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2016 ANNUAL GROUNDWATER MONITORING REPORT

West Lovington Strawn Unit #8
Unit Letter “L”, Section 34, Township 15 South, Range 35 East

Lea County, New Mexico
NMOCD Reference No. 1R – 2457
Terracon Project No. AR157026

1.0 INTRODUCTION

1.1 Site Description

The West Lovington Strawn Unit #8 (WLSU #8) site is located in Unit Letter “L”, Section 34,
Township 15 South, Range 35 East in Lea County, New Mexico. The geographic coordinates of
the site are 32.971362° North latitude and 103.401210° West longitude. The site is located on
property owned by Mr. Dan Field. A “Site Location Map” is provided as Figure 1 in Appendix A.

Site Name West Lovington Strawn Unit #8
Site Location Latitude 32.971362o North, Longitude 103.401210o West

General Site Description

The site consists of an approximate 2-acre well pad
improved with 8 above-ground storage tanks (ASTs), the
WLSU #8-R injection well, a plugged unregistered water
well approximately 120 feet (ft.) to the east of the injection
well and six groundwater monitoring wells.

Landowner Mr. Dan Field

1.2 Background Information

The WLSU #8 producing well was drilled in 1994 by an operator that is no longer affiliated with
the site. In 2001, Energen Resources Corporation (Energen) became the unit operator of the
West Lovington Strawn Unit, including the WLSU #8. In 2009, the well was recompleted before
being converted into a water injection well in 2010. Review of historical documents suggests the
unregistered water well on the eastern portion of the well pad may have been installed to supply
fresh water during drilling operations for the Snyder F Com well drilled by Charles Gillaspie Jr. in
1995. Available records with the New Mexico Office of the State Engineer’s (NMOSE) do not
provide conclusive well completion or owner details.

On March 18, 2009, Energen collected groundwater samples (Battery “A” Water Well, WLSU #11
Windmill, WLSU #20 Water Well and WLSU #8 Water Well) from existing water wells in the vicinity
of the WLSU #8 as required by the NMOCD to convert the WLSU #8 producing well into an
injection well. Collected groundwater samples were submitted to Martin Water Labs of Midland,
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submitted to Martin Water Labs of Midland, Texas, for analysis of pH, bicarbonate, calcium,
magnesium, sodium and/or potassium, sulfate, chloride, iron, barium, total solids, hydrogen
sulfide and resistivity.

Laboratory analytical results indicated the detected chloride concentrations were less than the
applicable New Mexico Water Quality Control Commission (NMWQCC) Human Health Standard
of 250 milligrams per liter (mg/L) in each of the submitted groundwater samples with the exception
of the groundwater sample collected from the WLSU #8 water well (298 mg/L). Laboratory
analytical results are provided in Appendix C.

On October 26, 2009, Energen filed a Release Notification and Corrective Action (Form C-141)
with the NMOCD, indicating that elevated chloride concentrations were detected in the
unregistered water well on the eastern portion of the WLSU #8 well pad. A copy of the Release
Notification and Corrective Action (Form C-141) is provided as Appendix E.

On September 11, 2012, Energen proposed to install five groundwater monitoring wells around
the affected, unregistered water well in an effort to further characterize chloride impacts to
groundwater. The proposal was subsequently approved by the NMOCD.

On December 13, 2012, Energen installed five groundwater monitoring wells (MW-1 through MW-
5) in the vicinity of the unregistered water well in an effort to further characterize impacts to
groundwater. Groundwater samples were collected from each of the monitoring wells and
submitted to Hall Environmental Analysis Laboratory, Inc. of Albuquerque, New Mexico, for
analysis of chloride in accordance with EPA Method 300.0, volatile organic compounds (VOCs)
in accordance with EPA SW-846 Method 8260B and polycyclic aromatic hydrocarbons (PAHs) in
accordance with EPA SW-846 Method 8310.

