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1 INTRODUCTION 

Arcadis U.S., Inc. (Arcadis) has prepared this Closure Report (Report) report for Chevron Environmental 

Management Company (CEMC), to document soil assessment, groundwater assessment, and 

geophysical mapping activities performed at the Vacuum Glorieta West Unit (VGWU) Satellite 1 (VGWU 

Sat 1), Satellite 2 (VGWU Sat 2) and the Tank Battery (VGWU Tank Battery) release areas, referred to 

collectively as VGWU Tank Battery Sites, located in Lea County, New Mexico (Site). The Site background 

is discussed further in Appendix A. These activities were conducted in response to releases that 

occurred between February 2012 and November 2013.  

2 INITIAL RELEASES AND ASSESSMENT ACTIVITES 

2.1 February 1, 2012 Release 

According to the New Mexico Oil Conservation Division (NMOCD) Release Notification and Corrective 

Action (Form C-141), the seal on the produced water tank charge pump leaked due to a bearing failure 

resulting in a release of approximately 13.5 barrels (bbls) of produced water on February 1, 2012. The 

release was contained within the limits of the tank battery. Chevron personnel stopped the release and 

conducted initial response activities, including recovery of approximately 11 bbls of produced water.  

Pursuant to NMOCD requirements (NMOCD 1993), form C-141 was submitted to the NMOCD detailing 

the location, volume of release, and initial and planned cleanup efforts taken was submitted for the Site 

by David Pagano (Chevron). The completed Form C-141 submitted to NMOCD on February 2, 2012 is 

included in Appendix B. A Remediation Permit (RP) order number was not provided and could not be 

located for this release. It is understood that this release falls under the RPs associated with the 

November 1, 2012 and November 9, 2013 RPs.  

2.2 November 1, 2012 Release (1RP-2861) 

According to the NMOCD Form C-141, a leak occurred from a 6-inch diameter injection line from VGWU 

Satellite 2 (VGWU Sat 2) resulted in a release of approximately 45.8 bbls of produced water on 

November 1, 2012. The cause of the leak was unknown at the time of the response. The release 

occurred in a pasture south of the Tank Battery. Chevron personnel stopped the release and conducted 

initial response activities, including recovery of approximately 30 bbls of produced water.  

Pursuant to NMOCD requirements (NMOCD 1993), a Form C-141 was submitted to the NMOCD detailing 

the location, volume of release, and initial and planned cleanup efforts taken was submitted for the Site 

by David Pagano (Chevron). The completed Form C-141 submitted to NMOCD on November 2, 2012 is 

included in Appendix B. 

2.3 November 5, 2012 Release 

According to the NMOCD Form C-141, a leak occurred from a 6-inch diameter injection line from VGWU 

Satellite 1 (VGWU Sat 1) resulted in a release of approximately 34.3 bbls of produced water and 1.3 bbls 
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of oil on November 5, 2012. The cause of the leak was unknown at the time of the response. Chevron 

personnel stopped the release and conducted initial response activities, including recovery of 

approximately 18.7 bbls of produced water and 1.3 bbls of oil.  

Pursuant to NMOCD requirements (NMOCD 1993), a Form C-141 was submitted to the NMOCD detailing 

the location, volume of release, and initial and planned cleanup efforts taken was submitted for the Site 

by David Pagano (Chevron). The completed Form C-141 submitted to the NMOCD on November 8, 2012 

is included in Appendix B. A RP order number was not provided and could not be located for this 

release. It is understood that this release falls under the RPs associated with the November 1, 2012 and 

November 9, 2013 RPs.  

2.4 November 9, 2013 Release (1RP-3293) 

According to the NMOCD Form C-141, the VGWU West Production Water (PW) Tank overflowed due to 

a water extraction well unexpectedly producing into the tank. This resulted in a release of approximately 

14.48 bbls of produced water and 2.88 bbls of oil on November 9, 2013. Chevron personnel stopped the 

overflow and conducted initial response activities, including recovery of approximately 16.7 bbls of fluid.  

Pursuant to NMOCD requirements (NMOCD 1993), a Form C-141 submitted to the NMOCD detailing the 

location, volume of release, and initial and planned cleanup efforts taken was submitted for the Site by 

David Pagano (Chevron). The completed Form C-141 submitted to the NMOCD on November 23, 2013 is 

included in Appendix B. Note that an assumed typo occurred on the Form C-141 which states that the 

form was submitted on October 23, 2013, one month prior to the actual release that occurred at the Site. 

2.5 Response Activities 

Response activities were conducted on January 22, 2013 and December 9, 2013. In January 2013, 

Chevron personnel excavated visually affected soil in the VGWU Sat 1 injection line and VGWU Sat 2 

trunk line areas which correspond to the November 5, 2012 and November 1, 2012 spill location, 

respectively. Excavation activities were conducted by Chevron personnel at the VGWU West PW Tank in 

December 2013 which corresponds to the November 9, 2013 spill location. Information regarding 

response activities concerning the February 2, 2012 release was not provided and could not be located. 

However, according to Form C-141 submitted to NMOCD on February 2, 2012 in the “Describe Area 

Affected and Cleanup Action Taken”, Chevron states that the next steps are for the visually contaminated 

caliche to be excavated up to 2 ft and sent off for disposal. During the January and December response 

activities, discrete confirmation soil samples were collected from the base of the excavated areas (Figure 

1). Soil samples were submitted to Cardinal Laboratories in Hobbs, NM for the analysis of the following: 

 Benzene, toluene, ethylbenzene, and total xylenes (BTEX) by United States Environmental Protection 

Agency (USEPA) Method 8021B, 

 Total petroleum hydrocarbons as gasoline range organics (TPH-GRO) and total petroleum 

hydrocarbons as diesel range organics (TPH-DRO) by USEPA Method 8015M, 

 Chloride by USEPA Method SM4500Cl-B. 

Based on the information in the NMOCD Form C-141, the depth of the excavated areas and sample 

collection depth are assumed to be 2 ft bgs. Information regarding the disposal of the excavated soil was 
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not available to Arcadis. After collecting the soil samples, the excavated area was reportedly backfilled 

with imported soil. Analytical results are summarized in Table 1 and displayed in Figure 1. The laboratory 

analytical report with chain of custody documentation is provided in Appendix C. 

A summary of the analytical results for the four soil samples collected from the VGWU Sat 1 spill location 

are as follows: 

 BTEX compounds were not detected above laboratory reporting limits,  

 TPH-GRO was not detected above laboratory reporting limits, 

 TPH-DRO was detected in one soil sample (VGWUSAT1ILSAMPLE#2) at a concentration of 140 

milligrams per kilogram (mg/kg), 

 Chloride was detected in each sample collected with concentrations ranging from 1,410 mg/kg 

(VGWUSAT1ILSAMPLE#1) to 4,880 mg/kg (VGWUSAT1ILSAMPLE#3). 

A summary of the analytical results for the three soil samples collected from the VGWU Sat 2 spill 

location is as follows: 

 BTEX compounds were not detected above laboratory reporting limits,  

 TPH-GRO was not detected above laboratory reporting limits, 

 TPH-DRO was detected in each soil sample collected with concentrations ranging from 131 mg/kg 

(VGWUSAT2TL SAMPLE #1) to 1,020 mg/kg (VGWUSAT2TL SAMPLE #3), 

 Chloride was detected in each sample collected with concentrations ranging from 6,530 mg/kg 

(VGWUSAT2TL SAMPLE #3) to 20,400 mg/kg (VGWUSAT2TL SAMPLE #2). 

