

._---+~~~ +-.-.-+-~--~~~~~----------------------------------------~ 

. . . 
f-- . '.- ~ f--- 1.,,. ·· .. 

8 r-- ' .. 

10 
12 ~ _,. TOS = 12.97 

14 -f-- . . · ~ 
= 

16 -f---~- ~ 

18 -f--- ~- ~ 

20 f--F-'.~ ~ - - - = -

22 +-~~; TO t: 22.97 

24 
1--

26 -t-
1--

28 +--

30 
1--

1-­

t--

32 1--
t--

34 -t--
t--

36 - t--

38 

40 

t--
1--

1-­

t-

TOP OF CASING APPROX. 1.63 FT. ABOVE GROUND SURFACE. 

MODERATE TO DARK YELLOWISH BROWN SAND, NON COHESIV~ SliGHTLY MOIST,lOOSE TO ARM, NO APPARENT HC 
ODOR DETECTED PHYSICAI.I. Y WITHIN AUGER CUTTINGS {0.0 ·10.0 FT. BElOW GRADE) . 

UGHT TO MEDIUM GRAY SUY SANO, NON COHESIVE, DRY TO SUGHTLY MOIST, DENSE, STRONG HC ODOR DETECTED 
PHYSICAl.l. Y WTTHtl AUGER CUTllHG {10.0 ·15D FT. BaOW GRADE). 

' GW DEPTH ON 4122/02 = 16.69 FT. (APPROX.) FROM GROUND SURFACE. 

LKJIIT I!Wd C&Y 51.1Y ClAYlO QAY, lml\IIVSTIC. STiff, &JGfli.Y I.OST, N'P,IROO ltOC<lR OETEC1El ?HY9CA\l.Y 
-~ {15.0-21.0FT.Baa.YG!WI). 

!XlHTOOOOBRM-ISILlYClAYTOCLAY, MEOOU P!AmC, STifF, DRY, SIXiHT .4PPAAOO It OOOR DtlECTED PHYSOOYU CUITINGS 
(21.0·24.0 FT.B8.GWGRAD& 

NOTE: - SAND. 

- SILTY SAND (HC IMPACTED). 

- SILTY CLAY TO CLAY. 

TOS - TOP OF SCREEN FROM GROUND SURFACE. 

TO • TOTAL DEPTH OF MONITOR WaL FROM GROUND SURFACE. 

GW -GROUNDWATER 

- - ~ Monitor well consist of 2 inch PVC piping- caSing from 1.63 ft. above grade to 12.97 ft. below grade, 
slotted screen between 12.97 to 22.97 feet below grade, sand pacl<ed annular to 10 n. below 
• then filled with clean native soil to surface. ---- -

I DRAWING: RANDEL-7-MW2.SKF1 D AT E: 10/ 191051 OWN B Y: NJV 



BLAGG ENGINEERING, INC. 
P.O. BOX 87 

BLOOMFIELD, NM 87413 

(505) 632-1199 

'BORE I TEST HOLE REPORT BORING# ....... 
rvr.N# .............. 

CLIENT: 
LOCATION NAME: 
CONTRACTOR: 
EQUIPMENT USED: 

BORING LOCATION: 

XTO ENERGY INC. 
RANDEL. O.H. #7 - SEP. PIT. UNIT D. SEC 15, T26N. R11W 
BLAGG ENGINEERING INC. 
MOBILE DRILL RIG ( EARTHPROBE ) 

158FT., S80.5E FEET FROM WELL HEAD. 

PAGE# ........... 

DATE STARTED 

DATE FINISHED 

OPERATOR. ...... 
PREPARED BY 

DEPTH ~ LITHOLOGY MW FIELD CLASSIFICATION AND REMARKS 
FEET i INTERVAL ~CHEMATIC r- GROUND SURFACE 

-
2 

.. . -·---i~ 
- -~-

. :, 

- .. < - -,_ 
4 

6 - :·: . .... ~-~;~ - -.- · .. ·­
_ .. 
_ _ ,_-. ·. ·­

. ,' . 

TOP OF CASING APPRO X. 2.15 FT. ABOVE GROUND SURFACE. 

MODERATE TO DARK YEtlOWlSH BROWN SAND, NON COHESIVE, SLIGHTlY MOIST, lOOSE TO ARM, NO APPARENTHC 
ODOR DffiCTED PHYSICAI.l Y WITHIN AUGER CUTTINGS (0.0 ·10.0 FT. BELOW GRADE). 

8 

10 '-'::"o: ~-- --
- ~::. '·· LIDOERATE TO DARKYEtlOWISH BROWN SLTY SNIO, COHESIVE, SUGHTtY MOlSTTO WET, ARM, NO APPAAENT HC ODOR 

12 - ;_ . OffiCTEO PHYSICAllY WITHIN AUGER CUTTING (10.0 -15.0 FT. BELOW GRAD~. 
- ~·· TOSi= 12.45 14 _ ., ::

0
"'' § ' GWDEPTHON4122/02=14.11 FT.(APPROX.)FROMGROUNDSURFACE. 

- = I= 16 

18 

20 

- I= 
- I= 

I= 
I= 
I= 
I= 
I= 

22 - I= 
TO t: 22.45 

24 

26 
28 

30 
32 

I" """' r=i !"!c~ · 

:,._ 

-
-
-

-
r--
I--

1--

1--
'-----

lS!T OUOO' 0 SLTY C!AYlO C!AY, liBllJU P'J.STIC, STIFF, WET TO SA lURA lEO, 00 APPARENT HC ODOR Ot1ECTED PHYSICALLY 
1\llltlNCUTmGS (15.0 • 25.aFT. BELOW GJWJE). 

NOTE: 

w 
5 

·SAND. 

• SILTY SAND. 

• SILTYCLAYTOCLAY. 

TOS • TOP OF SCREEN FROM GROUND SURFACE. 

TO • TOTAL DEPTH OF MONITOR WELL FROM GROUND SURFACE. 

GW ·GROUNDWATER 

BH -3 
3 

3 

4109102 

4/09/02 
JCB 

NJV 

34 
36 -

-

38 r--

I Monitor well consist of 2 inch PVC piping • casing from 2.15 ft. above grade to 12.451t. below grade.l 
0.010 slotted screen between 12.45 to 22.45 feet below grade, sand packed annular to 10 tt. below ·1 

1 grade, then filled w1th clean native soli to surface. 

1--

40 - 1--
I DRAWING: RANDEL-7-MW3,SKFI DATE: 10/ 19/05 1 OWN BY: NJV 



BLAGG ENGINEERING, INC. 
P.O. BOX 87 

BLOOMFIELD, NM 87413 

(505) 632-1199 

BORE I TEST HOLE REPORT BORING# ....... BH -4 

ft/WI/# .......•...•.. 4 

CLIENT: 
LOCATION NAME: 
CONTRACTOR: 
EQUIPMENT USED: 

BORING LOCATION: 

XIO ENERGY INC. 
Rl\NDEL. O.H. #7- SEP. PIT, UNIT D. SEC. 15, T26N. R11W 
BLAGG ENGINEERING, INC. 
MOBILE DRill RIG ( EARTH PROBE ) 

210FT., S56E FEET FROM WELL HEAD. 

PAGE# ........... 4 

DATE STARTED 4/09/02 

DATE FINISHED 4/09/02 

OPERATOR. ...... JCB 

PREPARED BY NJV 

DEPTH 
FEET 

~ LITHOLOGY MW FIELD CLASSIFICATION AND REMARKS 
i INTERVAL ~CHEMATIC ~ GROUND SURFACE 

.----+~ ~r-~--r-~--~~~~=---------------------------------------~ 

2 
4 

6 

8 

10 

18 

20 
22 
24 

r---- .•• 

1---

26 -I--
f--

28 - r-

30 
f--

i-­

f--

32 r-----
1---

34 -1---
r-----

36 -I--
f--

38 - r-----

40 -~ 

-:;,: 

.: 
' 

TOP OF CASING APPROX. 1.60 FT. ABOVE GROUND SURFACE. 

MODERATE TO DARK Y8.LO\'I!SH BRO\'m SAND, NON COHESIVE, SLIGHTlY MOIST, lOOSE TO FIRM, 00 APPARENT HC 
ODOR DETECTED PHYSICAllY WllHIN AUGER CUTTINGS (0.0 • 8.5FT. BElOW GRADE). 

MODERATE TO DARK Y8..LOWISH BR011W SLTY SMro, COHESIVE, Sl.IGHTI. Y LIOlSTTO \'a, ARM, NO APPARENT HC ODOR 
OETECiED PHYSICAlLY Wlllifl AUGER CUTTING ~.5 ·14.0 FT. BElOW GRADE). 

GW DEPTH ON 4122102 = 15.03 FT. (APPROX.) FROM GROUND SURFACE. 

OO!TOOOO'DSUYa.AYTOClAY, UfDliM MTIC, STJFF,I'r'ETTOSATIJRATBl, OOAPPAROOHCOOOR mJEO Ph'YSOOY 
'MTHIN CUT11NGS (14.0· 24.0Fi. saow GPADE). 

NOTE: r::7J - SAND. 

~ - SILTY SAND. 

5 - SILTYCLAY TOCLAY. 

TOS • TOP OF SCREEN FROM GROUND SURFACE. 

TD - TOTAL DEPTH OF MONITOR WELL FROM GROUND SURFACE. 

GW • GROUND WATER. 

Monitor well consIst of 2 inch PVC piprng • casing from 1.60 ft. above grade to 11 .90 ft. below grade, l 
0.010 slotted screen between 11 .90 to 21 .90 feet below grade, sand packed annular to 8ft. below 
grade, then filled With clean native soil to su_rtace __ . __ _ 

I DRAWING: RANDEt.·7-MW4.SKFi DATE: 10/19/051 OWN B Y: NJV 



BLAGG ENGINEERING, INC. 
PO. BOX 87 

BLOOMFIELD, NM 87413 

(505) 632-1199 

BORE I TEST HOLE REPORT BORING# ....... BH-5 
MN# .............. 5 

CLIENT: 
LOCATION NAME: 
CONTRACTOR: 
EQUIPMENT USED: 

BORING LOCATION: 

XTO ENERGY INC. 
RANDEL. O.H. #7- SEP. PIT. UNIT D. SEC. 15. T26N, R11W 
BLAGG ENGINEERING, INC. 
MOBILE DRILL RIG { EARTHPROBE ) 

312FT., N86E FEET FROM WELL HEAD. 

~ LITHOLOGY MW FIELD CLASSIFICATION AND REMARKS 

PAGE# ........... 5 

DATE STARTED 4/1 9/02 

DATE FINISHED 4/1 9/02 

OPERATOR. ...... JCB 

PREPARED BY NJV 

DEPTH 
FEET i INTERVAL ~CHEMATIC r-- GROUND SURFACE 
.----+--1~--~- ~----~~--~~~~~~--------------------------------------~ 

TOP OF CASING APPROX. 1.00 FT. ABOVE GROUND SURFACE. 

MODERATE TO DARK YELLOWISH BROWN SAND, NON COHESIVE, SUGH'IlY MOIST, LOOSE TO ARM, NO APPARENT HC 
ODOR DETECTED PHYSICALLY WITHIN AUGER CUTTINGS (0.0 ·120FT. BROW GRADE). 

MOOERATEBRO\\'N SilTY SAND, NON COHESIVE. DRY TOSUGHllYMOIST. DENS~ NO APPARENTHC ODOR DETECTED 
PHYSICALlY WITHIN AUGER CUTTING (120 -17.0 FT. BROW GRAD~. 

' GW DEPTH ON 4122/02 = 18.11 FT. (APPROX.) FROM GROUND SURFACE. 
ISUI SRa.\Ni000.1'TC\M®.YS1.1YaAYTOQAY, WlU fiJSOC, STff, &.KJHltY tmr,.APPAAOOitCOOROt1EC1ID 
A1YSI)UY\miCUITt!GS (17.0 • 21.0 FT. BS.OW®L'E). 

t.niT MKY S.W SlTY ClAY iO QAY, Lm.~ FUSOC, STiff, 00'1', 9.k1lfT #JIPAAENT OC COOR Ot1ECTED PH'r'OO.!!.Ym 
QJTTID}r21D-28DFT. eaow~ 

NOTE: • SAND. 

• Sll TY SAND. 

• SILTYCLAYTOCLAY. 

TOS · TOP OF SCREEN FROM GROUND SURFACE. 

TO • TOTAL DEPTH OF MONITOR WELL FROM GROUND SURFACE. 

GW ·GROUNDWATER. 

I 
Monitor well consist of 2 inch PVC piping- casing from 1.0 ft. above grade to 14.00 ft. below grade, 
0.010 slotted screen between 14.00 to 24.00 feet below grade, sand packed annular to 12ft. below 
grade, then filled with clean natiVe soil to surface. 

I ORAWING: RANDEL·7·MWS.SKFI DATE: 10/ 19/051 OWN BY: NJV 



BLAGG ENGINEERING, INC. 
P.O. BOX 87 

BLOOMFIELD, NM 87413 

(505) 632-1199 

BORE I TEST HOLE REPORT BORING# ....... BH-6 
MN# .............. 6 

DEPTH 
FEET 

24 
26 
28 

30 
32 
34 
36 
38 

40 

CLIENT: 
LOCATION NAME: 
CONTRACTOR: 
EQUIPMENT USED: 
BORING LOCATION: 

~ LITHOLOGY MW 
i INTERVAL SCHEMATIC 

I--

-
-
-
I--

------
-
-
-
-
-
-
-
-
-

XIO ENERGY INC. 
PAGE# ........... 