Chloride was detected at concentrations above applicable laboratory reporting limits (RLs) in the
groundwater samples collected from monitoring wells MW-1 through MW-5. Chloride
concentrations detected in the groundwater samples collected from the on-site monitoring were
less than the applicable NMWQCC Human Health Standard of 250 mg/L in each of the submitted
groundwater samples with the exception of the groundwater sample collected from MW-4. The
groundwater sample collected from monitor well MW-4 exhibited a chloride concentration of 390
mg/L. VOCs were not detected at concentrations above their applicable laboratory RLs in the
groundwater samples collected from monitoring wells MW-1 though MW-5. Select PAHs;
including phenanthrene, flouranthene and pyrene, were detected at concentrations above their
applicable laboratory RLs in the groundwater samples collected from monitoring wells MW-1
through MW-5. The maximum detected concentrations of phenanthrene (0.94 mg/L), flouranthene
(0.56 mg/L), and pyrene (0.33 mg/L) were detected in the groundwater sample collected from
monitoring well MW-2. The PAH constituents detected in the analyzed groundwater samples are
not defined in the NMWQCC Human Health Standards.
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On August 3, 2015, a Limited Groundwater Investigation Proposal was prepared and submitted
to the NMOCD proposing investigation and remedial activities in support of achieving NMOCD
and landowner-approved closure at the site. The proposal included plugging the unregistered
water-well, installing an additional groundwater monitoring well proximate to the unregistered
water well’s former location, and collecting groundwater samples from each of the on-site
monitoring wells. The Limited Groundwater Investigation Proposal was subsequently approved.

On September 24, 2015, as per the NMOCD-approved Limited Groundwater Investigation
Proposal, the unregistered water well on the eastern portion of the well pad was plugged in
accordance with the NMOSE-approved Well Plugging Plan.

On September 24, 2015, groundwater monitoring well MW-6 was installed approximately 10 feet
to the east of the unregistered water well’s former location. The groundwater monitoring well was
installed to a total depth of approximately 70 ft. bgs. During the installation of monitoring well MW-
6, soil samples were collected from the 4.5 to 5 ft., 9.5 to 10 ft., 19.5 to 20 ft., 29.5 to 30 ft., 39.5
to 40 ft. and 49.5 to 50 ft. drilling intervals and submitted to Xenco Laboratories, Inc. of Midland,
Texas, for analysis of chloride concentrations utilizing EPA Method 300.0.

Laboratory analytical results indicate chloride concentrations ranged from 14.5 milligrams per
kilogram (mg/kg) for the soil sample collected from the 4.5 to 5 ft. drilling interval to 3.50 mg/kg
for the soil sample collected from the 29.5 to 30 ft. drilling interval. Soil samples collected from
the 4.5 to 5 ft. and 49.5 to 50 ft. drilling intervals were also analyzed for concentrations of BTEX
utilizing EPA SW-846 Method 8260B and TPH utilizing EPA SW-846 Method 8015M. Analytical
results indicate BTEX and TPH concentrations were less than the applicable laboratory RL in
each of the analyzed soil samples.

On October 8, 2015, groundwater monitoring wells MW-1 through MW-6 were gauged and
sampled using EPA Standard Methods. Groundwater monitoring wells were purged until
consistent values (i.e., less than 10% variance between consecutive readings) were obtained for
pH, temperature and conductivity. Subsequent to sufficient recharge, one groundwater sample
was collected from each of the groundwater monitoring wells utilizing low-flow sampling
equipment. Collected groundwater samples were placed in laboratory-supplied containers
appropriate to the analyses requested and placed on ice in a cooler. Sample coolers and
completed chain-of-custody forms were submitted to Xenco Laboratories, Inc. of Midland, Texas,
for analysis of anions (chloride, fluoride, nitrate and sulfate) in accordance with EPA Method
300.0; VOCs in accordance with EPA SW-846 Method 8260B; PAHs in accordance with EPA
Method 8270c; arsenic, barium, cadmium, chromium, copper, iron, lead, manganese, selenium
and silver in accordance with EPA SW-846 6020; and mercury in accordance with EPA 7470A.

Laboratory analytical results from groundwater samples collected from monitoring wells MW-1
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though MW-6 indicated VOCs and PAHs were below the applicable laboratory RLs in each of the
submitted groundwater samples. Detected anion concentrations; including chloride fluoride,
nitrate and sulfate, were below applicable NMWQCC Human Health Standards in each of the
submitted groundwater samples with the exception of the chloride concentrations in samples
collected from monitor wells MW-2 (821 mg/L) and MW-6 (544 mg/L). Metal concentrations;
including arsenic, barium, cadmium, chromium, copper, iron, lead, manganese, selenium, silver
and mercury were below applicable NMWQCC Human Health Standards in each of the submitted
groundwater samples with the exception of the iron concentrations in samples collected from
monitor wells MW-1 (2.96 mg/L), MW-3 (1.23 mg/L), MW-4 (9.15 mg/L) and MW-6 (1.88 mg/L).
Please refer to Tables 3 through 6 in Appendix D for a complete summary of historical
groundwater chemistry data.