A summary of the analytical results for the three soil samples collected from the VGWU West PW Tank 

spill location is as follows: 

 Benzene was detected in each soil sample collected with concentrations ranging from 0.568 mg/kg 

(VGWUBTY SS #1) to 48.8 mg/kg (VGWUBTY SS #3), 

 Toluene was detected in each soil sample collected with concentrations ranging from 9.66 mg/kg 

(VGWUBTY SS #1) to 365 mg/kg (VGWUBTY SS #3), 

 Ethylbenzene was detected in each soil sample collected with concentrations ranging from 8.76 

mg/kg (VGWUBTY SS #1) to 300 mg/kg (VGWUBTY SS #3), 

 Total BTEX was detected in each soil sample collected with concentrations ranging from 30.6 mg/kg 

(VGWUBTY SS #1) to 1,100 mg/kg (VGWUBTY SS #3), 

 TPH-GRO was detected in each soil sample collected with concentrations ranging from 3,450 mg/kg 

(VGWUBTY SS #2) to 9,900 mg/kg (VGWUBTY SS #3), 

 TPH-DRO was detected in each soil sample collected with concentrations ranging from 10,900 mg/kg 

(VGWUBTY SS #2) to 31,500 mg/kg (VGWUBTY SS #3), 

Chloride was detected in each sample collected with concentrations ranging from 2,040 mg/kg 

(VGWUBTY SS #1) to 9,600 mg/kg (VGWUBTY SS #2). 
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3 2017 SOIL ASSESSMENT 

3.1 Assessment Activities  

Additional soil assessment activities were conducted on August 16, 2017. Twenty-three surface soil 

samples were collected within the VGWU Tank Battery Sites shown on Figure 2, as follows:  

 Eight samples were collected to assess the November 5, 2012 spill location, referred to as VGWU 

Sat 1 (VGWUSAT1INJ-01 through VGWUSAT1INJ-08), 

 Seven samples were collected to assess the November 1, 2012 spill location, referred to as VGWU 

Sat 2 (VGWUSAT2TRUNK-01 through VGWUSAT2TRUNK-07), 

 Eight samples were collected to assess the February 1, 2012 spill location, referred to as VGWU 

Tank Battery (VGWUBAT-01 through VGWUBAT-08). 

Soil sample depths ranged from 0.55-ft to 2 ft bgs. Sample locations are shown on Figure 2 and sample 

methodology is described further in Appendix D. Soil samples were placed in laboratory-supplied 

containers and submitted under appropriate chain of custody protocols to Xenco Laboratories (Xenco) in 

Midland, TX for analysis of chloride by USEPA Method 300/300.1. Laboratory analytical results with chain 

of custody documentation are provided in Appendix C.

3.2 Assessment Results  

Analytical results for the 23 surface soil samples collected in August 2017 are summarized in Table 1. 

These results are compared to the NMOCD closure criteria (CC) outlined in Title 19, Chapter 15, Part 29 

(19.15.29) of the New Mexico Administrative Code (NMAC) concerning natural resources and wildlife, oil 

and gas, and releases which became effective on August 14, 2018. Since depth to groundwater at the 

Site has been confirmed greater than 100 ft bgs (Table 2), the closure criteria for chloride concentrations 

in the soil is 20,000 mg/kg. 

Chloride was detected in each of the 23 surface soil samples collected at the Tank Battery Sites. 

Concentrations ranged from:  

 102 mg/kg (VGWUSAT1INJ-01) to 4,510 mg/kg (VGWUSAT1INJ-05) in the VGWU Sat 1 area,  

 263 mg/kg (VGWUSAT2TRUNK-06) to 2,910 mg/kg (VGWUSAT2TRUNK-04) in the VGWU Sat 2 

area, and  

 62 mg/kg (VGWUBAT-01) to 8,100 mg/kg (VGWUBAT-05) in the VGWU Tank Battery area.  

Chloride concentrations were below the 2018 NMAC CC of 20,000 mg/kg in each surface soil sample 

collected in August 2017.  
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4 2017 GEOPHYSICAL SURVEY 

On June 28, 2017, Arcadis performed an electromagnetic conductivity survey over accessible areas of 

the Site covering approximately 5 acres (Figures 3 through 6). The objective of the survey was to 

determine background electrical conductivity (EC) response and identify EC anomalies within the 

surveyed area to assess the lateral extent of possible produced water-related soil and impacts.  

The particularly high electrical conductivity of oil field production water makes the detection of produced 

water-related soil impacts by geophysical methods sensitive to the electrical conductivity of soil and 

groundwater a reliable approach. There are several methods that can be used for quantifying the EC of 

soil and groundwater, but a class of instruments which utilize the concept of electromagnetic induction to 

measure EC are very effective in many situations. Electromagnetic (EM) instruments that operate in what 

is known as the frequency domain are well suited for shallow investigations. EM conductivity instruments 

consist of co-planar transmitter and receiver coils, and a power source that can be handled by one or two 

persons. During the operation of the instrument, the transmitter coil is energized by an alternating current 

and radiates an electromagnetic field into the earth. This transmitted primary field induces electrical 

currents in the earth below the instrument. The magnitude of the induced current is proportional to the EC 

of the earth materials beneath the instrument. The induced current flow generates a secondary 

electromagnetic field, phase-lagged behind the primary field, that is detected by the receiver coil on the 

instrument. The receiver coil also detects the primary field and uses the ratio of the secondary to primary 

field to calculate the EC of the earth. This reading represents a bulk EC measurement, known as the 

apparent EC, within a volume of ground directly beneath the instrument down to its effective depth of 

penetration. The penetration depth is determined by the transmitter frequency, coil separation, height of 

instrument off the ground surface, and orientation of the coils. 

For this Site, Arcadis performed shallow-imaging EM surveys with two hand-held instruments: 1) a Model 

EM31-MK2 EM conductivity meter manufactured by Geonics Limited, and 2) a GEM-2 broadband 

electromagnetic sensor manufactured by Geophex Ltd. The EM31-MK2 is designed to map the apparent 

EC in the upper 18 ft of the subsurface. The EM-31MK2 operating frequency is 9.8 kilohertz (kHz) and the 

co-planar coils are separated by 12 ft. For the survey, the EM-31MK2 was operated in the vertical 

magnetic dipole mode (VMD) with approximate 9 ft to 18-ft effective sensing depth.  

The GEM-2 is a digital, multi-frequency sensor capable of transmitting and receiving a digitally 

synthesized arbitrary waveform containing multiple frequencies. The approximate depth of exploration for 

a given earth medium is determined by the operating frequency of the sensor. By utilizing multiple 

frequencies to measure the earth response from several depths, a concept of the approximate three-

dimensional distribution of subsurface materials can be created. The quad-phase and in-phase 

instrument response values are stored in a handheld computer for subsequent processing. Data were 

collected in vertical dipole mode using five discrete frequencies (63 kHz, 18.3 kHz, 5.3 kHz, 1.5 kHz, and 

0.45 kHz). The higher instrument frequencies are sensitive to shallow variations in the subsurface, while 

the lower instrument frequencies are more sensitive to deeper variations in the subsurface. 

Data from both instruments were collected along lines spaced approximately 10 ft apart with nearly 

continuous data coverage along these lines. Positioning information was provided by a Hemisphere A100 

global positioning system (GPS) receiver with dynamic, real time correction (submeter accuracy). GPS 

and instrument response data were simultaneously recorded in a handheld field computer. All GPS and 



2019 SITE CLOSURE REPORT 

arcadis.com 
6

geophysical data collected during the survey were merged into a single data file for subsequent data 

processing. 

Once the two EM data sets were collected, they were transferred to a laptop computer while on Site. The 

data sets were preprocessed (Trackmaker31 program from Geonics Limited (EM-31) and WinGEM from 

Geophex Ltd. (GEM-2)) and imported into Surfer Version 15 to create relative conductivity maps. A raw 

plot of the GPS positions was created to verify the sufficiency of data coverage, which was verified 

affirmatively. Preliminary contour plots of the raw apparent conductivity data were also created while on 

Site to verify that the data were within acceptable bounds and that project objectives were being met.  