DATE STARTED 
RANDEL. O.H. #7- SEP. PIT. UNIT D, SEC. 15. T26N. R11W 
BLAGG ENGINEERING, INC. DATE FINISHED 

MOBILE DRILL RIG ( EARTHPROBE ) OPERATOR ...... 

266FT., S65.5E FEET FROM WELL HEAD. PREPARED BY 

FIELD CLASSIFICATION AND REMARKS 
r- GROUND SURFACE 

TOP OF CASING APPROX. 2.00 FT. ABOVE GROUND SURFACE. 

MOOERA TE TO DARK YB.LOWISH BROWN SAND, NON COHESIVE, SUGHTL Y MOIST, LOOSE TO ARM, NO APPARENT HC 
ODOR DETECTED PHYSICALLY IVITHIN AUGER CUTTINGS (0.0 • 9.0 FT. BELOW GRADE~ 

MODERATE BROWN TO UGHT OUVE GRAY SILTY SAND, NON COHESIVE, DRYTO SliGHTLY MOIST, DENSE, NO APPARfNT 
HC OOOR DETECTED PHYSICALI. Y W1THlH AUGER CUTTING (9.0 -14.0 FT. BELOW GRADE}. 

T GW DEPTH ON 4122/02 = 16.51 FT. (APPROX.) FROM GROUND SURFACE. 
= 

W!TaMTOI8\NGIAYSl.lY IJ.AY TOCIAY,mul PUSTt, S11ff, &.ICifTI.YI.laST, ~AAENT tt~ DETEClBJ 
RiYStAI.l.Y\\miicunt.'SS ("D· 21D FT. Eaa.YGltl!E). 

UGHT otOO 8ROYIN S'llY CIAYTO aAY, t.mUM f\ASTI~ STIFF, 00¥, SLOO APPAAENT HC OOOR mTED PHYSIOO Y WITH:N 
CUTffiGS(21»· 24.0fT. aaaN~ 

NOTE: t.::.::::::.,_- • SAND. 

~~~ - Sll TY SAND. 

~ • SILTYCLAYTOCLAY. .-..-........ 
TOS • TOP OF SCREEN FROM GROUND SURFACE. 

TO • TOTAL DEPTH OF MONITOR WEll FROM GROUND SURFACE. 

GW ·GROUNDWATER. 

6 

4/19/02 

4/19/02 
JCB 

NJV 

I 
Monitor well consist of 2 inch PVC piping- casing from 2.00 ft. above grade to 13.00 ft. below grade] 
0.010 slotted screen between 13.00 to 23.00 feet below grade, sand packed annular to 10 1t. below I 
grade, then filled with clean natiVe soil to surface. 

I ORAWlNG: RANOEL-7-MWS.SKFI DATE: 10119/051 OWN BY: NJV 



RECORD OF SUBSURFACE EXPLORATION 

LodeStar Services 

P.O. Box 4465 

Durango, CO 81302 

303-917-6288 

Borehole Location: 
GWLDepth: 
Drilled By: 
Well Logged By: 
Date Started: 
Date Completed: 

Depth Sample 
(feet) Num~r 

r-- 0 

f--

- 1 -
r-
~5 

2 
f--

~ 

~ 

f--

l-- 10 

1---
3 

-
:---
f--

i-- 15 
4 ..__ 

-
f--

f--
~20 

Comments: 

Borehole#: ---~1~---
Well #: _ _ _ M:.:.;.;.;W;_-7:.._ __ 
Page: _ _ _ ...:.1..::o;:..f.:.2 __ _ 

Project Number: ..,....,,.,.....,.....-..,.-,_..- - ----­
Project Name: XTO Ground Water 

Project Location: ..;;O;;.;.H.;..;.;R;.;;an_d_e_l .;.;.#7.;._ ______ _ 
36° 29.508' N. 10?0 59.720' W 
19' 
Enviro-Orill 
AshleyAQer 
05101/07 Drilling Method: Hollow Stem Auger 
05101/07 Air Monitoring Method: ..:.P...:.ID"'------------

Sample 
Type& 

Sample Recovery Air 
Interval (Inches) Sample Description Monitoring Drilling Conditions 

0-5' cuttings 
~rO'Ml, unconsolidated, poorly sorted sand 

0 Easy ~nd gravel, damp 

5-7' split "rO'Ml, unconsolidated, poorly sorted sand 0 Easy 
spoon ~nd gravel, damp 

10-10.5: brown. unconsolidated, poorly sorted 10-12 split 0 Easy 
spoon ~and and gravel, damp 

10.5-12: whitish-brO'Ml medium sand, well 
0 ~ed. unconsolidated, dry 

15-15.5: reddish brown coarse sand, poorly 15-17 split 7.2 Easy 
~orted, damp spoon 
~5.5-16.5: brown clay with white chalkish 0 
~!erial on top 

0 ~6.5-17: reddish brO'M1 silty sand. coarse, 
poony sorted, damp 

Geologist Signature: ;.;."''*~...;;L:..;.If."e;;_ _____ ___ _ 



RECORD OF SUBSURFACE EXPLORATION 

lodeStar Services 

P.O. Box4465 
Durango, CO 81302 

303·917-6288 

Borehole Location: 
GWL Depth: 
Drilled By: 
Well Logged By: 
Date Started: 
Date Completed: 

Depth sample 
(feet) Number 

r-- 20 
5 

~ 

~ 

-
-
~25 

6 -
-
-
-
- 30 

7 -
-
-
-
- 35 

-
-
-
-
----40 

Comments: 

Borehole#: ----:-::~1 :-=----
Weii#: __ .....;.;M.;.:.W.:....·.:....7 __ _ 
Page: _ __ ...:2::.;o=:.:f...:2'--- - -

Project Number:.....,-.-----------­
Project Name: XTO Ground Water 

Project Location: ..::O~H.:...:.JR~an:.::d:::el=#7;.:..... ______ _ 
36° 29.522' N, 107" 59.736' W 
16.5 
Enviro-Drill 
AshfeyAger 
05/01/07 Drilling Method: Hollow Stem Auger 
05/01/07 Air Monitoring Method: ..:.P...:.ID=------------

sample 
Type& 

Sample Recovery Air 
Interval (Inches) Sample Description Monitoring Drilling COnditions 

20-22 split 20-20.4: reddish brown. coarse sand, poorly 1.3 Easy 
spoon sorted, damp 

20.4-20.8: gray coarse sand, moist, pooriy 
1.0 

sorted 
0.5 20.8-21: saturated gray coarse sand, pooriy 

sorted 
21-22: reddish gray clay 0 

25-16 split ~ariegated reddish brown day, dry 0 Easy 
spoon 

30-32 split Variegated reddish brown clay. dry 0 Easy 
spoon 

Very thin saturated layer at approximately 20'. Stiff clay is present below that. 
Wet layer probably represents a small perched aquifer atop the clay. 

Geologist Signature: ""t4'"2;..;.;,o...;;;L;.;;.I1.""re='------ - - ---



RECORD OF SUBSURFACE EXPLORATION 

LodeStar Services 

P.O. Box 4465 

Durango, CO 81302 
303-617.QSS 

Borehole Location: 
GWL Depth: 
Drilled By: 
Well Logged By: 
Date Started: 
Date Completed: 

Depth Sample 
(feet) Number 

.--- 0 

1--
1-- 1 
1--
f...-

i--- S 

f--
2 

f...-

1--

f...-

i----- 10 

1--
3 

1--

1--

1--

~15 

I--
4 

f...-

f...-

f.--
L..-.-20 

Comments: 

Borehole #: ___ -=-::-:1:-:-::----
Well #: ___ M~W~-8;:.----
Page: ____ 1!..o:::::f~2=-----

Project Number: 
Project Name: ~X::::T~O~G:-ro-u-nd"":"':'W~at:-er------

Project Location: ..::O:.:.H..:..:..:R::an:..:.:d:;:el::..::..#7!..--------
36° 29.522' N. 107° 59.736' W 
16.5 
Enviro-Drill 
AshleyAger 
05/01/07 Drilling Method: Hollow Stem Auger 
05/01/07 Air Monitoring Method: ..:.P~ID:!..-----------

Sample 
Type& 

Sample Recovery Air 
Interval (Inches) Sample Description Monitoring Drilling Conditions 

0-5' cuttings 
~rown, unconsolidated, poorly sorted sand 

0 Easy 
~nd gravel, damp 

5-T ~rown. unconsolidated. poorly sorted sand 0 Easy split 
spoon land gravel. damp 

"rown. unconsolidated, poorly sorted sand 10-1 1.8 split 0 Easy 
land gravel. damp spoon 

5-15.8: brown, unconsolidated, poorly sorted 15-16.9 split 0 Easy 
and and gravel spoon 
5.8-16.4: moist. grayish brown sandy silt 

52.8 Easy 6.4-16.9: coarse. poorly sorted. grayish 
brown sand. wet, some HC odor 319 Easy 

Geologist Signarure: :.::lf"*:::z..::.L.:.:Ife=c:... _ _______ _ 



RECORD OF SUBSURFACE EXPLORATION 

lodeStar ServiCf!S 

P.O. Box 4465 
Durango, CO 81302 

303·917-6288 

Borehole Location: 
GWL Depth: 
Drilled By: 
Well Logged By: 
Date Started: 
Date Completed: 

Depth Sample! 
{ff!flt) Numbf!r 

- 20 
5 -

-
-
-
~25 

6 ,_ 

--
-
:-- 30 

7 
r-
~ 

-
-
~35 

i--

'--

--
~ 

Comments: 

Borehole #: 1 
Well #:--~M:-:W~-8~--

Page: ___ _.2 .... o:::::f'-"2=-----

Project Number:~=-~-~~------­
Project Name: XTO Ground Water 

36° 29.522' N, 10]0 59.736' W 
16.5 

Project Location: -::O:::.:.H.:.....,R::an:.:.:d::.::el:::..::.#7.:..-_ __,_ _ ___ _ 

Enviro-Drill 
AshleyAger 
05/01/07 Drilling Method: Hollow Stem Auger 
05/01/07 Air Monitoring Method: .;.P .... ID ____________ _ 

Sample! 
Type! & 

sample! Rf!COVf!ry Air 
Interval (l nchf!S) Sample Desctlptlon Monitoring Drilling Conditions 

20·21 .8 split 20-20.4: reddish brown sand, coarse. poorly 78.9 Easy 
spoon sorted, some gravel content. moist 

20.4-21 .8: variegated reddish gray stiff clay, 
0.2 Easy moist 

25-27 split Variegated reddish brown clay wat at top, dry 0 Easy 
spoon at bottom 

30.32 split 30-30.7: variegated reddish brown d ay 0 Steady 
spoon 30.7-31.8: greenish gray silty sand, coarse, 0 

poorly sorted, consolidated, dry 

Very thin saturated layer at approximately 16.5'. Stiff clay is present below that. 
Wet layer probably represents a small perched aquifer atop the clay. 

Geologist Signature: ;.:;tfll:;;;?;,c...;;;L:..;.II,;L;~e;._ ________ _ 



RECORD OF SUBSURFACE EXPLORATION 

LodeStar Services 

P.O. Box 4465 
Durango, CO 81302 

303-917-6288 

Borehole Location: 
GWL Depth: 
Drilled By: 
Well Logged By: 
Date Started: 
Date Completed: 

Depth Sample 
(feet) Number 

- 0 

-
--
-
~5 

1 .._ 

-
-
-
-10 

2 -
--
-
- 15 

3 -
-
-
-
-20 

Comments: 

Borehole#: ---~B-~1-=----
Well #: ___ ..;.;.M.;.;.W.;.,.-~9---

Page: ____ 1~of-2.._ __ _ 

Project Number: ~=-=----=-":":":'~------­
Project Name: XTO Ground Water 

Project Location: ...;O;..;H...;...;,.R.;;;a;..;.;n;..;;d..-el;..;#-7 _______ _ 
36° 29.531' N, 107° 59.731' W 
16' 
Kelly Padilla 
AshleyAger 
07/07/09 Drilling Method: Hollow Stem Auger 
07107109 Air Monitoring Method: _P...;.ID.._ __________ _ 

Sample 
Type& 

Sample Recovery Air 
Interval (inches) Sample Description Monitoring Drilling Conditions 

0-5 cuttings brown, poorly sorted coarse sand and gravel, 
road base 

easy 

5-7' split 0-13.5": 7.5 YR 516 strong brown sp, poorty 0 34 Blows 
spoon, sorted coarse sand, sub angular, dry, 

17" 
unconsolidated 13.5-
17": 10YR 611 gray, sandy shale, crumbly 

10-12 split 10 YR 513 brown sp, poorty sorted, coarse 0 30 Blows 
spoon, sand, sub angular, dry 

22" 

15-17 split 0-2": same as above 2- 0 25 Blows 
spoon, 16": 10 YR 513 brown sm, poorty sorted, 

18" 
medium sand w / higher silt content, damp 

Geologist Signature: ;.;.lk_*1t~L;.;.1,•_,. _________ _ 



RECORD OF SUBSURFACE EXPLORATION 

LodeStar Services 

P.O. Box 4465 

Durango, CO 81302 

303-917-6288 

Borehole Location: 
GWL Depth: 
Drilled By: 
Well Logged By: 
Date Started: 
Date Completed: 

Depth Sample 
(feet) Number 

- 20 
4 -

--
-
- 25 

5 -
-
-
-
- 30 

6 -
-
-
-
- 35 

7 -
-
-
-
- 40 

Comments: 

Borehole#: B-1 
Well #:---~M~W~-;....,9---

Page: ___ .:2;..;o;.;.f.:2~--
Project Number: 

Project Name: -::X~T::-::O~G:-ro_u_n_d':""W:":":""a"":'te-r------

Project Location: ...;O;.;.H...;..;..R;..;;a.;.;.nd.;;.e;.;.l.-#..;..7 _______ _ 
36° 29.531' N, 107° 59.731' W 
16' 
Kelly Padilla 
AshleyAger 
07/07/09 Drilling Method: Hollow Stem Auger 
07/07/09 Air Monitoring Method: ...;.P..;..IO;;;.._ __________ _ 

Sample 
Type& 

Sample Recovery Air 
Interval (inches) Sample Description Monitoring Drilling Conditions 

20-22 split 10 YR 312 v. dark grayish brown CL. clay 0.1 68 Blows Wet 
spoon, !some coarse sand at top, damp rod 

20" 

25-27 split 10 YR 712 1ight gray CL, clay interbedded with 0 58 Blows 
spoon, 10 yr 412 dar1< grayish brown days, iron 

18" 
~iscoloration , dry 

30-32 split same as above. dry 0 76 Blows 
spoon, 

18" 

35-37' split ~e as above, dry 0 41 Blows 
spoon, 

15" 

Based on data from existing wells, damp sand layer at -16' is water bearing unit. Contains 
only small amount of water, and hole is dry after drilling to 37'. W ill let sit and see if wet layer 
fills in. 3" of water in hole after 30 mins. Set hole. 

Geologist Signature: _h _-M.&.t_L ..... t'-----------



MONITORING WELL INSTALLATION RECORD 

Lodestar Services, Inc 
P0Box3861 

Farmington. New ~c:xico 87499 

(505) 334-2791 

6330 Elevation 
Well Location 
GWLDepth 
Installed By 

36° 29.531 ' N, 107" 59.731' W 
35.62' 
Kyvek 
Kelly Padilla 

Dateffime Started 06/07/09, 1129 
Dateffime Completed 06/08/09, 1015 

Depths in Reference to Ground Surface 

Item Material 

Top of Protective Casing Steel 

Bottom of Protective Casing 
Top of Permanent Borehole 
Casing 
Bottom of Pennanent Borehole 
Casing 

Top of Concrete Concrete 

Bottom of Concrete 

To_p_ of Grout Quickcrete 

Bottom of Grout 

Top of Well Riser Sch. 40 PVC 

Bottom of Well Riser 

Top of\Vell Screen Sch. 40 PVC 

Bottom of Well Screen 

Top of Peltonite Seal 3/8" Bentonite hole 
plug 

Bottom of Peltonite Seal 

Top of Gravel Pack 10-20 grade silica 
sand 

Bottom of Gravel Pack 

Top ofNatural Cave-In Silty sand 

Bottom of Natural Cave-In 

Top of Groundwater 

Total Depth of Borehole 

Borehole # 
Well# 
Page 

B-1 
MW-9 
of 

Project Name _XT;..;;.:....;;O_G;;;..r:...;o...;;un;;.;.d;:::.._W...;a;;.;.te:...;r ___ __ _ 

Project Number - ---- Cost Code 
Project Location OH Randel #7 