1.3 Scope of Work

Terracon’s scope of work includes oversight of groundwater monitoring activities and preparation
and submission of an Annual Groundwater Monitoring Report in accordance with the NMOCD
letter, dated May 1998, by April 1st of each year. Groundwater monitoring activities include
conducting quarterly groundwater monitoring events at the site. Quarterly groundwater monitoring
events include measuring the static water levels in the monitor wells, checking for the presence
of PSH, and the collection of groundwater samples from each of the on-site monitor wells not
exhibiting a measurable thickness of PSH. In accordance with the approved scope of work,
Terracon conducted quarterly groundwater monitoring events on March 18, June 16, August 23,
and Decemeber 30, 2016.

1.4 Standard of Care

Activities conducted prior to Terracon assuming oversight of the project (beginning on April 10,
2015) were performed by previous consultants hired by Energen. As such, Terracon makes no
assumptions or warranties regarding the previous consultants services being performed in a
manner consistent with generally accepted practices of the profession undertaken in similar
studies in the same geographical area during the same time period. Terracon makes no
warranties, either express or implied, regarding the findings, conclusions or recommendations.
Please note that Terracon does not warrant the work of laboratories, regulatory agencies or other
third parties supplying information used in the preparation of the report.

1.5 Additional Scope Limitations

Findings, conclusions and recommendations resulting from these services are based upon
information derived from the on-site activities and other services performed under this scope of
work; such information is subject to change over time. Certain indicators of the presence of
hazardous substances, petroleum products, or other constituents may have been latent,
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inaccessible, unobservable, non-detectable or not present during these services, and we cannot
represent that the site contains no hazardous substances, toxic materials, petroleum products, or
other latent conditions beyond those identified during this remediation activities.  Subsurface
conditions may vary from those encountered at specific borings or wells or during other surveys,
tests, assessments, investigations or exploratory services; the data, interpretations, findings, and
our recommendations are based solely upon data obtained at the time and within the scope of
these services.

1.6 Reliance

This report has been prepared for the exclusive use of Energen and any authorization for use or
reliance by any other party (except a governmental entity having jurisdiction over the site) is
prohibited without the express written authorization of Energen and Terracon.  Any unauthorized
distribution or reuse is at the client’s sole risk.  Notwithstanding the foregoing, reliance by
authorized parties will be subject to the terms, conditions and limitations stated in this report, and
Terracon’s Terms and Conditions.  The limitation of liability defined in the terms and conditions is
the aggregate limit of Terracon’s liability to the client and all relying parties unless otherwise
agreed in writing.

2.0 FIELD ACTIVITIES

2.1  Groundwater Monitoring

Quarterly groundwater monitoring events were conducted on March 18 (1Q2016), June 16
(2Q2016), August 23 (3Q2016) and December 30, 2016 (4Q2016). Quarterly groundwater
monitoring events included measuring the static water level in the on-site monitor wells, checking
for the presence of phase separated hydrocarbons (PSH), and the collection of groundwater
samples from each of the on-site monitor wells. Prior to sample collection, the monitor wells were
purged a minimum of three (3) well volumes utilizing disposable Teflon bailers then allowed to
recharge. Upon allowing the wells to recharge, groundwater samples were collected utilizing a
clean, disposable Teflon bailer and placed in laboratory-supplied containers appropriate to the
analyses requested and placed on ice in a cooler. The sample coolers and completed chain-of-
custody forms were delivered to Xenco Laboratories in Midland, Texas for analysis of Chloride
using EPA Method 300.0.

Groundwater elevation gauging data collected during the respective quarterly sampling events
were used to construct groundwater gradient maps, which are included as Figures 2a through 2d
in Appendix A.  Groundwater flow direction was relatively consistent during each quarter of 2016
at gradient ranges from 0.003 foot per foot (ft/ft) to 0.004 ft/ft in the southeasterly direction.
Groundwater elevation data is summarized in Table 1 in Appendix B.
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3.0 LABORATORY ANALYTICAL METHODS

The groundwater samples collected from the on-site monitor wells were analyzed for chloride
using EPA Method 300.0. Laboratory results from the analysis of groundwater samples collected
from the monitor wells are summarized in Table 2 in Appendix B and presented on Figures 3a
through 3d in Appendix A.  The executed chain-of-custody forms and laboratory data sheets are
provided in Appendix C.