To further assess EC variations in the subsurface, a GEM-2 2D profile A-A' was inverse-modeled using 

the software IX1Dv3 by Interpex to produce an electrical resistivity cross-section of the subsurface 

depicted in Figure 6. Modeled GEM-2 2D data at depths near the limit of the penetration of the GEM-2 

instrument are less constrained with results typically displaying distortions near the base of the model. 

4.1 Interpretation of Geophysical Results 

Figures 3 through 5 present color-filled contour maps for the 63kHz GEM2 data (4-ft to 8-ft sensing 

depth), the 18.3kHz GEM2 data (6-ft to 10-ft sensing depth), and the EM-31MK2 data (9 to 18-ft sensing 

depth), respectively. Figure 6 presents GEM-2 2D modelling results along the A-A' profile. Interpreted 

locations of metallic pipelines (based on field observations, aerial photographs, and the EM results) are 

denoted in the figures. The locations of 2017 shallow soil samples are depicted in Figures 3 through 6. 

Chloride results in mg/kg from the 2017 soil samples are displayed in the lower panel of Figure 6.   

The color scale used in Figures 3 through 6 is designed to visually portray the deviation from the 

background EC conditions, which are in the gray to blue green range. In contrast, anomalous areas of 

high EC are shown in upper portion of the color scale, from green to yellow to red, progressively 

indicating higher EC, which is generally assumed to reflect proportionately higher TDS pore fluids 

(produced water influence) or conductive metallic features (Site structure or subsurface utilities). Anomaly 

intensity and physical dimensions typically reveal whether the anomalies are due to pore fluid chemistry 

or metallic objects. Note that the data output for the GEM-2 model profile presented in Figure 6 is in units 

of electrical resistivity (ohm-meters) which is the inverse quantity of electrical conductivity measured in 

millisiemens per meter (mS/m). A corresponding color scale is used in Figure 6 to depict areas of low 

electrical resistivity in the A-A' profile with warm colors (yellow to red) that correlate to areas of high EC in 

the contour maps.  

In the plan-view EC maps (Figures 3 through 5), several zones of anomalously high EC values are 

present throughout the tank battery Site. In particular, the 18.3 kHz GEM-2 EC (6 ft to 10-ft sensing 

depth) map presented in Figure 4 displays anomalously high EC >200 mS/m (red colors) in four primary 

areas: 

 East of the Satellite 2 trunk line spill area, near soil sample locations VGWUSAT2TRUNK-04, 

VGWUSAT2TRUNK-05, and VGWUSAT2TRUNK-06 

 East of the VGWU West Production Water (PW) Tank, near soil sample location VGWUBAT-05 

 Northwest of the Satellite 1 trunk line spill area, near soil sample location VGWUSATINJ-01 
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 Southwest of the Satellite 1 trunk line spill area, near of soil sample locations VGWUSATINJ-05 and 

VGWUSATINJ-06. 

It should be noted that the locations of the significantly high EC values generally are in close proximity to 

metallic Site features such as above ground storage tanks, associated conveyance piping, perimeter 

fencing, and utilities. These metallic utilities may interfere with EC data quality and/or exaggerate the 

magnitude and spatial extent of anomalously high EC zones. An example of data interference attributed 

to metallic Site features is labeled in the Figure 6 A-A' profile, from approximately 230 ft to 265 ft from the 

beginning of the profile where a resistivity data artifact is produced. Furthermore, anomalously high EC 

features that display a linear pattern may suggest the dispersion of produced water impacts along 

underground utilities/pipelines.  

The GEM-2 A-A' profile shown in Figure 6 displays the modelled EC response through the Satellite 1 

trunk line spill area. In general, the A-A' profile shown in Figure 6 displays a similar lateral extent of high 

EC response as the Figures 3 through 6, with high conductivity responses displayed in the subsurface 

beneath soil samples VGWUSAT1INJ-05, VGWUSAT1ING-01, VGWUSAT1INJ-02, and VGWUSAT1INJ-

04. The high EC response in these areas extends to the base of the model (approximately 18 ft bgs), 

suggesting that produced water impacts may extend into deeper soils. 

5 2018 GROUNDWATER ASSESSMENT 

5.1 Monitoring Well Installation and Groundwater Sampling 

Arcadis installed groundwater monitoring well VGWUBATTERY-MW1 on October 1, 2018. Groundwater 

at the Site was measured at a depth of 133.50 ft bgs in VGWUBATTERY-MW1 on October 2, 2018 

(Table 2). 

This monitoring well was drilled downgradient from the Tank Battery release areas to assess chloride 

concentrations in groundwater (Figure 7). 

The monitoring well location was cleared using air knife to 6 inches bgs, not the required 8 ft bgs, due to 

refusal from caliche caprock. The Arcadis drill crew was given approval by Jason Michelson from CEMC 

to continue with drilling to a total depth of 153.42 ft bgs air/mud rotary. The monitor well was approved by 

the NMOSE for construction within the open borehole using nominal 4-inch outside diameter (OD) 

schedule 40 poly vinyl chloride (PVC) casing. The screened interval was to extend across the saturated 

thickness of the aquifer (120 ft to 150 ft bgs) and constructed of 4-inch diameter 0.10-inch machine-

slotted PVC casing. Depth to static groundwater was measured following installation at approximately 

133.50 ft bgs. Soil cuttings were continuously logged for lithologic characteristics according to the United 

Soil Classification System (USCS) and field screened for the presence of volatile organic compounds in 

five foot intervals using a photo ionization detector (PID) in combination with visual and field screening 

methods for evidence of petroleum hydrocarbons. The PID meter used during this assessment was 

calibrated daily with fresh air and isobutylene gas. PID soil screening results ranged from 2.7 parts per 

million (ppm) at 25 ft bgs to 339.8 ppm at 105 ft bgs. The soil boring log for VGWUBATTERY-MW1 is 

provided in Appendix E and the approved NMOSE permit to explore, signed September 17, 2018, for 

installing VGWUBATTERY-MW1 is provide in Appendix F.  
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Arcadis developed groundwater monitoring well VGWUBATTERY-MW1 on October 2, 2018. This 

monitoring well was purged for 35 minutes at 20 gallons per minute (gpm) for a total of 720 gallons. After 

development, a groundwater grab sample and duplicate groundwater grab sample was collected in 

laboratory-supplied containers and submitted under appropriate chain of custody protocols to Xenco for 

the analysis for chloride in accordance with the USEPA Method 300/300.1. Laboratory analytical results 

with chain of custody documentation are provided in Appendix C.  

Upon receiving laboratory confirmation, the soil cuttings generated during well installation were taken to 

Sundance Services in Eunice, New Mexico for disposal in accordance with state and federal regulations 

on October 22, 2018.  

5.2 Groundwater Sample Results 
Groundwater analytical results were compared the Human Health Standards outlined in Title 20, Chapter 

6, Part 2 (20.6.2) of the NMAC concerning environmental protection, water quality, ground and surface 

water protection which became effective on December 1, 1995.  

Chloride was detected at a concentration of 96.9 milligrams per liter (mg/L) in VGWUBATTERY-MW1. 

Detected chloride concentrations in the groundwater sample did not exceed the NMAC human heath 

standard value of 250 mg/L. The groundwater analytical results for chloride are provided in Table 2. 

6 WELL PLUG AND ABANDONMENT  

Arcadis plugged and abandoned (P&A) the one groundwater monitoring well located downgradient from 

the Tank Battery release areas (VGWUBATTERY-MW1) on October 22, 2019. All aboveground features 

of the well including stovepipe, and concrete pad were destroyed and removed. After the removal of the 

aboveground features, the well casing was cut off to 3 ft bgs using a pneumatic tool in order minimize 

damage to equipment that may operate in this area in the future. The wells were pressure grouted with 

concrete slurry. The NMOSE plugging records and P&A field notes for VGWUBATTERY-MW1 are 

included in Appendix F. 