~~~~~--------

On-Site Geologist _A;.;;:;;sh~l..;.ey"---'-A;.,go.;.e;;..r ~------­
Personnel On-Site Kelly, Kimo, Ritchie 

Contractors On-Site --------------Client Personnel On-Site ---- ---------------

Depth Top of Protective Casing 2.5 
(feet) ..--

2.5 
Top ofRiser 2.2 

-2.5 ,, Ground Surface Q 

NA 

NA 

] ,, 

-1.5'' 

-2.0 

- 16.0 

2.2 

-21 .0 

-21 .0 00 ~ Top of Seal -16.0 

-36.0 00 
~ 00 

-16.0 00 

~ 00 
- 18.0 Top ofGrave1 Pack -18.0 

r-
- 18.0 r- Top of Screen -21.0 

r-
f-

-36.2 r-
f-

-36.2 
r-
r-..._ 

-36.8 

-35.62 Bottom of Screen -36.0 

-36.8 
Bottom of Borehole -36.8 

Comments: 13 bags of sand used: 1 hole plug 3 gallons of water: 3 bags of concrete for pad. 1 metal casjng 2 bags of 
guikcrete used 

Geologist Signature AriA,/. A,.,. 



RECORD OF SUBSURFACE EXPLORATION 

LodeStar Services 

P.O. Box 4465 

Durango, CO 81302 

303-917-6288 

Borehole Location: 
GWL Depth: 
Drilled By: 
Well Logged By: 
Date Started: 
Date Completed: 

Depth Sample 
(feet) Number 

r--- 0 

~ 

~ 

~ 

~ 

f----5 
1 

~ 

~ 

~ 

~ 

r---- 10 
2 

~ 

~ 

~ 

~ 

r---- 15 
3 

~ 

~ 

~ 

~ 

..___20 

Comments: 

Borehole #: B-2 Well#: ___ ...;;;...;;;.. __ _ 

Page: _______ 1~of•2~------

Project Number: ~~~---.~------------­
Project Name: XTO Ground Water 

Project Location: ...;O;;.;.H..;..;..R;;;;a;.;.;n.;;.de.;;;l;.,.;#;.;7 ______________ _ 
36° 29' 30.46" N, 107° 59' 44.2" W 
Dry Hole 
Kelly Padilla 
AshleyAger 
07107109 Drilling Method: Hollow Stem Auger 
07/08/09 Air Monitoring Method: _P..;.ID;._ ____________________ _ 

Sample 
Type & 

Sample Recovery Air 
Interval (inches) Sample Description Monitoring Drilling Conditions 

0-5' cuttings brown poorly sorted coarse sand and gravel -
road base 

easy 

5-7' split 2.5 Y 6/1 Gray coarse sand sp. subrounded. 0 Easy, 26 Blows 
spoon, backfill 

11" 

10-12 split 2.5 Y 4/2 dark grayish brown, fine sand, 0 25 Blows 
spoon, poorly sorted, tots of fines 

16" 

15-17 split 2.5 Y 411 Dark Gray, fine silty sand, about 5% 0 12 Blows Wet 
spoon, . content, damp. backfill rod 

10" 

Geologist Signature: _~_U,..._L_t'-------------------



RECORD OF SUBSURFACE EXPLORATION 

LodeStar Services 

P.O. Box 4465 

Durango, CO 81302 

303-917-6288 

Borehole Location: 
GWL Depth: 
Drilled By: 
Well Logged By: 
Date Started : 
Date Completed: 

Depth Sample 
(feet) Number 

r-- 2C 
4 

~ 

~ 

~ 

~ 

~25 
5 

f-,-

~ 

~ 

~ 

f-...--30 
6 

~ 

~ 

~ 

~ 

f--35 
7 

f-. 

~ 

~ 

~ 

...__40 

Comments: 

Borehole #: B-2 Well#: ___ ......;;;.....;; _ _ _ _ 

Page: ___ ...;2=...;;.of;..;2;;..... __ _ 

Project Number:~~-=--~~~-----­
Project Name: XTO Ground Water 

Project Location: ..;O;;.;H..;..;.R.;;a;.;.;n;.;;d.;;.e;..;l #....;7 _______ _ 
36° 29' 30.46" N, 107° 59' 44.2" W 
dry hole 
Kelly Padilla 
AshleyAger 
07/07/09 Drilling Method: Hollow Stem Auger 
07/08/09 Air Monitoring Method: ..;.P..;.I;;;.D __________ _ 

Sample 
Type& 

Sample Recovery Air 
Interval (inches) Sample Description Monitoring Drilling Conditions 

20-22 split 5 YR 312 Dart< reddish brown CL, Cl.ay, damp 0.1 59 Blows 
spoon, 

19" 

25-27 split 0 • 2": same as above 0 66 Blows 
spoon, 2·16.5": 10YR 6/21ight brownish gray, silty 

16.5" 
clay, dry 

30-32 split same as above, damp 0 48 Blows 
spoon, 

14" 

35-37' split same as above, dry 11.2 45 Blows 
spoon, 9" Stop to see if it fills 

Based on data from existing wells, damp sand layer at -16' is water bearing unit. Contains 
only a small amount of water and hole is dry after drilling to 37'. Let sit for 2 hours, and did 
not fill in. Let s it overnight. At 11:15 am on 07/08/09, hole is still dry. Plug. 

Geologist Signature: _..11._~ ... .,_t._t"-----------



Otstrict I 
1625 , . French Or .. Hobbs. NM 88240 
[2istrict II 
1301 W. Grand Avtnue. Ar1•~ia. >!M 88210 
ot~rictiJJ 
I 000 Rio Brazos Road. Az1cc. 'IM 87410 

District IV 
1220 S. St. Francis Dr .. Santa Fe. NM 87505 

State ofNew Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa fe, NM 87505 

Form C-144 
June I. 2004 

For drilling and production facilities. submit l<l 
appropriate NMOCD District Office. 
for downstream facilities. submit to "anta Fe 
office 

Pit or Below-Grade Tank Registration or Closure 
Is pit or below-grade tank covered by a ·•general plan"? Yes~ No 0 

Tvpc of action· Registration o f a pit or bclow-g.rade tank 0 Closure of a pit or below-pdc unk 181 

0)Xr.uor: _\ i I _l J f R I ' Y l \I . _ Telephone: e-mail addres.~: 
1 

Address· ..::'!It ' I' \l-Z\!1' ' )'\; \\ 1: .. Hllh,, ''· --;t ' 1 1 \ ~{ \ j ! '\ t i I I ) '\ ', \ 1 ~...- ! f ; 

Facility or well n:unc· 0. If. R \ 'liDEL ;:­l County: ~A;\ Jl i:\N Latitude 36A9193 

API II: 30-fl-1"\- z.r ~q _ _ U/LorQtr/()lr __ O __ See--..!2_T ::!6~ R~ ! 

! 

I 
l 

Longitude 10'7. 0 96.3::! NAD: 1927 0 1983181 Surface Owner l'edcral 181 Swe 0 Private 0 Indian 0 

Pit 

Tvpe: Drilling 0 Production 181 Disposal 0 ' 1 1' \H \ I< IR 

Workover 0 Emergency 0 
Lined 0 Unlined 181 
Liner type:: Synthetic 0 Thickness ___ mil Clay 0 
Pit Volume ___ bbl 

0..-pth to ,;round \\1l!Cr (\'ertical distance from bo:tom of pit to seasonal 

high water elevation of ground water. ) 

Well head protection area: ( I.e~ than 200 feet from a private domestic 

B~low=gradr tank 

Volume: _ _ bbl- T\'pc:~ffluid: 

Construction materi;4 l~---
Double-walled. with k-ak: tectio·•? Yes j] lfr t. explain why nol 

Lc:..:> thnn so teet (20 points) 

50 feet or more. but less than I 00 feet ( 10 points) :!0 
I 00 teet or more ( 0 points) 

Y.:.s (20 points) 

0 
, watcr source. or less than 1000 feet from all other \\aier sources.) 

l"o ( 0 points) 

J Distance to surface water: (horizontal distance to all wetlands. playas. 
L~~ than 200 feet (20 points) 

200 feet or mon:, but less than I 000 feet (10 points) () irrigation C<UUlls. d itches. and perennial and ephemeral watercourses ) 

I 1000 feet or more ( 0 points) 

I Ranking Sco~ ( f otal Points) 20 
If tl:ti§ is a pit closure: (I) ;mach a diagram o f the facility sho\\ing the pit's relationship to other equipment and tnnks. (2 ) !nditatc disposal location: (check the o nsite box if 

your an: burying in p lace) onsitc 181 o!Tsite 0 If otlsite. name of facility _ _ . (3) Attach a general dcscriptiou of remedial action taken inel udin" 

remed~a~ion surt date :u:d end dale. (4 ) uroundwa!cr encountered: No @ Y cs 0 rr yes. show depth below ground surf3cc ___ __ ft. and &tach s3mplc n:sults. (5) 

Attach soil sample results and a d iae:ram of sample locations and excavations. 

Additional Commcms 239 
N/A '\I.\ , 

( · 0 ..,1 '"'I": @.1..\.'\IJI \IHI: 0. < 0\11'0~1: 0. '10( h.f' II.E: 0. tlllll"l{ O te>.phtiul 

I hereby certify that the int'Ormation abo~c is true and complete to the b<:st of my knowledge and belie[ I further c~rtify tbat tbc abovMicscribed pit or bc:low-grade tllnk 
h u bc:enlwill be: construct~ o r dosed ucordi~ to NMOCD guidelin~ 181, a 2eneraJ ~rmH 0. or a o alternative OCD-approv~ plan @. 

Date: __ l_JI_J_8_/0_5 __ 

PrintedNamcffitlc J ,.J. Bl P r " 1160.., • C agg- c .... F. _ Signawrc _ _ _ ________________ _ 

Your certification and NMOCO appm•al of this application/closure do.-s not rel ieve the opt:r:ltor of liability should the contCIUS of the pit or 1ank conl:lminatc gn>und "atcr o r 
othcn•isc endanger public h"alth or the environment Sor docs 11 relieve th~ op.:rator of ib responsibility tor compliance with an\ other federal. s tate. or local la'V'I and/or 
regu~tions. 