4.0 DATA EVALUATION

4.1 Groundwater Samples

Laboratory analytical results from groundwater samples collected on March 18 (1Q2016), June
16 (2Q2016), August 23 (3Q2016) and December 30, 2016 (4Q2016) were compared to NMOCD
regulatory standards based on New Mexico Water Quality Control Commission (NMWQCC)
Drinking Water Standards.

Monitor Well MW-1

¢ Laboratory analytical results indicated chloride concentrations were below the NMOCD
regulatory standard during each quarter of 2016. The detected chloride concentrations
ranged from 19.5 mg/L during the 2nd Quarter of 2016 to 29.8 mg/L during the 3rd Quarter
of 2016.

Monitor Well MW-2

¢ Laboratory analytical results indicated chloride concentrations exceeded the NMOCD
regulatory standard during each quarter of 2016. The detected chloride concentrations
ranged from 493 mg/L during the 1st Quarter of 2016 to 1,450 mg/L during the 3rd Quarter
of 2016.

Monitor Well MW-3

¢ Laboratory analytical results indicated chloride concentrations were below the NMOCD
regulatory standard during each quarter of 2016. The detected chloride concentrations
ranged from 21.4 mg/L during the 2nd Quarter of 2016 to 29.7 mg/L during the 3rd Quarter
of 2016.
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Monitor Well MW-4

¢ Laboratory analytical results indicated chloride concentrations exceeded the NMOCD
regulatory standard during the 3rd Quarter of 2016. The detected chloride concentrations
ranged from 123 mg/L during the 2nd Quarter of 2016 to 255 mg/L during the 3 rd Quarter
of 2016.

Monitor Well MW-5

¢ Laboratory analytical results indicated chloride concentrations were below the NMOCD
regulatory standard during each quarter of 2016. The detected chloride concentrations
ranged from 20.2 mg/L during the 2nd Quarter of 2016 to 28.2 mg/L during the 4th Quarter
of 2016.

Monitor Well MW-6

¢ Laboratory analytical results indicated chloride concentrations exceeded the NMOCD
regulatory standard during each quarter of 2016. The detected chloride concentrations
ranged from 1,360 mg/L during the 1st Quarter of 2016 to 1,570 mg/L during the 2nd Quarter
of 2016.

5.0 SUMMARY

¢ Currently, there are six groundwater monitor wells (MW-1 through MW-6) located at the
site.

¢ Monitor wells MW-1 through MW-6 were sampled during each quarter of 2016.
¢ Chloride concentrations in groundwater samples collected from monitor wells MW-1, MW-

3 and MW-5 were below the NMOCD regulatory standard during each quarter of 2016.
¢ The detected chloride concentrations in monitor wells MW-2, MW-4 and MW-6 exceeded

the NMOCD regulatory standards during one or more quarters of the 2016 reporting
period.

¢ The groundwater flow direction was relatively consistent during the 2016 reporting period,
ranging from 0.003 ft/ft to 0.004 ft/ft in the southeasterly direction.
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6.0 ANTICIPATED ACTIONS

¢ Monitor wells MW-1 through MW-6 will be monitored and sampled quarterly for the
presence of chloride during the 2017 reporting period.

¢ Based on laboratory analytical results from groundwater samples collected during the
2016 monitoring period, Energen proposes to install an additional monitor well (MW-7) to
further evaluate the status of groundwater at the site and to delineate the horizontal extent
of the plume. The proposed monitor wells will be installed during calendar year 2017,
pending NMOCD and landowner approval and receipt of the proper drilling permit from
the NMOSE. A “Proposed Monitor Well Location Map” is provided as Figure 4.