7 SUMMARY AND CONCLUSIONS 

Chloride-affected soil has been delineated to the extent possible. Analysis of confirmation and surface 

soil samples collected from VGWU Tank Battery (February 1, 2012 spill), VGWU Satellite 2 (November 1, 

2012 spill), VGWU Satellite 1 (November 5, 2012 spill) and the VGWU West PW Tank (November 9, 

2013) spill locations in 2013 and 2017 resulted in chloride concentrations that were below the 2018 

NMAC CC of 20,000 mg/kg with the exception of one sample collected from VGWU Satellite 2 in 2013 

which had a chloride concentration of 20,400 mg/kg (VGWUSAT2TLSAMPLE#2).  

Several zones of anomalously high EC values are present throughout the tank battery Site. These higher 

EC areas are generally assumed to reflect proportionately higher TDS pore fluids (produced water 

influence) or conductive metallic features (Site structure or subsurface utilities). With the presence of 

metallic features within the area, it is difficult to correlate chloride concentrations to the geophysical data. 

However, the highest chloride concentrations were observed between ground surface and 2 ft bgs. The 

depth of the exceedances, in conjunction with the anticipated depth to groundwater (Appendix G) across 
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the Site, support a conclusion that impacted soil associated with the reported releases at the Sites pose 

no significant threat to groundwater resources or other receptors. The potential migration of remaining 

chloride to groundwater is not expected.  

One monitoring well was installed on Site on October 1, 2018 to evaluate to potential impact to 

groundwater. Soil cuttings were screened in 5 ft intervals for VOCs using a PID meter that ranged from 

2.7 parts per million (ppm) at 25 ft to 339.8 ppm at 105 ft. The detected chloride concentration from the 

grab groundwater sample from this well was 96.9 mg/L which is below NMAC human heath standard 

value of 250 mg/L. The well was plugged and abandoned on October 22, 2019 in accordance with the 

NMOSE approved well plug plan of operations as shown in Appendix E.  

TPH and BTEX compounds have been delineated to the extent possible at the Site. Although analysis of 

confirmation soil samples collected in 2013 from the VGWU West PW Tank spill location resulted in 

exceedance of the 2018 NMAC CC for BTEX (50 mg/kg), TPH-GRO/DRO (1,000 mg/kg) and chloride 

(600 mg/kg for top four ft. bgs.), oilfield infrastructure, surface structures, aboveground and belowground 

pipeline, and utility corridors surround the Site. The presence of these structures poses a health and 

safety risk and prevents additional drilling and other subsurface work in this area. Delineation activities 

beyond the pipelines and oilfield equipment surrounding the release would not be representative of 

release area. 

The data presented in this Report support a conclusion that affected soil associated with the release 

poses no significant threat to groundwater resources or other receptors.  

8 RECOMMENDATIONS 

Data presented in this Report support a conclusion that affected soil associated with the releases pose no 

significant threat to groundwater resources or other receptors. Due to the presence of oilfield 

infrastructure preventing additional drilling and other subsurface work in the area, and groundwater 

analytical results collected from VGWUBATTERY-MW1 indicating chloride has not impacted, nor is 

expected to impact groundwater due to the confining nature of the caprock caliche located beneath the 

Site and the highest chloride concentrations were observed between ground surface and 2 ft bgs, no 

further assessments or additional cleanup actions are required until after the abandonment of the facility. 

A deferral status is being requested for the Site. 
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Table 1 
Soil Analytical Results 
Chevron EMC 
Vacuum Glorieta West Unit Tank Battery Sites
Lea County, New Mexico 

Boring
Location ID 

Sample 
Date

Sample 
Depth

(feet bgs)

Benzene
(mg/kg)

Toluene
(mg/kg)

Ethylbenzene
(mg/kg)

Total 
Xylenes
(mg/kg)

Total 
BTEX

(mg/kg)

TPH-GRO
(mg/kg)

TPH-DRO
(mg/kg)

Chloride
(mg/kg)

10 -- -- -- 50

VGWUBTY SS #1 12/9/2013 2* 0.568 9.66 8.76 11.6 30.6 5,610 15,900 2,040

VGWUBTY SS #2 12/9/2013 2* 19.8 156 144 194 513 3,450 10,900 9,600

VGWUBTY SS #3 12/9/2013 2* 48.8 365 300 384 1,100 9,900 31,500 6,320

VGWUSAT1ILSAMPLE #1 1/22/2013 2* <0.050 <0.050 <0.050 <0.150 <0.300 <10.0 <10.0 1,410

VGWUSAT1ILSAMPLE #2 1/22/2013 2* <0.050 <0.050 <0.050 <0.150 <0.300 <50.0 140 1,620

VGWUSAT1ILSAMPLE #3 1/22/2013 2* <0.050 <0.050 <0.050 <0.150 <0.300 <10.0 <10.0 4,880

VGWUSAT1ILSAMPLE #4 1/22/2013 2 <0.050 <0.050 <0.050 <0.150 <0.300 <10.0 <10.0 3,680

VGWUSAT2TL SAMPLE #1 1/22/2013 2* <0.050 <0.050 <0.050 <0.150 <0.300 <10.0 131 8,200

VGWUSAT2TL SAMPLE #2 1/22/2013 2* <0.050 <0.050 <0.050 <0.150 <0.300 <10.0 274 20,400

VGWUSAT2TL SAMPLE #3 1/22/2013 2* <0.050 <0.050 <0.050 <0.150 <0.300 <50.0 1,020 6,530

VGWUSAT1INJ-01 8/16/2017 1.25 -- -- -- -- -- -- -- 102

VGWUSAT1INJ-02 8/16/2017 0.80 -- -- -- -- -- -- -- 1,400

VGWUSAT1INJ-03 8/16/2017 0.55 -- -- -- -- -- -- -- 1,560

VGWUSAT1INJ-04 8/16/2017 1.95 -- -- -- -- -- -- -- 1,470

VGWUSAT1INJ-05 8/16/2017 1 -- -- -- -- -- -- -- 4,510

VGWUSAT1INJ-06 8/16/2017 2 -- -- -- -- -- -- -- 2,150

VGWUSAT1INJ-07 8/16/2017 0.75 -- -- -- -- -- -- -- 1,250

VGWUSAT1INJ-08 8/16/2017 0.80 -- -- -- -- -- -- -- 303

VGWUSAT2TRUNK-01 8/16/2017 2 -- -- -- -- -- -- -- 1,640

VGWUSAT2TRUNK-02 8/16/2017 1.60 -- -- -- -- -- -- -- 334

VGWUSAT2TRUNK-03 8/16/2017 0.80 -- -- -- -- -- -- -- 2,460

VGWUSAT2TRUNK-04 8/16/2017 1 -- -- -- -- -- -- -- 2,910

VGWUSAT2TRUNK-05 8/16/2017 1 -- -- -- -- -- -- -- 1,220

VGWUSAT2TRUNK-06 8/16/2017 1.16 -- -- -- -- -- -- -- 263

VGWUSAT2TRUNK-07 8/16/2017 1 -- -- -- -- -- -- -- 816

VGWUBAT-01 8/16/2017 1 -- -- -- -- -- -- -- 62

VGWUBAT-02 8/16/2017 1 -- -- -- -- -- -- -- 154

VGWUBAT-03 8/16/2017 1.50 -- -- -- -- -- -- -- 123

VGWUBAT-04 8/16/2017 1 -- -- -- -- -- -- -- 141

VGWUBAT-05 8/16/2017 1 -- -- -- -- -- -- -- 8,100

VGWUBAT-06 8/16/2017 1 -- -- -- -- -- -- -- 2,000

VGWUBAT-07 8/16/2017 0.90 -- -- -- -- -- -- -- 4,870

VGWUBAT-08 8/16/2017 1 -- -- -- -- -- -- -- 942

Legend: 

20,000 

Value Analytical value is greater than or equal to NMAC closure criteria
mg/kg Miligram(s) per kilogram

   * Assumed depth based on C141 Form
< Analyte was not detected above the specified method reporting limit
-- Not Analyzed/Not Listed
bgs Below ground surface
BTEX Benzene, toluene, ethylbenzene, and total xylenes
NMAC New Mexico Administrative Code

TPH-GRO Total Petroleum Hydrocarbons as Gasoline Range Organics
TPH-DRO Total Petroleum Hydrocarbons as Diesel Range Organics

Notes:
(a) Title 19, Chapter 15 of the NMAC for Natural Resources and Wildlife, Oil and Gas, and Releases, 19.15.29 NMAC. August.