Approval: 

Primed Nan1<:1Titlc ___ ______________ Sisnature. _ _ _ _____ _ ___ ___ _ _ Date: - - -------

j 
! 
I 

I 

I 

I 
l 
i 
I 



r--------···-----
·=L !~ i'!T '<_ • "") ·=r 

P. O. 
B LAGG ENGfNEERi~G. 

BOX 87. BLOO\,f fi'JELD. 
' -o~ · 6"'? 1 9(') ' ;) ;) ) .j ~ - l ::1 

[NC. 
NM 874 i3 

FIELD REPORT: PIT CLOSCRE \"ERIFlCATION 

WEU'. ¥. I TYPE .·t, .\ -;;:; v . 

D l S POSA L FA C IL!TY: ____ o_,._, -_s.:__' '--'<:.=-- RE\!ED IATIO~ 

CUBIC YARDAGE 

METHOD· 
? 

LAND USE: ~/<: ; -- ·__;..:...;v !. LEASE FOR.\1:\ TIO\ · 

F'IELD NOTES & RE~fARKS: I ::>'-'! i LGC~\ TE~ A= PP~X lM~-- ~ \ 

I 

'> ,.::;. :;. :;,' ~~-.) :.)O 

'J"10~ D TPI ! CL~S'.,;~( s, - o 5.:7 ., 0 ~:>-.,. 

SOlL A\D EXC.AVATIOJ\ 

DESCRIPTION. 
3 : I~.. T t 0 ~ :A\ C) ; .:;:-._ry $ C;ND ; <) : L. T · s ;~_i ·w Cl :· ·r · CL ·~ ··· 
; JIL CC'-.C;; _,. _..:.,:-.:; (.~ / 

:: ,.·E.~ :CN ~' .). L.L c-HE~S ' '6 ~~;..JES!V~ / ~L ~GH-Lv ::o~:: S ~V£ 
("rj ..,;:;~ S ..- [ 'i•: v .. N:JN - J~~t: S :v:: s: lL :; :: : LU:!S~ , ~::V / .::t :: ''..)E ,.. 

':'G-1-.,-, -C:-f.-!..-i-3-. -><:: -4 : . _t_{.._7_ ::- :-·-

-~~-.;~ ~-~ ~38 ·~;; :!~ .. ~ ~~-~ -~~ -~-~) -~ 

.:cwrs:vt: · ~ii-~~ '( -- ~.-. ;:· .. 1 .... ~ 
J ;:=:--.. 1:!: '-.}:S:. 

~ t: -,, ',. I ..., : . 

SCALI:.: 
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IEnVIROTECH LABS 

Client 

Sample 10: 

Laboratory Number: 

Chain of Custody No: 

Sample Matrix: 

Preservative: 

Condition: 

Blagg I XTO Energy 

1@6' 
i22S3 
9796 
Soil 

Cool 

Cool and Intact 

EPA METHOD 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Project#: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Analysis Requested: 

94034-010 
03-14-02 
03-12-02 
03-12-02 

03-14-02 

03-14-02 
8015TPH 

~--- ---------------------------------------------------- -Det. l 

l_ Paramet::..::e:..::..r ____ _ 

Gasoline Range (C5 • C10) 

Diesel Range (C10 - C28) 

Total Petroleum Hydrocarbons 

NO - Parameter not detected at the stated detection limit. 

Concentration 
__ (=mg/Kg) 

1,750 

15.5 

1,no 

Limit I 
_ _ _ __ (m~ 

0.2 

0.1 

0.2 

References: Method 80158, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 

SW-846, USEPA, December 1996. 

Comments: O.H. Randel #7 Abandoned Separator Pit Grab Sample. 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



I EnVIROTECH LABS 

Client 
SampleiO: 

Laboratort Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

Blagg I XTO Energy 
1 @6' 

22253 
9796 
Soil 
Cool 
Cool & Intact 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Project#: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Date Extracted: 
Analysis Requested: 

Det 

94034-010 

03-14-<>2 
03-12.02 
03-12-()2 
03-14-<)2 

03-14-<>2 
BTEX 

Concentration Limit 
I Parame.t.:.::e:.:...r - ---··- -----·~(u31g!!.!/K!Jgu.) ___ _ !..-, ___ -.-\.':(u:..;g!:..:/K..:.;gu.) ___ _ _j 

Benzene 
Toluene 
Ethylbenzene 
p,m-Xylene 
o-Xyl~ne 

Total BTEX 

3,000 
1,180 

835 
1,550 
1,220 

7,790 

1.8 
1.7 
1.5 
2.2 
1.0 

NO - Parameter not detected at the stated detection limit. 

References: 

Comments: 

Parameter 
Fluoro•-:cbe.;;..:c.;.n_z_e_n_e ___ . 

1 ,4-dlfluorobenzene 
Bromochlorobenzene 

Percent Recovery 
95 o/o 
95 o/o 
95% 

Method 50308, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 80218, Aromatic Volatile Organics, Test Methods for Evaluating Solid Waste. SW-846, 
US EPA, December 1996. 

O.H. Randel #7 Abandoned Separator Pit Grab Sample. 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



CHAIN OF CUSTODY RECORD 09796 

~lient I Project Name ~ Project location ABilr.l/Jo,)tD S'E.P~~fZ 

$~~6<5r I kro el-,~J't f>i") ANALYSIS I PARAMETERS 

c. II. ~rJDT;c... ,., 
)ampler: 

tY"JV 
Client No. Remarks 

I(! 

1'PI1 BfG'I' 
'1'tOo....f· CIO 0 ~ /k~ve/J • . iij 

~"' 
COI?l-

0 - (s~B Sample No.I Sample Sample Sample z c l1so1~ 
l ab Number 

0 

SfllN7Pt...t=-0 ~ 6f2.AB Identification Date Time Matrix 

(j)C! 6 I ~~?. /1~0 ~;::;.);)~-~ ~OJL- I J I 
I 
! 

~elinqu~;:,natiJ};; Date Time Recqi Jd by: (Signature) Q ' Date Time 

Vt-*;) /~so J.l ..~ ..... - e. ,.~,_.,_._ Yf?../61.. Jl-~0 

=\elinquished by: (Signatur'ij" Received by: (Signature) v 

~elinquished by: (Signature) Received by: (Signature) 
I 

EnVIROTECH InC. Sample Receipt 

y N N/A 

5796 U.S. Highway 64 Received Intact ........... 

Farmington, New Mexico 87401 lv v 
(505) 632-0615 Cool - Ice/Blue Ice 



EnVIROTECH LABS 

Client 

SampleiD: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

QAJQC 

03-14-TPH QA/QC 

22234 
Methylene Chloride 

NIA 
NIA 

EPA Method 8015 Modified 
Nonhalogenated Volatile Organics 

Total Petroleum Hydrocarbons 

Quality Assurance Report 

Project#: 
Date Reported: 

Date Sampled: 

Date Received: 

Date Analyzed: 

Analysis Requested: 

N/A 
03-14-02 

NIA 
NIA 
03-14-02 

TPH 

Gasoline Range C5- C10 

Diesel Range C10 • C28 

01-07-02 
01-07-02 

2.5028E-002 2.5003E-002 
1.2696E-002 1.2671E-002 

0.10% 

0.20% 

0-15% 

0-15% 

Gasoline Range C5 - C10 

Diesel Range C10 - C28 

Total Petroleum Hydrocarbons 

Gasoline Range CS • C10 

Diesel Range C10- C28 

Gasoline Range C5 - C10 

Diesel Range C10 - C28 

NO 

NO 

NO 

NO 

NO • Parameter not detected at the stated detection limit 

NO 

NO 

NO 

NO 

NO 

250 
250 

0.0% 

0.0% 

250 
250 

0.2 

0.1 

0.2 

0-30% 

0 · 30% 

100.0% 

100.0o/. 

75-125% 
75-125% 

References: Method 80158, Nonhalogenated Volatile Organics, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA. December 1996. 

Comments: QA/QC for samples 22234 -22239, 22253 and 22272. 

5796 U.S. Highway 64 • Farmington, NM 87401 • Te l 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EnVIROTECH LABS EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: 
5amplel0: 
Laboratory Number: 
Sample Matrix: 
PreS81V3tive: 
Condition: 

S.nzone 
Toluene 
Ethylbenzene 
p,m·Xylene 
o-Xylene 

Benzene 
Toluene 
Ethyl benzene 
p,m-Xylene 
o-Xylene 

Benzene 
Toluene 

Ethyl benzene 
p,m-Xylene 
o-Xylene 

NIA 
03-14-BTEX QAJQC 
22234 
Soil 
N/A 
N/A 

6.9839E-002 

5.0724E-002 
8.2086E-002 

7.1064E-002 

6.2661E-002 

NO 
NO 
NO 
ND 
NO 

NO 
:NO 
tNO 
!NO 
NO 

Project#: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis: 

7 .0049E..Q02 0.3% NO 
5.0825E-002 0.2% NO 
8.2333E..Q02 0.3"/o NO 
7.1278E-002 0.3% NO 
6.2787E.002 0.2% NO 

NO 0.0% 0-30% 
NO O.O"'o 0 - 30% 
NO 0.0% 0 · 30% 
NO 0.0"/o 0-30% 
NO 0.0% 0 · 30% 

50.0 49.8 99.6% 
50.0 49.8 99.6% 
50.0 49.8 99.6% 
100 99.5 99.5% 

50.0 49.8 99.6% 

NO • Parameter not detected at the stated detection limit. 

References: 

Analyst 

Method 50308, Purge-and-Trap. Test Meltlods for Evaluating Solid Waste. SW-846, USEPA. 
December 1996. 

Method 80218, Aromatic and Halogenated Volati es by Gas Chromatography USing 
Photoion~llon and/or Electrolytic Conductivity Ootecto<s, SW-846. USEPA Dacombor 1996. 

QAJQC for sample 22234 - 22239, 22253 and 22272. 

e O~v 

NJA 
03-14-02 
N/A 
NIA 
03-14.02 
BTEX 

0.2 
0.2 
0.2 
0.2 
0.1 

1.8 
1.7 
1.5 
2.2 
1.0 

39-150 
46 ·148 
32 ·160 

46 ·148 
46-148 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



BL-JGG EJ\ .G!JYEERD'iG. l!VC. 
P 0 8o:-; 87. Bloomtield. ).Jew :Vlexico 87-f 13 

:?-i.oti-e: {5C~~S32- 1199 :?~.z: (505,632-3903 

Mr. Roger Anderson 
Chief of Environmental Bureau 
State ofNew Mexico Oil Conservation Division (NMOCD) 
1220 St. Francis Drive 
Santa Fe, New Mexico 87505 

RE: Groundwater Impact 
XTO Energy, Inc. O.H. Randel# 7 WeU site 

April 17. 2002 

Legal Description: Unit D, Sec. 15, T26N, RllW 
San Juan County, New Mexico 

Dear Mr. Anderson: 

Physical observation of groundwater after monitor well construction was completed on March 22, 2002 at the 
above referenced well site indicates approximately 0.32 ft. or 3.84 inches of free phase product. The monitor 
well is located within an abandoned separator pit area. XTO Energy will adhere to its NMOCD approved 
groundwater management plan during further assessment of the apparent hydrocarbon contamination 
encountered. Depth to free phase product in the monitor well was approximately 16.36 ft. below the ground 
surface. 

If you have any questions concerning this information. please do not hesitate to contact Nelson Velez or myself 
at (505) 632-1199. Thank you for your cooperation. 

Respectfully submitted, 
Blagg Engineering, Inc. 

'-;.] c 2X-rc; 
v / 

y C. Blagg. P.E. 
President 

cc: Denny Foust, Environmental Geologist, NMOCD, Aztec, NM 
Terry Matthews, Production Superintendent, XTO Energy. Inc., Farmington, NM 
Nina Hutton. Environmental & Safety Manager, XTO Energy. Inc., Ft. Worth, TX 

NN/njv RANDEL-7.LTR 



~estar Services, Inc. T P.O. Box 3861, FamaiDgtoa, NM 87499-.3861, 505-334-2791 

August 15, 2006 

Mr. Steve Austin 
Navajo Nation EPA 
POBox 1999 
Shiprock, NM 81420 

CERTIFIED MAD..: 7004 1160 0007 49S2 1517 

RE: OH Randel #7 

Dear Mr. Austin, 

XTO Energy Inc. (XTO) bas contracted Lodestar Services, Incorporated (Lodestar) to 
oversee groundwater monitoring and remedial activities at the OH Randel #7 natural gas 
production well. It has come to our attention that the well is located on land regulated by 
the Navajo Nation Environmental Protection Agency (NNEPA). Previous regulatory 
correspondence has been with the New Mexico Oil Conservation Division (NMOCD). 
An annual comprehensive report was submitted to the NMOCD in January 2006 and is 
included for your review. 

The OH Randel #7 is located in Unit D of Section 16 of Township 26N, Range 11 W, and 
includes a former oil-water-separator pit that may have affected shallow groundwater. 
Six groundwater monitoring wells were previously installed on the site to investigate 
groundwater quality. One of the wells, MW-6, contains free-phase hydrocarbons. 
Previously MW-1 and MW-2 contained free-phase hydrocarbons. MW-1 is located in 
the center of the fonner pit. MW-2 is directly adjacent to the pit, and MW-6 is located 
down gradient of the pit. The annual report included herein has several groundwater 
contour maps provided by Blagg Engineering that indicate varying groundwater flow 
directions. Navajo Agricultural Products Incorporated (NAPI) conducts irrigation 
adjacent to the site and may influence groundwater flow direction. 

The following steps are proposed remove impacted soil and free-phase hydrocarbons: 

1. Excavate affected soil associated with historical operations from the former pit. 
Impacted soil will be disposed at a local land farm permitted by the NMOCD. 
Soil headspace gas will be monitored with a photo-ionization detector (PID) to 
determine extent of impacted soil during excavation according to the NMOCD 
Guidelines for headspace analysis. Soil above 10 milligrams per kilogram 
(mglkg) benzene, 50 mglkg total benzene, toluene, ethylbenzene, and xylenes 
(BTEX), and 100 mglkg total petroleum hydrocarbons will be removed. 
Laboratory analyses of composite samples collected from the sidewalls of the 
excavation will be used to document that impacted soil has been removed. 

2. Erect temporary fencing around the excavated site and remove impacted water 
and free-phase hydrocarbons from the pit. 



Mr. Steve Austin 
August 15, 2006 
Page2of2 

3. Once the free-phase hydrocarbons have been removed, backfill the excavation site 
with clean soil. 

4. Replace groundwater-monitoring wells as necessary. 
5. Install additional down gradient monitoring wells as necessary to characterize 

impacted groundwater. 
6. Remove free phase hydrocarbons from groundwater, then sample groundwater­

monitoring wells for benzene, toluene, ethylbenzene and total xylenes (BTEX) on 
a quarterly basis to monitor progress at the site. 

Following completion of the above tasks, XTO will provide a letter report describing 
onsite activities and analytical results. XTO wishes to complete this work as soon as 
practical and will contact you to schedule activities. Should you have any questions or 
require additional information, please do not hesitate to contact Lisa Winn of XTO at 
(505) 324-1090 or you can call me at (505) 334 2791. 

Sincerely, 
LODESTAR SERVICES, INC 

Martin Nee 

Cc: Lisa Winn, XTO, w/o enclosures 
Kim Champlin, XTO, w/o enclosures 
Ashley Ager, LSI, w/o enclosures 
Glenn Von Gonten, NMOCD 
File 

Attachments: Annual Report 

~Lodestar Services, Inc. T P.O. Bos 3861, Fumiogtoo, NM 87499-3861, 505-334-2791 



- ·- ·- - - - --- ·--· 

+Lodestar Services, Incorporated 
PO Box 3861 Fannington. NM 87499-3861 Office (505) 334-2791 

January 29, 2007 

Mr. William Freeman 
Navajo Nation Environmental Protection Agency 
PO Box 1999 
Shiprock, NM 87420 

RE: Report of Excavation and Sampling at OH Randel #7 

Dear Mr. Freeman: 

XTO Energy Inc. (XTO) operates the OH Randel #7 natural gas production well located in Unit 
D of Section 16 of Township 26N, Range 11 W, San Juan County, New Mexico. A former oil­
water-separator pit may have impacted soil and shallow groundwater at the site. On August 15, 
2006, XTO submitted a work plan to the Navajo Nation Environmental Protection Agency 
(NNEPA) describing planned remedial activities to investigate and remove impacted soil. XTO 
contracted Lodestar Services, Incorporated (Lodestar) to direct excavation activities according to 
the August 1 5 work plan. Core Oilfield Services completed the excavation, backfilling, and 
transportation of impacted soil to Envirotech Inc.'s land farm. Clean backfill was purchased 
from Moss Excavation's gravel pit located on highway 550 in Bloomfield. NM. 

On November 13-27,2006, a geologist from Lodestar was present during excavation of impacted 
soil at the OH Randel #7. During excavation, field screening according to the New Mexico Oil 
Conservation Division's (NMOCD) guidelines for headspace analysis was conducted to 
determine extent of impacted soil by collecting samples from the sidewalls and floor of the 
excavated pit. Following headspace screening and excavation, composite samples from the 
sidewalls and floor of the excavation were collected for laboratory analysis. Samples were 
collected where field screening indicated the highest concentrations of hydrocarbons. 
Compositing included placing four aliquots of soil from a given wall or floor into a one-gallon 
plastic bag. The soil within the bag was thoroughly mixed before filling a four-ounce glass jar. 
The sample was immediately placed on ice, and maintained under strict chain-of-custody until 
delivered to Envirotech Laboratories in Farmington, NM. Envirotech Laboratories analyzed the 
samples for benzene, toluene, ethylbenzene, and xylenes (BTEX) and total petroleum 
hydrocarbons (TPH) by United States Environmental Protection Agency (USEPA) methods 8021 
and 8015, respectively. The results of sample analyses are as follows: 

GRO DRO TPH Benzene Toluene 
Ethyl P&M 0 Total 

(pp .. ) (pp .. ) (ppm) (ppb) (ppb) benzene Xyleaes Xyleaes BTEX 
{l!pb) h!IM fl!l!b~ {J!2b~ 

NMOCD 
100 10,000 50,000 Standard 

North 
Excavation 2.6 3.6 6.2 2.2 20.3 39.1 374 64.8 500 
North Wall 
North 
Escavation East 1080 266 1350 518 3230 3290 9590 3610 20240 
WaD 



-·- ·- - · - ·-- -- - ---·-- -

Mr. William Freeman 
January 29, 2007 

Page 2of2 

GRO DRO TPH Benzeae Toluene 
Ethyl P&M 0 Totsl 

(ppm) (ppm) (ppm) (ppb) (ppb) 
benzene Xyleaes Xyleaes BTEX 
{2!!b) {(!l!b} {(!(!b} {el!bl 

NMOCD 
100 10.000 50,000 

Standard 
North 
Excavation West 8.0 NO 8.0 2.0 746 889 2170 979 4790 
Wall 
North 

3.6 ND 3.6 10.5 65.9 119 619 202 1020 
Excavation Floor 
South 
Excavation East 5.2 15.0 20.2 7.4 50.7 16.7 78.6 37.0 190 
Wall 
South 
Excavatioa West 0.5 0.4 0.9 3.3 9.1 19.6 84.7 28.4 145 
WaD 
South NO ND ND NO 4.4 7.7 24.5 5.3 41.9 
Excavatioa Floor 
Soatb 
Excavation NO ND NO NO 1.9 7.9 24.8 8.7 433 
South Wall 

GRO: Gasoline R.ge Orgaaics; DRO: Diesellblage Or&aaics; 
ND: Not Detected in u•ple; ppm: parts per •illioa; ppb: parts per billion 

Approximately six thousand eight hundred and eighty two cubic yards of soil were removed for 
treatment to the land farm. Lodestar and XTO met with the USEPA and the NNEPA on 
November 27, 2006 at the job site and received pennission to baclcfi.Jl the excavation based on 
the above results. 

Six groundwater monitoring wells were previously installed on the site to investigate 
groundwater quality. lbree of the wells, MW-1, MW-2, and MW-6 were removed during 
excavation activities. 

Laboratory reports and Bill-of-Lading copies are attached. Please contact Lisa Winn of XTO at 
(505) 324-1090 with any questions that may arise. 

Sincerely, 
Lodestar Sen-ices, Inc. 

Martin Nee 

Cc: Jim Walker, USEPA 
Lisa Winn, XTO Energy 
Kim Champlin, XTO Energy 
Ashley Ager, Lodestar Services 

+ Westar Setvices, Incorporated PO Box 3861 Farmington, NM 87499 (505) 334-2791 
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COMPASS AND LASER RANGE FINDER). ALL OTHER 
STRUCTURES DISPLAYED ON THE SITE MAP ARE SOLELY 
FOR REFERENCE AND MAY NOT BE TO SCALE. 
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OH RANDEL #7 

60FT. 

+ Lodestar Services, Inc 
PO Box 3861 
Farmington, NM 87499 

NW/4 NW/4 SEC. 15, T26N, R11W 

SAN JUAN COUNTY, NEW MEXICO 

PROJECT: XTO Excavation 

DRAWN BY: MJN 

REVISED: 01129/07 

Composite Sample Location Map 
1/29/2007 



- ESC 
YOUR LAa OF CHOICE 

James McDaniel 
XTO Ene rgy - San Juan Division 
382 Road 3100 
Aztec, NM 87410 

Report Summary 

Monday November 22 , 2010 

Report Number: L489776 

Samples Received : 11/18/10 

Client Project : XT01 002 

Description: Rande l 

12065 Lebanon Rd. 
Nt . Juliet , TN 37122 
(615) 75S-58 58 
1- S00-767- 5859 
~ax (615 ) 758-5859 

Tax 1 . 0 . 62-0614289 

Es t . 1970 

The anal ytical r esults i n thi s report are based upon infonnation supplied 
by you , the client , a nd are for your exclusive use . I f ¥OU have any 
questi ons regarding t his data package, please do not hes1.tat e to call . 

Eot i'e Repo <t Reviewed By ' ~ /!., ~ 
·oaphne Richa rds , ESC Representative 

Laboratmy Certification Numbers 

A2LA - 1461 - 01 , AI HA - 1 00789 , AL - 40660, CA- I-2327 , CT - PH- 0197 , FL- E87487 
GA - 923 , I N - C- TN- 0 1 , KY - 90010 , KYUST - 001 6 , NC - ENV375/DW21704, NO - R-140 
NJ - TN002 , NJ NELAP - TN00 2 , SC - 84004 , TN - 2006 , VA - 00109 , WV - 233 
AZ - 0612, MN- 047 - 999 - 395 , NY - 11 742 , WI - 998093910 , NV - TN00 0032008A, 
TX - T104704245, OK-9915 

Accredi tatio n is only a ppl icable to the test me thods specif ied on each scope of accredi tation he ld 
by ESC Lab Sciences . 
No t e : The use o r the p r<>parato ry EPA Method 3511 is not appr oved o r e ndo r s<>d by t he CA ELAP. 

This re90rt may not be repr oduced, excopt in full , without written approval from ESC Lab Sciences . 
Where applicable , sampling conducted by ESC is pEtr formed per gui dance provided 
i n l aborator y s t andard operating proc&dures : 060302, 060303 , and 060304 . 

!?age 1 of 7 



YOUR L AB OF CHOICIL 

REPORT Of ANALYSIS 
James McDanie l 
XTO Energy - San Juan Division 
382 Road 3100 
Aztec, NM 87410 

Date Received 
Description 

Sample ID 

Collected By 
Collection Dat e 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Total Xylene 

~ovember 18, 2010 
Randel 

OH RANDEL MW- 9 

Julie Linn 
ll/ 17/ 10 11 : 48 

Surr ogate Recovery(%) 
a,a , a -Trifluorotoluene(PID) 

BDL - Bel ow Detection Limit 

Result 

0 . 0024 
BDL 
BDL 
BDL 

104 . 

Det . Limit - Practical Quantitation Limit(PQL) 
Note : 

Det . Limit 

0 . 00050 
0 .0050 

0 . 00050 
0 . 0015 

Units 

mg/1 
mg/1 
mg/1 
mg/l 

% Rec . 

The r eport ed analytical results relate only to t he sample submitted . 