NMAC Closure Criteria (a) 1,000



Table 2 
Summary of Groundwater Analytica and Gauging       
Chevron EMC 
Vacuum Glorieta West Unit Tank Battery Sites 
Lea County, New Mexico 

Well ID Sample Date
DTW

(ft bgs)
Chloride 1 

(mg/L)

250
10/2/2018 96.9

10/2/2018 (DUP) -- 97.6

Legend: 

133.5 

-- Not applicable or not measured
mg/L Miligram(s) per kilogram
DTW Depth to groundwater
 ft bgs Below ground surface
NMAC New Mexico Administration Code
DUP Field duplicate sample

Notes:
1. Chloride analyzed by EPA Method 300/300.1. 
2. Title 20, Chapter 6 of the NMAC for Environmental Protection, Water Quality, Ground and Surface Water 
Protection, 20.6.2 NMAC. December.

VGWUBATTERY-MW1

NMAC Standards 2
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ELECTRICAL CONDUCTIVITY
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REGULATORY BACKGROUND 

February 1, 2012 Release 

According to the New Mexico Oil Conservation Division (NMOCD) Release Notification and Corrective Action 

(Form C-141), the seal on the produced water tank charge pump leaked due to a bearing failure resulting in a 

release of approximately 13.5 barrels (bbls) of produced water on February 1, 2012. The release was 

contained within the limits of the tank battery. Chevron personnel stopped the release and conducted initial 

response activities, including recovery of approximately 11 bbls of produced water.  

Pursuant to NMOCD requirements (NMOCD 1993), form C-141 was submitted to the NMOCD detailing the 

location, volume of release, and initial and planned cleanup efforts taken was submitted for the Site by David 

Pagano (Chevron). The completed Form C-141 submitted to NMOCD on February 2, 2012 is included in 

Appendix B. A Remediation Permit (RP) order number was not provided and could not be located for this 

release. It is understood that this release falls under the RPs associated with the November 1, 2012 and 

November 9, 2013 RPs.  

November 1, 2012 Release (1RP-2861) 

According to the NMOCD Form C-141, a leak occurred from a 6-inch diameter injection line from VGWU 

Satellite 2 (VGWU Sat 2) resulted in a release of approximately 45.8 bbls of produced water on November 1, 

2012. The cause of the leak was unknown at the time of the response. The release occurred in a pasture south 

of the Tank Battery. Chevron personnel stopped the release and conducted initial response activities, including 

recovery of approximately 30 bbls of produced water.  

Pursuant to NMOCD requirements (NMOCD 1993), a Form C-141 was submitted to the NMOCD detailing the 

location, volume of release, and initial and planned cleanup efforts taken was submitted for the Site by David 

Pagano (Chevron). The completed Form C-141 submitted to NMOCD on November 2, 2012 is included in 

Appendix B.  

November 5, 2012 Release 

According to the NMOCD Form C-141, a leak occurred from a 6-inch diameter injection line from VGWU 

Satellite 1 (VGWU Sat 1) resulted in a release of approximately 34.3 bbls of produced water and 1.3 bbls of oil 

on November 5, 2012. The cause of the leak was unknown at the time of the response. Chevron personnel 

stopped the release and conducted initial response activities, including recovery of approximately 18.7 bbls of 

produced water and 1.3 bbls of oil.  

Pursuant to NMOCD requirements (NMOCD 1993), a Form C-141 was submitted to the NMOCD detailing the 

location, volume of release, and initial and planned cleanup efforts taken was submitted for the Site by David 

Pagano (Chevron). The completed Form C-141 submitted to the NMOCD on November 8, 2012 is included in 

Appendix B. A RP order number was not provided and could not be located for this release. It is understood 

that this release falls under the RPs associated with the November 1, 2012 and November 9, 2013 RPs.  
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November 9, 2013 Release (1RP-3293) 

According to the NMOCD Form C-141, the VGWU West Production Water (PW) Tank overflowed due to a 

water extraction well unexpectedly producing into the tank. This resulted in a release of approximately 14.48 

bbls of produced water and 2.88 bbls of oil on November 9, 2013. Chevron personnel stopped the overflow 

and conducted initial response activities, including recovery of approximately 16.7 bbls of fluid.  

Pursuant to NMOCD requirements (NMOCD 1993), a Form C-141 submitted to the NMOCD detailing the 

location, volume of release, and initial and planned cleanup efforts taken was submitted for the Site by David 

Pagano (Chevron). The completed Form C-141 submitted to the NMOCD on November 23, 2013 is included in 

Appendix B. Note that an assumed typo occurred on the Form C-141 which states that the form was 

submitted on October 23, 2013, one month prior to the actual release that occurred at the Site. 

REGULATORY FRAMEWORK 

The NMOCD of the New Mexico Energy, Minerals, and Natural Resources Department has 

regulatory jurisdiction over corrective actions conducted at the Site. Corrective actions follow 

guidance given by the NMOCD in Guidelines for Remediation of Leaks, Spills, and Releases 

(August 13, 1993). These guidelines require remediation of chloride in groundwater to the human 

health standards of the NMWQCC set forth in New Mexico Administrative Code 20.6.2.3103B 

as follows: 

Analyte NMWQCC Standard for Groundwater (mg/L) 

Chloride 250 

Note: mg/L = milligrams per liter 

Chloride analysis preformed on samples collected from VGWUBATTERY-MW1 on October 2, 2018 showed 

chloride to be 96.9 mg/L, well below the NMWQCC standard of 250 mg/L. 

The OCD, in accordance with the NMOCD risk-based soil remediation action levels (SRALs) for benzene, total 

BTEX, and total petroleum hydrocarbons (TPH) for leaks, spills, and releases (NMOCD 1993) and the New 

Mexico Administrative Code (NMAC) revised closure criteria (CC) outlined in Title 19, Chapter 15, Part 29 

(19.15.29) of the NMAC concerning natural resources and wildlife, oil and gas, and releases for soil beneath 

below grade tanks, drying pads associated with closed-loop systems, and pits, require the remediation of soil 

exhibiting COCs above the calculated SRALs and the NMAC revised CC. The calculated SRALs and NMAC 

CC are detailed in the following table:  

Analyte SRALs and NMAC Closure Criteria (mg/kg) 

Chloride 20,000 

Benzene, Toluene, Ethylbenzene, Xylene (BTEX) 10 

Total BTEX 50 

Total Petroleum Hydrocarbons (TPH) 1,000 
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Note: mg/kg = milligrams per kilogram 

Although analysis of confirmation soil samples collected in January 2013, December 2013 and in August 2017 

from the Site resulted in multiple exceedances of the SRALs for BTEX and TPH and exceeds the 2018 NMAC 

revised closure criteria requiring the top four ft. of surface material containing chloride concentrations greater 

than 600 mg/kg to be remediated, oilfield infrastructure, surface structures, aboveground and belowground 

pipelines, and utility corridors surround the Site. The presence of these structures poses a health and safety 

risk and prevents additional drilling and other subsurface work in this area. Delineation activities beyond the 

pipelines and oilfield equipment surrounding the release would not be representative of release area. 

GEOLOGY/HYDROGEOLOGY ASSESSMENT 

Site Setting and Climate 

The Site is located within the Vacuum Glorieta West Unit (VGWU) and is approximately 14 miles southwest of 

Lovington, New Mexico. New Mexico Highway 238 is located approximately 0.55 mile east of the Site. The 

closest agricultural area is 7.5 miles northeast of the Site. 

The Site is in the western edge of the Permian Basin, a 75,000-square-mile area in west Texas and New 

Mexico that is populated by numerous oil and gas production wells. In New Mexico, the Permian Basin extends 

to Roosevelt County to the north and Chaves County to the west, and to Texas to the south. 

Monthly average temperatures near the Site vary from a minimum of 27.9 degrees Fahrenheit (°F) in January 

to a maximum of 93.9°F in July (Western Regional Climate Center [WRCC] Hobbs, New Mexico [294026] 

weather station). Average annual precipitation recorded for the area of the Site from the available WRCC 

period of record between 1912 and 2016 was approximately 15.75 inches per year (WRCC 2019a).  

Due to the arid climate, the Site experiences low precipitation and high evaporation rates. Average annual 

evaporation from the available WRCC period of record between 1914 and 2005 was approximately 87.68 

inches per year (WRCC 2019b). 

Regional Geology and Hydrogeology 

The Site elevation is approximately 4,000 feet (ft) above mean sea level (amsl). The Site is located on the 

Llano Estacado of the Western High Plains, an ecoregion of the Great Plains of North America. The Site is 

positioned immediately east of the Mescalero Ridge, which demarcates the western boundary of the (Miocene 

to Pliocene) High Plains Ogallala Formation (Reeves 1972). A rapid drop in elevation of 200 ft to 250 ft occurs 

west of the northwest-trending Mescalero Ridge. The Ogallala formation is unconfined and is predominantly 

composed of unconsolidated alluvial fan deposits of sand and gravel near the base, overlain by interbedded 

sand and clay in the upper portion of the formation (Seni 1980). Repeated depositional events on the High 

Plains surface beginning approximately 7 million years ago, followed by aerial exposure, generated a thick 

sequence of caliche horizons that are competent enough to act as a cliff for the expression of Mescalero 

Ridge. These hard caliche deposits form the upper portion of the stratigraphic sequence. In the Site area, the 

Ogallala Formation is underlain by red beds of the Upper Triassic-age Dockum Group consisting of claystones, 

sandstones, and siltstones. Aquifers within the Dockum Group are not considered a major water resource in 

the area of the Site due to poor water production rates and elevated levels of natural dissolved solids. 
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The main source of fresh groundwater in the area of the Site comes from the Ogallala aquifer. The Ogallala 

aquifer has a thickness of approximately 100 ft in the vicinity of the Site and is considered the primary source 

of fresh water in the area. Depth to the groundwater regionally ranges from approximately 120 ft to 135 ft 

below ground surface (bgs). 

Nearby Water Wells and Surface Water 

Based on satellite imagery, no surface-water bodies were identified within a radius of approximately 0.5-mile of 

the Site (GoogleEarth 2019). During February 2019, Arcadis reviewed information obtained from the New 

Mexico Office of the State Engineer (NMOSE) online database (NMOSE 2019). Results of the database 

inquiry indicated that there were no water-supply wells located within a radius of 400 meters (1,312 ft) of the 

Site. In addition, results of the database review indicated that groundwater was anticipated at a depth of 105 ft 

bgs. Results of the database review are included in Appendix G.  

Site Geology 

The Site boring log used to interpret the Site geology is included in Appendix E. The locations of the soil 

borings and monitoring well are shown on Figure 2 and 7. The subsurface stratigraphy based off the boring 

log provided in Appendix E, included the following:  

 A thin (0 to 0.5 ft) surface layer of unconsolidated fine clayey sand (topsoil), 

 A caliche profile containing caprock, nodular and sand caliche, typically 15 to 20 feet below the ground 

surface (ft bgs), 

 A thick, friable, weakly cemented calcareous sandstone, typically 20 to 55 ft bgs positioned at the base 

of the caliche profile, 

 A 4 ft thick, firmly cemented, fine-grained sandstone,  

 A 66 ft thick, loose, fine grained sand containing thin calcareous lenses, 

 A 15 ft sequence of firm to weakly cemented, fine grained sandstone strongly interbedded with loose, 

fine grained sand,     

 A 10 ft thick, loose, very fine to fine grained sand containing thin, firmly cemented, fine grained 

sandstone lenses.  

Hydrogeologic Conditions 

Regional groundwater flow in the Ogallala Aquifer is controlled by the slope of the land surface to the south to 

southeast. The aquifer typically behaves as an unconfined aquifer. The Dockum Group Shale is considered the 

underlying aquitard for the Ogallala Aquifer. 

Site Hydrogeology 

Groundwater beneath the Site is found within the lower Ogallala deposits. The depth to groundwater at the Site 

approximately 133.50 ft bgs, based on the groundwater monitoring event conducted on October 2, 2018. The 

saturated thickness of the unconfined aquifer is approximately 150 ft. The saturated thickness varies in 

conjunction with the elevation of the top of the Dockum shale.  
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District I
1625 N. French Dr., Hobbs, NM 88240 
District II 
811 S. First St., Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural 

Resources Department 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 24, 2018 

Submit to appropriate OCD District office 

Incident ID nGRL1231037337 

District RP 1RP-2861
Facility ID fTO1424537321 

Application ID pGRL1231037542 

Release Notification 

Responsible Party 

Responsible Party: Chevron USA  OGRID: 4243 

Contact Name: Armando Martinez Contact Telephone: 505-690-5408 

Contact email: amarti@chevron.com Incident # (assigned by OCD) nTO1424537473 

Contact mailing address:  

Location of Release Source 

Latitude  32.795804 Longitude  -103.514502 
(NAD 83 in decimal degrees to 5 decimal places) 

Site Name: Vacuum Glorietta West Unit Battery Site Type: Battery  

Date Release Discovered: 11/01/2012 API# (if applicable): 3002540179 

Unit Letter Section Township Range County 

C 36 17S 34E Lea 

Surface Owner:   State   Federal   Tribal   Private  

Nature and Volume of Release  

Material(s) Released (Select all that apply and attach calculations or specific justification for the volumes provided below) 

 Crude Oil Volume Released (bbls):   Volume Recovered (bbls):  

 Produced Water Volume Released (bbls): 45.8 Volume Recovered (bbls): 30 

Is the concentration of dissolved chloride in the 
produced water >10,000 mg/l?

 Yes   No 

 Condensate Volume Released (bbls) Volume Recovered (bbls) 

 Natural Gas Volume Released (Mcf) Volume Recovered (Mcf) 

 Other (describe) Volume/Weight Released (provide units) Volume/Weight Recovered (provide units) 

Cause of Release: 6” buried injection line leaked underground.  



Form C-141 State of New Mexico

Page 2 Oil Conservation Division 
Incident ID

District RP 1RP-2861

Facility ID fTO1424537321 

Application ID pGRL1231037542 

Was this a major 
release as defined by 
19.15.29.7(A) NMAC? 

 Yes   No 

If YES, for what reason(s) does the responsible party consider this a major release?  

More than 25 bbls were released. 

If YES, was immediate notice given to the OCD?  By whom?  To whom?  When and by what means (phone, email, etc)?  



Form C-141 State of New Mexico

Page 3 Oil Conservation Division 
Incident ID

District RP 1RP-2861

Facility ID fTO1424537321 

Application ID pGRL1231037542 

Site Assessment/Characterization 
This information must be provided to the appropriate district office no later than 90 days after the release discovery date. 