12065 Lebanon Rd. 
~~~. Juliet , Ttl 37122 
(615) 758- 5858 
1-800- 767- 5859 
Fax (6151 758- 5859 

Tax r.o. 62- 0814289 

Est . 1970 

November 22 , 2010 

ESC Sample t L489776-01 

Site ID 

Project I : XT01002 

Method Date Di.l . 

80218 11/19/10 1 
80218 11/ 19 /10 1 
80218 11/19/10 1 
80218 11/19/10 1 

80218 11/19/10 1 

This report sha l l not be reproduced, except in full , without t he written approval from ESC . 

Repor t ed : 11/21/10 19 : 31 Revised : 11/22/10 10 : 5 4 

Page 2 of 7 



I..•A•B S·C• I •E•N ·C · E•S 

YOUR LAB OF CHOICE 

RE PORT OF ANALYSIS 
J ames McDaniel 
XTO Energy - San Juan Division 
382 Road 3100 
Aztec, NM 87410 

Date Received 
Description 

Sample ID 

Collected By 
Collection Date 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Total Xylene 

November 18 , 2010 
Ra:.del 

OH RANDEL MW- 7 

Julie Linn 
11/17/10 12 : 42 

Surrogate Recovery(%) 
a ,a, a - Trifluorotoluene(PID} 

BOL - Below Detection Limit 

Result 

5 . 2 
5 . 5 

0 . 076 
3 . 4 

106 . 

De t . Limit - Practical Quantitation Limit( PQL) 
Note : 

Det . Limit 

0 . 025 
0 . 25 

0 .025 
0 . 075 

Units 

mg/1 
mg/1 
mg/ 1 
mg/1 

% Rec . 

The reported a nalytical resul ts r el ate only to t he sample submitted . 

12065 Lebanon Rd . 
Mt . Juliet , TN 3712 2 
(615) 758- 5858 
1- 800-767-5859 
Fax (615) 758- 5859 

Tax I . D. 62-081428~ 

Est . 1970 

November 22 , 2010 

ESC Sample I L489776- 02 

Site 10 

Project f : XT01002 

Met hod Date Oil . 

80218 11/20/10 50 
80218 11/20/10 50 
80218 11/20/10 50 
80218 11/20/10 50 

80218 11/20/1 0 50 

This r eport sha l l not be reproduced, excep t in full , without t he written approval from ESC . 

Reported : 11 /21 / 10 19 : 31 Revised: 11/ 22/10 10 : 54 
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-ESC 
YOUR LAB OF' CHOICE 

REE'ORT OF ANALYSIS 
James McDa niel 
XTO Energy - San Juan Division 
382 Road 3100 
Aztec, NM 87410 

Date Received 
Descripti on 

Sample ID 

Col lected By 
Collection Date 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Total Xylene 

November 18, 2010 
Randel 

TRIP BLANK 

Julie Linn 
11/17/ 10 15 : 00 

Surrogate Recovery(%) 
a,a , a-Trifluoro toluene(PID) 

8DL - Below Detection Limit 

Result 

SOL 
BDl. 
BDL 
SOL 

104 . 

Det . Limit - Practical Quanti tation Limit(PQL) 
Note: 

Det . Limit 

0 .00050 
0 . 0050 

0 .00050 
0 .0015 

Uni.ts 

mg/1 
rng/1 
rng/ l 
rng/1 

% Rec. 

The reported a na lytical results relate only to the sample submitted. 

12065 :ebanon Rd . 
H~ . Juliet , TN 37122 
(615) 158- 58 58 
1-800- 767- 5859 
Fax (615) 758- 5859 

Tax I.D. 52- 0814289 

E:s~ . 1970 

November 22 , 2010 

ESC Sample 

Site rD 

Project t : 

Method 

80218 
80218 
8021B 
8021S 

80218 

• 1.489776- 03 

XT0 1002 

Date 

11/ 18/10 
11/18/10 
11/18/10 
11/18/10 

11/18/10 

Dil. 

1 
1 
1 
1 

This report s hall no t be reproduced, e xcept in full , wi thout the written dpproval from ESC . 

Reported : 11/21/10 19 : 31 Revised : 11/22/10 10 : 54 
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TSR Signing Reports : 
R5 - Desired TAT 

288 

Summary of Remarks For Samples Printed 
11/22/10 at 10 : 54 : 56 

report J ' s if above limits- B 0 . 01, T 0 . 75, E o. 75, X 0 . 62 mg/1 

S.;.mplo : L48977 6- 0l Account : XTORNM Received : 11/18/10 09 : 00 Due Date : 11/26/10 

Sample : L48977 6-02 Accoun t : XTOR.>;jM Received : 11/ 18/10 09 : 00 Due Date : 11/26/10 

Sample : L48977 6- 03 Account : XTORNM Received : 11/ 18/10 09 : 00 Due Date : 11/26/10 

00 : 00 RPT Date : 11/21/ 10 19 : 31 

00 : 00 RPT Date : 11/21/ 10 19 : 31 

00 : 00 RPT Date : 11/21/10 19 : 31 
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YOUR LAB OF CHOICE 

XTO Ene rgy - San J uan Division 
James ~lcDaniel 
382 Road 3100 

Aztec , NM 87410 

A.!>al yte 

Benzene 
Ethylbenzene 
Toluene 
Tot al Xyl ene 
a , a , a -Tri£1uorotol ueoe ( P1Dl 

Benzene 
Ethy1benzone 
Toluene 
Tot al Xylene 
a , a , a- Tri fluorotoluene (PIDJ 

Analyt.e 

Benzene 
Ethy1benzene 
Toluene 
Total Xyl e ne 
a , a , a - Tri f luorotol uene (PIDl 

Benzene 
Ethy1be nzene 
Tolue ne 
Total Xyl ene 
a , a , a - Tri fl uoroto luene (!'IDJ 

Result 

< • 0005 
< . 0005 
< . 005 
< . 0015 

< . 0005 
< . 0005 
< . oos 
< . 0015 

Units 

:oq/1 
mq/1 
mg/1 
:og/1 

mg/1 
mg/ 1 
m<)/1 
mg/1 

Quality Assurance Report 
Level II 

L489776 

Laborat ory Blank 
Units % Rec 

m<J/l 
mg /1 
mg/1 
m<J/1 
\ Rec . 

mg:/1 
mg:/1 
mg / 1 
mg:/1 
% Rec . 

104 . 0 

105 . 2 

Laborat ory Control S~~1e 
Known Val Result 

. 05 0 . 0500 

. 05 0 . 0538 

. OS 0 . 0519 

. 15 0 . 163 

. OS 0 . 0536 

.os 0 . 0542 

. 05 0 . 0537 
• 15 0 . 159 

Limit 

55-122 

55- 122 

\ Rec 

100 . 
108 . 
104. 
109. 
104 . s 

107 . 
108 . 
107 . 
106 . 
104 . 2 

Laborator y Control Sample Dupl i cate 
1\nalyte 

Benzene 
Ethylbenzene 
Toluene 
Total Xylene 
a , a , a - Tr ifluorot olue ne (PIDJ 

Benze ne 
Et hylbenzene 
Toluene 
Tot a l Xylene 
a , a , a - Trifluorotol uene(PI O) 

Analyte 

Benzene 
Ethylbenzene 
Toluene 
Tot a l Xylene 
a , a , a- Trifluorot oluene(PIDl 

Benzene 
Ethylbenzcne 
Toluene 
Total Xylene 

Units 

l!:tJ/1 
mq/1 
mg/1 
mg/1 

mq/ 1 
mgll 
mg/1 
mg/ 1 

Uni ts 

mg/1 
l:lq/ 1 
l:lq/1 
mq/1 

tr.g/ 1 
mg/1 
mg/1 
m<)/1 

• Per f ormance of 
For addi t i onal 

t his ~nalyte is outsi de 
information, pl ease see 

Result Ref \Rec 

0 . 0 494 0 . 0500 99 . 0 
0 . 0523 0.0538 105. 
0 . 0508 0 . 0519 102 . 
0 . 159 0 . 163 106 . 

102 . 7 

0 . 0544 0 . 0536 109 . 
0 . 0542 0 . 0542 108 . 
0 . 0538 0 . 0537 108 . 
0 . 163 0 . 159 109 . 

102 . 9 

Matrix Spike 
MS Res Ref Re:o TV 

0 . 0495 0 . 05 
0 . 0530 0 . 05 
0 . 05H 0 . 05 
0 .160 0 . 000490 .15 

0 . 0560 0 . 00140 . 05 
0 . 0567 0 . 05 
0. 0557 0 . 05 
0 . 171 0 . 15 

of est abl i shed criteri a . 
At tac hme nt A ' List of 1\nalyt e s 

Page 5 of 7 

% Rec 

99.1 
106 . 
103. 
106 . 
104 . 1 

109 . 
113 . 
1 1 1.. 
114 . 

Limit 

79- 114 
80- 116 
79- ll2 
8~-118 
55- 122 

79- 114 
80- 116 
79-1 12 
84- 118 
55-122 

L.imit 

35- 147 
39-141 
35- 148 
33- 151 
55- 122 

35- U7 
39-1H 
35-148 
33-151 

with QC Qualifier>; .' 

12065 :.ebanon Rd . 
Mt . Juliet. ~ 37122 
(615) 758- 5858 
1-800- 767- 5859 
Fax (615) 758- 5859 

Tax I .D. 5Z- OSl4ZS9 

Est . 1970 

RPD 

1. 18 
2 . 80 
2 . 16 
2 .44 

1. 51 

Novembe r 22, 2010 

Batch :late Analyzed 

iiG509320 11/18/10 22 : 08 
WG509320 11/18/10 22 : 08 
WG509320 11/18/ 10 22 : 08 
WGS09320 11/18/10 22 : 08 
NG509320 11/18/10 22 : 08 

~IG509456 11/ 19/10 21 : 08 
WG5094S6 11 / 19/10 21 : 08 
WG509456 11/19/10 21 : 08 
WG509456 11/19/10 21 : 08 
WG509456 11/19/10 21 : 08 

Limit Batch 

79- 1H WG509320 
80-116 WG509320 
79- 112 WG509320 
94- 118 WG509320 
55- 122 WG509320 

79-114 WG509456 
80-116 WG509456 
79-112 WG509456 
84-118 WG509456 
55- 122 liG509456 

Limit Batch 

20 'ilG509320 
20 WG509320 
20 WG509320 
20 i\G509320 

liG509320 

20 WG509456 
0 . 0600 20 WG509456 
0 . 150 20 WG509456 
2 .44 20 WG509456 

WG509456 

Ref Samp Batch 

L489i55- 0l WG509320 
L489755- 01 WG509320 
L489755- 01 WG509320 
L48S755-0l WG509320 

WG509320 

L489807- 0l WGS09456 
L489807- 01 WG5094$6 
1 489807- 01 WG509456 
1 489807- 01 WG509456 



YOUR LAa OF CHOICE 

XTO £ne rgy - San Juan Di vision 
James McDaniel 
382 Road 3100 Quality Assurance Repor t 

Aztec , NM 874 10 

Analvte 

a a a -Trif l uorot oluene(PIDJ 

Analyte 

Benzene 
E:thy.lbenzene 
Toluene 
Total Xylene 
a , a , a -Trifluorotoluene(PIDJ 

Benzene 
Ethylbenzene 
Toluene 
Tot al Xylene 
a,a , a -Trif l uor otol uene(PI DJ 

Unit s 

Units 

mg/ 1 
mg/1 
mg/ 1 
mg/1 

mg/1 
mg/1 
mg/1 
mg/1 

Level II 

L489776 

Mat rix Spi ke Dupl icate 
MSO Ref %Rec 

Mat rix Spi ke Duplicate 
MSD Ref %Rec 

0 . 0505 0 .() 495 101. 
0 . 0535 0.;()530 107 . 
0 . 0521 0. 0514 104 . 
0 . 161 0 . 160 107 . 

103 . 7 

0 . 0552 0 . ()560 108 . 
0 . 0547 0 . ()567 109 . 
0 . 0548 0.()557 110 . 
0 .164 0 .:171 109 . 

105 . 0 

Bat ch nu~r.ber /Run number I Sample number c ros s refer ence 

WG509320 : R1 481229 : L489776- 0l 03 
WG509456 : Rl482l49: L489776- 02 

• • Calculations are performed pr ior to round i ng of reported values 
• Performa nce of this Analyte is ou t side of established criteria . 

Limit 

104 . 5 

Limit 

35- 147 
39- 141 
35- 148 
33- 151 
55- 122 

35- 147 
39-141 
35-148 
33- 151 
55-122 

RPO 

55-122 

RPO 

1. 94 
0 . 830 
1.31 
0 . 550 

1.47 
3 . 55 
1. 61 
4 . 07 

For additional information, pl ease see Attachment A ' List of Ana l ytes with QC Qua l i f i ers .• 
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12065 Lebanon Rd . 
Mt . Juliet, TN 37122 
(615) 758- 5858 
1-800-767-5859 
f a x (615) 758-5859 

Tax r.o. 62-0814289 

Est . uno 

November 22, 2010 

Limi t Ref Same Batch 

Limit Ref Same Batch 

20 L489755- 01 ivG509320 
20 L489755-0l WG5 09320 
20 L489755-0l WG509320 
20 L489755- 01 ~1GS09320 

IYG509320 

20 L489807- 0l v1GS09456 
20 1.489807- 01 HG509456 
20 !.489807- 01 lvG509456 
20 L489S07- 0l WG509456 

WG5094S6 



S•C•I•E•N·C·E·S 

YOUR LAB OF CHOICE 

XTO Energy - San Juan Division 
James McDaniel 
382 Road 3100 

Az tec, NM 87410 

Quali t y ~ssurance Report 
Level II 

1.489776 

The data package i ncludes a sumw~ry of tho a na l ytic results of the qua l ity 
control samples requi red by the St-1- 846 or CW~ methods . The quality control 
samples i nclude a method blank, a laboratory cont rol sample, and the matrix 
spike/matrix spike duplicate analysis . If a t a rge t parameter is outside 
t he met hod limits, every sample t hat i s effected is flagged with the 
appropriate qualifier in ~ppendix B of the analytic r eport . 

Method Blank - an a liquot of reagent wa ter carried through the 
entire a nalytic process . The method bl ank results indicate if 
any po~sible contamination exposure during the s ample handling, 
digesti o n or extract i on process , and anal ysis . Concentrations of 
target analytes above the repor ting limit in the met~od blank are 
qua li f ied with the "B" qualifier. 

Laboratory Control Sample - i s a sample of known concentrat ion 
that is carried through the digestion/ext.raction and analysis 
process . The percent recovery, expressed as a percent age of the 
theoretical concentration, has statistical contr ol limits 
indicating that the analytic process is " in control " . If a 
target anal yte is outside the contro l limi t s for the l aborat ory 
control sample or any other control sampl e , the parameter is 
flagged with a "J4" qualifier for all effected samples. 

Mat rix Spi ke and Matrix Spike Duplicate - is two aliquots o f iin 
environmental sample t hat is spiked with known concentrations o f 
target a nalytes . The percent recovery of t he t arget ana l ytes 
also has stat istical control limits. I f a ny recoveries tha t are 
outside the met hod control li~its, the sampl e that was selected 
for matrix spike/matrix spike duplicat e a nalysis i s f l agged with 
ei t her a "J S" or a "J6". The relative percent difference (% RPD) 
between the matrix spike and the matri>< spike dupl i cate 
recoveries is a l l calculated. If the RPD is above the met hod 
limit, the effected samples are flagged wi t h a "J3" qualifier. 

Pa ge 7 of 7 

12065 Lebanon Rd . 
Mt . Juliet , TN 37122 
(615) 758- 5858 
1- 800- 767- 5859 
Fax (615) 758-5859 

Tax l .o. 62-081428~ 

Est . 1970 

November 22, 2010 
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Company Name/Address Alternate Billing Analysis/Container/Preservative Chain of Custody 
· . 0062 Page_ot_ 

XTO Energy, Inc. ,l. 'i 
·t\\ 

382 County Road 3100 ' -~- !I' Prepared by: 

Aztec, NM 87410 _ · lL 
... ENVIRONMENTAL 

~1 :., ,.. Science corp 

Report 
10

\ ) u.L. t LJl I} U(:: -~ ' "1 { 12065 Lebanon Road 

E-mailtoJ/,0n@)/fettV1 {.f;J(r\ _., Mt.JulietTN37122 

t~~~;G;~~~~G~-~ti;~;:=- ~~~~~~a;~;e;~=-==-=-=-=-=-=-~-=- =-=-;J-~-~--1h~~:~~~~:i~~~n~-~q~~~;~~=~:1:~;~~-i.~ ---~ t~ --~ ---- ·---~e~~~---------
PHONE: sos-333.3701 ClientProjectNo. XT01002 Lab Project# J ' :, -::j-1'\ _ Phone (800) 767-5859 

FAX J'{) FAX (615)758-5859 

Conec~do-;1';;--;.· [ ;.;, (""\/· Slte/Facllity iO# P.O.# '.~ · .f, >-. oj., _ , • • ~ ., • " ·• 

\u.v\.r 1 -4r 111 . ~ .. ._ CoCQde \ f _ (lab~use~o(lly)''ifr4 .• '-r -,"' 
Col~ted 'h(signature):. IIR h? I (l b MUST beN tifi d) Date Results Needed ""- '. ,. XTORNM•·< t - . : • · \..,,' •• ., h Lf. ~ I • II ' us a o e No I'-" ~ . . -, :J· ,, . ·r . , ~ . ~ 

,l.' 1...)..) \....-' __ Next Day. . . .1 00% I n ~;, . ! . . 7 ~fefn. platefPrelogin .. \.''t .· '\ttr\ ~ ~---~~ ~ \~ ·~ h "i y,,, , • ~ .!it. •• / " ~,r.,;;iff< .1!\l:'•' .•. 
~ __ Two Day ......... 50% Emaii?_No_x_ Yes ot l~ · 1· ; ::::~~ _17• · ..... ': _ • 'i ; '(._ .. .,.., ..... ~~1'¥'---

P on iceN J_A ) __ Three Day .. .. .... 25% FAX? __ No_ Yes , ~ . , Shipped Via: F~d Ei(- '~ . .· .. 

Sam~ Comp/Grab Matrix· Depth Date Time jcntrs Fe Remarks/contaminant Sample# (lab only) 

I()J-l rr?cuvie. M\AJ~ Grab a0 tJ!A. 111-1'7-J~ IIi./~ OL \f ·- L ~S'l77t.-al -~~J,· ~;;t .:lff:. 
nl~ {l.c.tvJ t MWr1 ~0l0 1~0 lr.J lA lll .-1'7-ln

1 QL/d- ~X f-:~~ t OL 
-rfiD ~/} .A J1 ~I~ t '7 IJ 51) d. y_ ~ '5 . _.,,,, 

r -- ·"rd • ._ ·~1 

~ - ~~ 
• ,y_ .. ~ ...... ·"';... .. _.,.·-,a. \':· ... _ 

"! ; ~~ ~,..~ .. ~ ~~~~i~ 7 . ~j,L, 
'l'i' 1 . ~-

!< ,. ; ·~ - ""if:~.~-.; . 
.. ~·"' . ..... .. ~~c·~:.· 

" <;\ • 1.!. •• 

· .. ~ ~~~ ~ ·~~ ; 
L-----------...L----'-----'-----L----I...---..L...-L-.-L.-.J........JL........L.-~·..;,:- ..L..._JL........L.- -~· ., " . ;';!'_~_ 

"Matrix: SS-SoiVSolid GW-Groundwater WW-Wastewater OW-Drinking Water OT- Other __ _ pH Temp _____ _ 

Remarks: Flow Other _____ _ 



Project Name: Groundwater location: OH Randel #7 Well No: MW-7 
Client: XTO Date: 11/17/2010 Time: 11:58 

Project Manager: Julie linn, RG Sampler's Name; J. Unn 

Measuring Point: TOC Depth to Water : 17.65 ft Depth to Product: NA ft 
Well Diameter: 2" Total Depth: 32.06 ft Product Thickness: NA ft 

Water Column Height: 14.41 ft 

Sampling Method: O submerstble Pump Ocentrifugal Pump 0Pertstaltic Pump 0~--------------------
0 Bottom Valve Bailer O Oouble Check Valve Bailer 

Criteria: 0 3 to 5 Casing Volumes of Water Removal 0Stabilization of Indicator Parameters 0 0ther --------------
Water Volume in Well 

Feet of water x Gal/ft I Gallons in well I 3 casing volumes I Volume to be removed 
14.41 x0.16 I 2.3056 I 6.9168 1 6.9168 gal 

Time pH EC Temp ORP D.O. Turbidity Vol Evac. 
Comments/Flow Rate 

(military) (su) (us) (•q (millivolts) (mg/l) (NTU) gal 

12:06 8.35 1409 14.6 0.25 Clear, slight odor 

12:15 8.10 1386 15.4 0.5 no chance 

12:19 8.29 1392 13.9 0.75 incr. odor, incr. turbidity 

12:21 7.92 1408 15.0 1 no chance 

12:23 7.66 1404 15.0 2 no chance 

12:26 7.99 1413 14.7 3 no chance 

12:28 8.21 1419 14.5 4 incre~sing grey color 

12:30 8.20 1434 14.2 5 no change 

12:33 8.57 1423 13.9 6 no chance 

12:34 8.6 1428 14 6.25 no change 

12:35 8.66 1432 14 6.5 no chance 

12:36 8.73 1439 13.9 6.75 drying up 

12:37 8.85 1453 13.8 7 drying up 

Final: 8.85 1453 13.8 7 

COMMENTS: Sampled in 2 non-preserved VOA's. ORC socks pulled on 11/10/ 10 and replaced in well when done sampling. 

Instrumentation: 0 pH Meter Ooo Monitor 0 Conductivity Meter 0 Temperature Meter Oot:ner -------------
Water Disposal: On Site BGT 

Sample ID: OH Randel MW-7 Sample Time: 12:42 

Analysis Requested: 0 BTEX 

00tt1er 
Ovoo 0 Aikafinity 0TOS O Cations 0 Anions 0Nitrate 0Nitrite 0Metafs 

Trip Blank: ___ .....;.Ye;;;s;._ __ _ Duplicate Sample: No --------------



Project Name: Groundwater Location: OH Randel #7 Well No: MW-9 

Client : XTO Date: 11/17/2010 Time: 11:07 

Project Manager: Julie linn, RG Sampler's Name: J. Linn 

Measuring Point: TOC Depth to Water: 30.49 ft Depth to Product: NA ft 

Well Diameter: 2" Total Depth: 37.28 ft Product Thickness: NA ft 

Water Column Height: 6.79 ft 

Sampling Method: O submersible Pump O centrlfugal Pump 0 Peristaltic Pump 
O~er ______________________ __ 

0 Bottom Valve Bailer 0 Double Check Valve Bailer 

Criteria: 0 3 to 5 casing Volumes of Water Removal 0 Stabilization of Indicator Parameters 0 ~ ------
Water Volume in Well 

Feet of water x Gal/ft I Gallons in w ell I 3 casing volumes I Volume to be removed 

6.79 x0.16 I 1.0864 I 3.2592 I 3.2592 gal 

Time pH EC Temp ORP D.O. Turbidity Vol Evac. 
Comments/Flow Rate 

(military) (su) (ms) (.C) (millivolts) (mg/L) (NTU) gal 

11:13 7.40 2.65 14.1 0.25 dear, no odor 

11:31 7.60 2.65 13.5 0.5 slightly turbid 

11:32 7.64 2.66 13.4 0.75 no change 

11:33 7.64 2.65 13.4 1 no ehilnge 

11:35 7,65 2.75 13.4 1.5 no change 

1l:37 7.64 2.76 13.4 2 no chanze 

11:39 7.65 2.83 13.4 2.5 Increasing turbidity 

11:40 7.66 2.86 13.4 2.75 lncreuin& turbidity 

11:41 7.66 2.89 13.3 3 no chance 

11:42 7.65 2.89 13.3 3.25 no change 

Final: 7.65 2.89 13.3 3.25 

COMMENTS: Sampled in 2 non-preserved VOA's. 

Instrument ation: 0 pH Meter 0 DO Monitor 0 Conductivity Meter 0Temperature Meter O~er ________ _ 

Water Disposal: On Site BGT 

Sample 10: OH Randel MW-9 

Analysis Requested: 0BTEX 

O~er 

Ovoo 

Trip Blank: _____ ......;.Ye.;;.s;._ __ _ 

Sample Time: 11:48 

0 AllcaUnlty O ms O cations 0 Anlons 0 Nitrate 0 Nitrite 0 Metals 

Duplicate Sample: _N.;..o;...... ______ _ 



" e COMPUANCE! ENGINEERING I REMEDIATION 

&1% 
January 28, 2011 

Mr. James McDaniel 
XTO Energy, Inc. 
382 Road 3100 
Aztec, New Mexico 87410 

RE: Hydrogen Peroxide Injection Work Plan 
XTO Energy, .Inc. 
OHRandel#7 
San Juan County, New Mexico 

Dear Mr. McDaniel: 

L T Environm&nta~ Inc. 

22<!,1 Main Avenue Swte 3 
Durango, Colorado 8 t 30 1 

T 970.385.1096/F 910 385 1873 

L T Environmental, Inc. (LTE) has prepared the following scope of work for XTO 
Energy, Inc. (XTO) to conduct hydrogen peroxide injection as a remedial alternative at 
the OH Randel #7 (Site) to address petroleum hydrocarbon impacts to groundwater at the 
Site. 

Site Description 

The Site is located on the west side of County Road 7150 approximately 4 miles from the 
intersection with U.S. Highway 550 south at latitude 36.49163 degrees e) north by 
-107.995739° west, World Geodetic System 1984 (WGS 84) in San Juan County, New 
Mexico (Figure 1 ). 

Groundwater at the Site contains concentrations of benzene, toluene, ethylbenzene and 
total xylenes (BTEX) in excess of the New Mexico Water Quality Control Commission 
(NMWQCC) standards. During installation of new production equipment in 2002, XTO 
identified impacted soils presumed to be remnants of an abandoned earthen separator pit. 
In response, XTO installed six groundwater monitoring wells to characterize hydrocarbon 
impacts at the Site (Figure 2). Phase-separated hydrocarbons were identified in 
monitoring wells MW -1, MW -2 and MW -6 and actively recovered from 2002 through 
2004. Additional remediation included excavation of approximately 9,000 cubic yards of 
impacted soils in 2006. MW-1, MW-2, and MW-6 were removed during excavation 
activities. Two additional monitoring wells (MW -7 and MW -8) were installed in 2007 
north and east of the former excavation to identify any remaining impacts. Subsequent 
groundwater sampling indicated that groundwater in MW-3, MW-4, and MW-5 
contained little to no concentrations of BTEX and sampling from these wells was 
discontinued. Concentrations ofBTEX in MW-7 remained above NMWQCC standards, 
and XTO installed MW-9 in 2009. Groundwater sampled from MW-9 initially contained 
elevated concentrations of BTEX, but concentrations dropped to beneath NMWQCC 
standards. During 2010, XTO added chemical oxygenate to MW-7 to enhance 



McDaniel, J. 
Page2 

biodegradation of hydrocarbons in the groundwater, but BTEX concentrations remain 
high. 

Table 1 provides sample results for the groundwater monitoring wells. Benzene 
concentrations in groundwater sampled from MW -7 have been highly variable, ranging 
from as high as 12,000 micrograms per liter (J.1g/l) on November 7, 2008 to 82 )lg/1 on 
August 12, 2010. Concentrations oftotal xylenes ranged from 17,000 J.lg/l on November 
7, 2008 to 200 J.lg/l on August 12, 2010. Toluene concentrations are also variable, and 
have been as high as 16,000 f.!g/l on November 7, 2008. Ethylbenzene concentrations 
have been below NMWQCC standards since July of2009. The anomalously low BTEX 
concentrations observed during the August 20 t 0 may be evidence that the addition of 
chemical oxygenate had some impact on BTEX concentrations in this well. 

Groundwater is encountered at depths from approximately 13 feet to 20 feet below 
ground surface (bgs) in all wells except MW -9, in which depth to groundwater occurs at 
approximately 20 feet to 35 feet bgs. This is likely due to the fact that MW-9 is not 
screened as deep as the other wells at the Site and is completed in tighter soils. Water 
level data from MW -9 is often not used to interpret groundwater flow across the Site. An 
irrigated field is located less than 50 feet west of the Site. Irrigation water is supplied 