Attach a comprehensive report (electronic submittals in .pdf format are preferred) demonstrating the lateral and vertical extents of soil 
contamination associated with the release have been determined.  Refer to 19.15.29.11 NMAC for specifics. 

If the site characterization report does not include completed efforts at remediation of the release, the report must include a proposed remediation 
plan.  That plan must include the estimated volume of material to be remediated, the proposed remediation technique, proposed sampling plan 
and methods, anticipated timelines for beginning and completing the remediation.  The closure criteria for a release are contained in Table 1 of 
19.15.29.12 NMAC, however, use of the table is modified by site- and release-specific parameters. 

What is the shallowest depth to groundwater beneath the area affected by the release? 

Did this release impact groundwater or surface water? 

Are the lateral extents of the release within 300 feet of a continuously flowing watercourse or any other significant 
watercourse? 

Are the lateral extents of the release within 200 feet of any lakebed, sinkhole, or playa lake (measured from the 
ordinary high-water mark)? 

Are the lateral extents of the release within 300 feet of an occupied permanent residence, school, hospital, institution, 
or church? 

Are the lateral extents of the release within 500 horizontal feet of a spring or a private domestic fresh water well used 
by less than five households for domestic or stock watering purposes? 

Are the lateral extents of the release within 1000 feet of any other fresh water well or spring? 

Are the lateral extents of the release within incorporated municipal boundaries or within a defined municipal fresh 
water well field? 

Are the lateral extents of the release within 300 feet of a wetland? 

Are the lateral extents of the release overlying a subsurface mine? 

Are the lateral extents of the release overlying an unstable area such as karst geology? 

Are the lateral extents of the release within a 100-year floodplain? 

Did the release impact areas not on an exploration, development, production, or storage site? 

       133.5  (ft bgs) 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

Characterization Report Checklist:  Each of the following items must be included in the report. 

Scaled site map showing impacted area, surface features, subsurface features, delineation points, and monitoring wells. Attached.
Field data: Attached. 
Data table of soil contaminant concentration data: Attached.
Depth to water determination: Greater than 100 ft bgs. 
Determination of water sources and significant watercourses within ½-mile of the lateral extents of the release: None identified.
Boring or excavation logs:  Attached
Photographs including date and GIS information: Photographs not taken.
Topographic/Aerial maps; Topographic map attached. 
Laboratory data including chain of custody: Attached.



Form C-141 State of New Mexico

Page 4 Oil Conservation Division 
Incident ID

District RP 1RP-2861

Facility ID fTO1424537321 

Application ID pGRL1231037542 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to OCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment.  The acceptance of a C-141 report by the OCD does not relieve the operator of liability should their operations have 
failed to adequately investigate and remediate contamination that pose a threat to groundwater, surface water, human health or the environment.  In 
addition, OCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other federal, state, or local laws 
and/or regulations.

Printed Name:  Armando Martinez                                                         Title: Operations Lead Central   

Signature:_____ _________________________________________    Date: _10/20/2021____________ 

email: ____ amarti@chevron.com ____________________________________     Telephone:  505-690-5408___________________ 

OCD Only 

Received by: ___________________________________________                Date: _________________ 



Form C-141 State of New Mexico

Page 5 Oil Conservation Division 
Incident ID

District RP 1RP-2861

Facility ID fTO1424537321 

Application ID pGRL1231037542 

Remediation Plan 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to OCD 
rules and regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases 
which may endanger public health or the environment.  The acceptance of a C-141 report by the OCD does not relieve the operator of 
liability should their operations have failed to adequately investigate and remediate contamination that pose a threat to groundwater, 
surface water, human health or the environment.  In addition, OCD acceptance of a C-141 report does not relieve the operator of 
responsibility for compliance with any other federal, state, or local laws and/or regulations. 

Printed Name:  Armando Martinez ________________                            Title: _____Operation Lead Central  

Signature:_______ _______________________________________    Date: _10/20/2021____________ 

email:  amarti@chevron.com ______________________            Telephone: ____505-690-5408_____________________________ 

OCD Only 

Received by: ___________________________________________    Date: _________________ 

  Approved                  Approved with Attached Conditions of Approval             Denied                  Deferral Approved 

Signature:  ________________________________________           Date: _______________________ 

Remediation Plan Checklist:  Each of the following items must be included in the plan. 

  Detailed description of proposed remediation technique 
  Scaled sitemap with GPS coordinates showing delineation points 
  Estimated volume of material to be remediated 
  Closure criteria is to Table 1 specifications subject to 19.15.29.12(C)(4) NMAC 
  Proposed schedule for remediation (note if remediation plan timeline is more than 90 days OCD approval is required) 

Deferral Requests Only:  Each of the following items must be confirmed as part of any request for deferral of remediation. 

  Contamination must be in areas immediately under or around production equipment where remediation could cause a major facility 
deconstruction. 

  Extents of contamination must be fully delineated. Lateral delineation was achieved. 

  Contamination does not cause an imminent risk to human health, the environment, or groundwater. 



Form C-141 State of New Mexico

Page 6 Oil Conservation Division 
Incident ID

District RP 1RP-2861

Facility ID fTO1424537321 

Application ID pGRL1231037542 



District I
1625 N. French Dr., Hobbs, NM 88240 
District II 
811 S. First St., Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural 

Resources Department 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 24, 2018 

Submit to appropriate OCD District office 

Incident ID nTO1424537473 

District RP 1RP-3293
Facility ID fTO1424537321 

Application ID pTO1424537663 

Release Notification 

Responsible Party 

Responsible Party: Chevron USA  OGRID: 4243 

Contact Name: Armando Martinez Contact Telephone: 505-690-5408 

Contact email: amarti@chevron.com Incident # (assigned by OCD) nTO1424537473 

Contact mailing address:  

Location of Release Source 

Latitude  32.796051 Longitude  -103.514502 
(NAD 83 in decimal degrees to 5 decimal places) 

Site Name: Vacuum Glorietta West Unit Battery Site Type: Battery  

Date Release Discovered: 11/19/2013 API# (if applicable): N/A 

Unit Letter Section Township Range County 

B 01 18S 34E Lea 

Surface Owner:   State   Federal   Tribal   Private  

Nature and Volume of Release  

Material(s) Released (Select all that apply and attach calculations or specific justification for the volumes provided below) 

 Crude Oil Volume Released (bbls):  2.88 Volume Recovered (bbls): 0 

 Produced Water Volume Released (bbls): 14.48 Volume Recovered (bbls): 0 

Is the concentration of dissolved chloride in the 
produced water >10,000 mg/l?

 Yes   No 

 Condensate Volume Released (bbls) Volume Recovered (bbls) 

 Natural Gas Volume Released (Mcf) Volume Recovered (Mcf) 

 Other (describe) Volume/Weight Released (provide units) Volume/Weight Recovered (provide units) 

Cause of Release: West suction produced water tank over filled due to water extraction well producing into tank unexpectedly. 
Operations immediately shut in production to minimize volume released.  



Form C-141 State of New Mexico

Page 2 Oil Conservation Division 
Incident ID nTO1424537473

District RP 1RP-3293

Facility ID fTO1424537321 

Application ID pTO1424537663 

Was this a major 
release as defined by 
19.15.29.7(A) NMAC? 

 Yes   No 

If YES, for what reason(s) does the responsible party consider this a major release?  

If YES, was immediate notice given to the OCD?  By whom?  To whom?  When and by what means (phone, email, etc)?  



Form C-141 State of New Mexico

Page 3 Oil Conservation Division 
Incident ID nTO1424537473

District RP 1RP-3293

Facility ID fTO1424537321 

Application ID pTO1424537663 

Site Assessment/Characterization 
This information must be provided to the appropriate district office no later than 90 days after the release discovery date. 