from Navajo Reservoir, not groundwater, and may have some effect on groundwater flow 
direction, which varies from the southeast to northeast. The most recent potentiometric 
surface map is shown on Figure 2 and shows a northeasterly flow direction. 

Lithology at the Site consists of poorly sorted sand with minor to no fmes from ground 
surface to approximately 12 feet to 15 feet bgs. Silt content increases in soils from 15 feet 
20 feet bgs. From 20 feet to 37 feet bgs, a tight clay layer exists. The primary water 
bearing unit is a thin aquifer perched on top of the clay layer at approximately 20 feet 
bgs. 

Scope of Work 

Currently, the only remedial action at this Site is the use of chemical oxygenate in MW-7. 
L TE understands that XTO desires to pursue a more aggressive remedial option, 
consisting of slugs of concentrated liquid hydrogen peroxide injected via gravity feed into 
MW-7. Injection of hydrogen peroxide will directly oxidize organics (BTEX) and 
enhance the in situ aerobic degradation by increasing oxidation-reduction reactions in the 
subsurface, thereby creating strong oxidizing groundwater conditions. This allows for a 
greater mass transfer of available dissolved oxygen for ongoing bio-activity. 
Furthermore, the hydrogen peroxide can act as a surfactant at the groundwater interface 
where absorbed-phase contaminants are present. 

The proposed injection will take place over a period of 30 days and will be closely 
monitored for effectiveness. The large volumes of hydrogen peroxide required to 
optimally treat the high concentrations of BTEX present in groundwater at MW -7 may 
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not be feasible due to the low permeability of surrounding clays near the screened 
interval. Application volumes will need to be adjusted following initial injection of 
hydrogen peroxide. The following sequence is proposed as a test to determine if higher 
volumes of a more concentrated solution can be practically applied: 

1. Purge the groundwater from MW -7 until dry. 

2. Inject a diluted hydrogen peroxide solution into MW-7. The total well casing volume 
of MW -7 is 5.2 gallons. This volume will be used as a starting point for hydrogen 
peroxide volume application. Additional volumes will be added as feasible, with the 
goal being addition of as much solution as possible, but no more than 40 gallons at a 
time. Should the solution not infiltrate the surrounding soils immediately, LTE will 
add solution to the wells until the solution is within 6 inches of the top of the well 
casing and cease. 

3. For safety reasons, the concentration of the hydrogen peroxide will not exceed 8%, 
the level at which hydrogen peroxide is classified as a Class 1 Oxidizer by the U.S. 
Department of Transportation. An 8% solution will also minimize the temperature 
rise anticipated by the introduction of hydrogen peroxide as it reacts with 
contaminants in the groundwater. 

4. Schedule a 7-day interval to allow for treatment to occur. 

5. Measure depth to groundwater in MW-7. 

6. Purge three well casing volumes from MW -7. If three well casing volumes cannot be 
purged, then purge the wells until dry. Monitor field parameters including pH, 
electrical conductivity, and temperature during purging. Collect a groundwater 
sample for analysis of BTEX by EPA Method 8021 B to determine effectiveness of 
the treatment and alter hydrogen peroxide concentrations and volumes as necessary. 

7. Repeat steps 1 through 6 weekly for a total of 4 weekly events. 

8. After 4 weekly treatments, collect a weekly groundwater sample for analysis of 
BTEX by EPA Method 8021B for an additional 4 weeks to determine if rebound of 
BTEX concentrations occurs. 

9. Analyze results and make recommendations for additional treatment or monitoring. 

All samples will be shipped via overnight courier to ESC Lab Sciences in Mt. Juliet, 
Tennessee for analysis with a standard tum-around time. LTE will prepare a site-specific 
health and safety plan (HASP) for the hydrogen peroxide injection and groundwater 
sampling activities. A cost estimate for this work plan will be transmitted to XTO under 
separate cover. 
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Schedule 

LTE proposed implementation of this plan in March and April of 2011. Upon completion 
of the 8 weeks of activities, LTE will evaluate the data and submit a report to XTO. The 
report will include recommendations for any additional activities at the Site that may be 
necessary. 

LTE appreciates the opportunity to provide this work plan to XTO. Should you have any 
questions, please do not hesitate to call LTE at 970-385-1096. 

Sincerely, 

LT ENVIRONMENTAL, INC. 

Julie Linn, P.G. 
Senior Geologist 

CC: Ashley Ager, LTE 

Attachments (3) 

Figure 1 - Site Location Map 
Figure 2 - Site Map 
Table I -Groundwater Quality Summary Table 
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WelJID 

TABLEt 

GROUNDWATER RESULTS SUMMARY TABLE 
OHRANDEL#7 

XTO ENERGY, INC. 

Date Benzene (ug/L) Toluene (ug/L) 
Etbylbenzene 

(ug/L) 

NMWQCC Groundwater Standard 10 ug/L 750 ug/L 750 ug/L 

MW-1 4/22/2002 NS NS NS 
MW-1 4/24/2002 NS NS NS 
MW-1 8/27/2002 NS NS NS 
MW-1 10/08/2002 NS NS NS 
MW-1 5/23/2003 NS NS NS 
MW-1 5/28/2003 NS NS NS 
MW-1 6/6/2003 NS NS NS 
MW-1 6118/2003 NS NS NS 
MW-1 6/26/2003 NS NS NS 
MW-1 7/31/2003 NS NS NS 
MW-1 8/29/2003 NS NS NS 
MW-1 6/2l/2004 NS NS NS 
MW-1 9/20/2006 NS NS NS 
MW-1 12/5/2006 NS NS NS 

MW-2 4/22/2002 NS NS NS 
MW-2 4/24/2002 NS NS NS 
MW-2 8/27/2002 NS NS NS 
MW-2 10/08/2002 NS NS NS 
MW-2 5/23/2003 NS NS NS 
MW-2 5/28/2003 NS NS NS 
MW-2 6/6/2003 NS NS NS 
MW-2 6/ 18/2003 NS NS NS 
MW-2 6/26i2003 NS NS NS 
MW-2 7/31/2003 NS NS NS 
MW-2 8/29/2003 NS NS NS 
MW-2 6/2 112004 NS NS NS 
MW-2 9/20/2006 NS NS NS 
MW-2 12/5/2006 NS NS NS 

MW-3 4/22/2002 NS NS NS 
MW-3 4/24/2002 24 2.4 0.58 

MW-3 8/27/2002 9.4 ND ND 
MW-3 10/8/02 NA NA NA 
MW-3 3/3/03 5.5 ND ND 
MW-3 6/ 18/2003 6.1 0.97 ND 
MW-3 8/29/03 3.2 0.53 ND 
MW-3 9/20/2006 NS NS NS 
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Total Xylenes 
(ug/L) 

620 ug/L 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
200 

!50 

NA 
43 

43 

24 

NS 



WelllD 

TABLE 1 

GROUNDWATER RESULTS SUMMARY TABLE 

OHRANDEL#7 

XTO ENERGY. INC. 

Date Benzene (ug.IL) Toluene (ugfL) 
Etbylbenzene 

(ug!L) 

NMWQCC Groundwater Standard 10 ug/L 750 ug!L 750 ugfL 

MW-3 12/5/2006 <1 <1 <1 

MW-3 3/8/2007 NS NS NS 
MW-3 5/17/2007 <1 <1 <I 

MW-3 8/9/2007 <I <1 <I 

MW-3 5/12/2008 NS NS NS 
MW-3 ll/7!2008 NS NS NS 
MW-3 7/8/2009 NS NS NS 
MW-3 11/5/2009 NS NS NS 
MW-3 5/25/2010 NS NS NS 
MW-3 8112/2010 NS NS NS 
MW-3 ll/17/2010 NS NS NS 

MW-4 4/2212002 NS NS NS 
MW-4 4/24/2002 ND 0.59 ND 
MW-4 8/2712002 1.3 ND ND 

MW-4 10/8/02 NS NS NS 
MW-4 3/3/03 4.2 ND ND 

MW-4 6118/2003 6.2 ND ND 

MW-4 8/29/03 8.3 ND ND 

MW-4 9/20/2006 NS NS NS 
MW-4 12/5/2006 <I < I <1 

MW-4 3/8/2007 NS NS NS 
MW-4 5117/2007 <1 <I <I 

MW-4 8/9/2007 <I <I <I 

MW-4 5/l2/2008 NS NS NS 
MW-4 IIn/2008 NS NS NS 
MW-4 7/8/09 NS NS NS 
MW-4 1115/09 NS NS NS 
MW-4 5/25/10 NS NS NS 
MW-4 8/12/10 NS NS NS 
MW-4 11117/10 NS NS NS 

MW-5 4/22/2002 NS NS NS 
MW-5 4/24/2002 510 0.64 8.9 

MW-5 8/l0/2002 NA NA NA 
MW-5 6/ 18/2003 1.100 20 ND 

MW-5 6/21/2004 2,000 ND ND 
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Total Xyleoes 
(ugfL) 

620ug!L 

<3 

NS 
<2 

<2 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
2.1 

3.5 

NS 
5 

4.5 

4.3 

NS 
<3 

NS 
<2 

<2 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
240.0 

NA 
660.0 

260.0 
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TABLE l 

GROUNDWATER RESULTS SUMMARY TABLE 

OHRANDEL#7 
XTO ENERGY, INC. 

Date Benzene (ug/L) Toluene (ug/L) 
Ethylbeozene 

(ng/L) 

NMWQCC Ga·oundwate•· Standard 10 og!L 750 ug/L 750ug!L 

MW-5 6/28/2005 1,100 15 ND 
MW-5 9/20/2006 NS NS NS 
MW-5 12/5/2006 37 <I <1 

MW-5 3/8/2007 NS NS NS 
MW-5 5117/2007 <I <I <1 

MW-5 8/9/2007 NS NS NS 
MW-5 5112/2008 NS NS NS 
MW-5 11/7/2008 NS NS NS 
MW-5 7/8/2009 NS NS NS 
MW-5 1115/2009 NS NS NS 
MW-5 5/25/20l0 NS NS NS 
MW-5 8fl2/2010 NS NS NS 
MW-5 11117/2010 NS NS NS 

MW-6 4/22/2002 NS NS NS 
MW-6 4/24/2002 6,100 4,800 920 

MW-6 8/27/2002 NS NS NS 
MW-6 10/8/02 NS NS NS 
MW-6 5/23/2003 NS NS NS 
MW-6 5/28/2003 NS NS NS 
MW-6 6/6/2003 NS NS NS 
MW-6 6/18/2003 NS NS NS 
MW-6 6/26/2003 NS NS NS 
MW-6 7/31/2003 NS NS NS 
MW-6 8/29/2003 NS NS NS 
MW-6 6/2112004 NS NS NS 
MW-6 9/20/2006 NS NS NS 
M\V-6 12/5/2006 NS NS NS 

M\V-7 5117/07 8,500 17,000 980 

MW-7 8/9/07 9,800 11,000 770 

MW-7 ll/27/07 12,000 9,000 940 

MW-7 5/ 12/08 7,900 11,000 830 

MW-7 1117/08 12,000 16,000 1,100 

MW-7 7/8109 9,800 8,200 <100 

MW-7 1115/09 9,800 7,900 570 

MW-7 5/25/10 7,200 3,800 440 
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T otaJ Xylenes 
(ngiL) 

620 ug/L 

160.0 

NS 
4.1 

NS 
<2 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
6,600 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

16,000 

12,000 

13,000 

12,000 

17,000 

12,000 

13,000 

11,000 



TABLE 1 

GROUNDWATER RESULTS SUMMARY TABLE 
OH RAl"''DEL #7 

XTO ENERGY, INC. 

WelliD Date Benzene (ug/L) Toluene (ug/L) 

NMWQCC Groundwater Standard 10 ug!L 

MW-7 8/12/10 82 
MW-7 I I/ I7/ IO 5,200 

MW-8 5/I7/07 <1.0 

MW-8 8/9/07 <1.0 

MW-8 Il /27/07 21.0 
MW-8 5/12/08 1.4 

MW-8 li/7/08 1.2 

MW-8 7/8/09 <1.0 

MW-8 11 /5/09 l.l 

MW-8 5/25/10 NS 
MW-8 8/I2/ IO NS 
MW-8 ll/17!10 NS 

MW-9 7/8/09 91 

MW-9 Il/30/09 < I 

MW-9 5/25/lO <l.O 

MW-9 8/12/10 <0.5 

MW-9 1IIJ 7/10 2.4 

Notes: 

u!lf1 • micrograms per liter 

< . indicates result is less than the stated laboratory method detection limit 

NMWQCC - New Mexico Water Qu.-.Jity Control Commission 

750 ug/L 

58 

5,500 

1.9 

<l.O 

<l.O 

<1.0 

<1.0 

<1.0 

<1.0 

NS 
NS 
NS 

160 

<I 

<1.0 

<5.0 

<5.0 

Benzene. Toluene. Ethylbenzene. and Total Xylenes analyzed by EPA Method 8021 B. 

NS -Not Sampled 

BOLD Indicates the result exceeds the NMWQCC Standard 

MW-1. MW-2. and MW-6 were destroyed during excavation acti,ities in 2006. 

OHRandel#7 Page 4of4 

Ethylbenzeoe 
(ug/L) 

750 uf!IL 

9.2 

76.0 

<l.O 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

NS 
NS 
NS 

6.9 

<I 

<1.0 

<0.5 

<0.5 

Total Xyleoes 
(ug/L) 

620og/L 

200 

3,400 

3.7 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

NS 
NS 
NS 

lOO 
<2 

<2.0 

<1.5 

<1.5 