Attach a comprehensive report (electronic submittals in .pdf format are preferred) demonstrating the lateral and vertical extents of soil 
contamination associated with the release have been determined.  Refer to 19.15.29.11 NMAC for specifics. 

If the site characterization report does not include completed efforts at remediation of the release, the report must include a proposed remediation 
plan.  That plan must include the estimated volume of material to be remediated, the proposed remediation technique, proposed sampling plan 
and methods, anticipated timelines for beginning and completing the remediation.  The closure criteria for a release are contained in Table 1 of 
19.15.29.12 NMAC, however, use of the table is modified by site- and release-specific parameters. 

What is the shallowest depth to groundwater beneath the area affected by the release? 

Did this release impact groundwater or surface water? 

Are the lateral extents of the release within 300 feet of a continuously flowing watercourse or any other significant 
watercourse? 

Are the lateral extents of the release within 200 feet of any lakebed, sinkhole, or playa lake (measured from the 
ordinary high-water mark)? 

Are the lateral extents of the release within 300 feet of an occupied permanent residence, school, hospital, institution, 
or church? 

Are the lateral extents of the release within 500 horizontal feet of a spring or a private domestic fresh water well used 
by less than five households for domestic or stock watering purposes? 

Are the lateral extents of the release within 1000 feet of any other fresh water well or spring? 

Are the lateral extents of the release within incorporated municipal boundaries or within a defined municipal fresh 
water well field? 

Are the lateral extents of the release within 300 feet of a wetland? 

Are the lateral extents of the release overlying a subsurface mine? 

Are the lateral extents of the release overlying an unstable area such as karst geology? 

Are the lateral extents of the release within a 100-year floodplain? 

Did the release impact areas not on an exploration, development, production, or storage site? 

       133.5  (ft bgs) 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

Characterization Report Checklist:  Each of the following items must be included in the report. 

Scaled site map showing impacted area, surface features, subsurface features, delineation points, and monitoring wells. Attached.
Field data: Attached. 
Data table of soil contaminant concentration data: Attached.
Depth to water determination: Greater than 100 ft bgs. 
Determination of water sources and significant watercourses within ½-mile of the lateral extents of the release: None identified.
Boring or excavation logs:  Attached
Photographs including date and GIS information: Photographs not taken.
Topographic/Aerial maps; Topographic map attached. 
Laboratory data including chain of custody: Attached.



Form C-141 State of New Mexico

Page 4 Oil Conservation Division 
Incident ID nTO1424537473

District RP 1RP-3293

Facility ID fTO1424537321 

Application ID pTO1424537663 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to OCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment.  The acceptance of a C-141 report by the OCD does not relieve the operator of liability should their operations have 
failed to adequately investigate and remediate contamination that pose a threat to groundwater, surface water, human health or the environment.  In 
addition, OCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other federal, state, or local laws 
and/or regulations.

Printed Name:  Armando Martinez                                                         Title: Operations Lead Central   

Signature:_______ _______________________________________    Date: _10/20/2021____________ 

email: ____ amarti@chevron.com ____________________________________     Telephone:  505-690-5408___________________ 

OCD Only 

Received by: ___________________________________________                Date: _________________ 



Form C-141 State of New Mexico

Page 5 Oil Conservation Division 
Incident ID nTO1424537473

District RP 1RP-3293

Facility ID fTO1424537321 

Application ID pTO1424537663 

Remediation Plan 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to OCD 
rules and regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases 
which may endanger public health or the environment.  The acceptance of a C-141 report by the OCD does not relieve the operator of 
liability should their operations have failed to adequately investigate and remediate contamination that pose a threat to groundwater, 
surface water, human health or the environment.  In addition, OCD acceptance of a C-141 report does not relieve the operator of 
responsibility for compliance with any other federal, state, or local laws and/or regulations. 

Printed Name:  Armando Martinez ________________                          Title: _____Operation Lead Central  

Signature:_______ _______________________________________    Date: __10/20/2021___________ 

email:  amarti@chevron.com ______________________            Telephone: ____505-690-5408_____________________________ 

OCD Only 

Received by: ___________________________________________    Date: _________________ 

  Approved                  Approved with Attached Conditions of Approval             Denied                  Deferral Approved 

Signature:  ________________________________________           Date: _______________________ 

Remediation Plan Checklist:  Each of the following items must be included in the plan. 

  Detailed description of proposed remediation technique 
  Scaled sitemap with GPS coordinates showing delineation points 
  Estimated volume of material to be remediated 
  Closure criteria is to Table 1 specifications subject to 19.15.29.12(C)(4) NMAC 
  Proposed schedule for remediation (note if remediation plan timeline is more than 90 days OCD approval is required) 

Deferral Requests Only:  Each of the following items must be confirmed as part of any request for deferral of remediation. 

  Contamination must be in areas immediately under or around production equipment where remediation could cause a major facility 
deconstruction. 

  Extents of contamination must be fully delineated. Lateral delineation was achieved. 

  Contamination does not cause an imminent risk to human health, the environment, or groundwater. 
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Laboratory Analytical Reports and Chain of Custody 

  











































































































































 

 

 

 

APPENDIX D 

 

Field Methodology and Documentation  

  



 

 

 

arcadis.com 1 

FIELD METHODOLOGY 

Soil samples collected utilizing Grab methodology for soil samples collected at the Site utilizing a stainless-

steel hand auger or collected drill rig cuttings utilizing a stainless-steel wire mesh strainer. Soil samples were 

placed in clean, laboratory-supplied sample containers, labeled, placed on ice, cooled to approximately 4 

degrees Celsius and transported to Xenco analytical laboratory under chain-of-custody protocol with a 

standard (10-day) turnaround time for analysis of chloride by Environmental Protection Agency (EPA) Method 

300.0.  

Prior to sampling groundwater at the Site, static fluid water levels were measured with an electronic interface 

probe to the nearest hundredth of a foot and recorded. Discrete samples were collected after well development 

disposable bailer. Geochemical water quality parameters (pH, temperature, DO, ORP and conductivity) were 

recorded. All non-disposable groundwater sampling equipment was thoroughly decontaminated after collecting 

groundwater parameters and samples to prevent possible cross-contamination between Sites. Laboratory-

supplied sample containers were filled directly from the bailer. Groundwater samples were placed on ice in 

insulated coolers and chilled to a temperature of approximately 4°C (40°F). The coolers were sealed for 

shipment with proper chain-of-custody documentation and shipped to Xenco laboratory, located in Midland, 

Texas, for analysis of chloride by Environmental Protection Agency (EPA) Method 300.0. 
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Soil Boring Log 

  













 

 

 

 

APPENDIX F 

 

NMOSE Approved Plugging Plan of Operations and Supporting Field 

Documentation 

  



















































 

 
 
 
 
 
Appendix G 
 

Depth­to­Groundwater Data 
 





District I
1625 N. French Dr., Hobbs, NM 88240
Phone:(575) 393­6161 Fax:(575) 393­0720

District II
811 S. First St., Artesia, NM 88210
Phone:(575) 748­1283 Fax:(575) 748­9720

District III
1000 Rio Brazos Rd., Aztec, NM 87410
Phone:(505) 334­6178 Fax:(505) 334­6170

District IV
1220 S. St Francis Dr., Santa Fe, NM 87505
Phone:(505) 476­3470 Fax:(505) 476­3462

State of New Mexico
Energy, Minerals and Natural Resources

Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

CONDITIONS

Action  59871

CONDITIONS
Operator:

CHEVRON U S A INC
6301 Deauville Blvd
Midland, TX 79706

OGRID:

4323
Action Number:

59871
Action Type:

[C­141] Release Corrective Action (C­141)

CONDITIONS

Created
By

Condition Condition
Date

nvelez Duplicate report accepted for the record. Please refer to Application ID 59861 for updated information created on 04/10/2023. 4/10/2023