¢ An Annual Groundwater Monitoring Report will be prepared detailing field activities and
the results of groundwater monitoring activities conducted during the 2017 reporting
period.
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7.0 DISTRIBUTION

Copy 1: Dr. Tomas Oberding, Hydrologist
New Mexico Energy, Minerals and Natural Resources Department
Oil Conservation Division
1220 South St. Francis Drive
Santa Fe, New Mexico 87505

Copy 2: Ms. Olivia Yu
New Mexico Oil Conservation Division
District 1
1625 N. French Drive
Hobbs, New Mexico 88240

Copy 3: Mr. Andrew Cobb
Energen Resources Corporation
3510 North “A” Street
Midland, Texas 79705
Andy.Cobb@energen.com

Copy 4: Mr. Joel Lowry
Terracon Consultants
5827 50th Street, Suite 1
Lubbock, Texas 79424
joel.lowry@terracon.com
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Figure 2a – Groundwater Gradient Map (1Q2016)
Figure 2b – Groundwater Gradient Map (2Q2016)
Figure 2c – Groundwater Gradient Map (3Q2016)
Figure 2d – Groundwater Gradient Map (4Q2016)

Figure 3a – Groundwater Concentration Map (1Q2016)
Figure 3b – Groundwater Concentration Map (2Q2016)
Figure 3c – Groundwater Concentration Map (3Q2016)
Figure 3d – Groundwater Concentration Map (4Q2016)
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Figure 1– Topographic Map
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Figure 2a –Groundwater Gradient Map – 1Q2016
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Figure 2b –Groundwater Gradient Map – 2Q2016
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Figure 2c –Groundwater Gradient Map – 3Q2016
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Figure 2d –Groundwater Gradient Map – 4Q2016
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Figure 3a –Groundwater Concentration Map – 1Q2016
West Lovington Strawn Unit #8
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Figure 3b –Groundwater Concentration Map – 2Q2016
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Figure 3c –Groundwater Concentration Map – 3Q2016
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Figure 3d –Groundwater Concentration Map – 4Q2016
West Lovington Strawn Unit #8
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Figure 4 –Proposed Monitor Well Location Map
West Lovington Strawn Unit #8
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Table 1 – Groundwater Elevation Data
Table 2 – Groundwater Analytical Summary - Chloride



WELL
NUMBER DATE MEASURED CASING WELL

ELEVATION
DEPTH TO

WATER

CORRECTED
GROUNDWATER

ELEVATION

03/18/2016 3,975.66 56.49 3,919.17
06/16/2016 3,975.66 56.51 3,919.15
08/23/2016 3,975.66 56.50 3,919.16
12/30/2016 3,975.66 56.61 3,919.05

03/18/2016 3,974.82 57.60 3,917.22
06/16/2016 3,974.82 57.60 3,917.22
08/23/2016 3,974.82 57.60 3,917.22
12/30/2016 3,974.82 57.40 3,917.42

03/18/2016 3,976.73 59.19 3,917.54
06/16/2016 3,976.73 59.19 3,917.54
08/23/2016 3,976.73 59.20 3,917.53
12/30/2016 3,976.73 59.30 3,917.43

03/18/2016 3,974.49 57.36 3,917.13
06/16/2016 3,974.49 57.36 3,917.13
08/23/2016 3,974.49 57.36 3,917.13
12/30/2016 3,974.49 57.49 3,917.00

03/18/2016 3,974.39 55.56 3,918.83
06/16/2016 3,974.39 55.56 3,918.83
08/23/2016 3,974.39 55.56 3,918.83
12/30/2016 3,974.39 55.56 3,918.83

03/18/2016 3,976.16 58.60 3,917.56
06/16/2016 3,976.16 58.64 3,917.52
08/23/2016 3,976.16 58.62 3,917.54
12/30/2016 3,976.16 58.71 3,917.45

Elevations based on the North American Vertical Datum of 1988

TABLE 1
2016 ANNUAL REPORT

GROUNDWATER ELEVATION DATA

LEA COUNTY, NEW MEXICO
WEST LOVINGTON STRAWN UNIT #8

TERRACON PROJECT #: AR157026

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

Page 1 of 1



03/18/2016 24.5
06/16/2016 19.5
08/25/2016 29.8
12/30/2016 27.7

03/18/2016 493
06/16/2016 674
08/25/2016 1,450
12/30/2016 869

03/18/2016 24.6
06/16/2016 21.4
08/25/2016 29.7
12/30/2016 28.0

03/18/2016 136
06/16/2016 123
08/25/2016 255
12/30/2016 227

03/18/2016 24.0
06/16/2016 20.2
08/25/2016 26.9
12/30/2016 28.2

03/18/2016 1,360
06/16/2016 1,570
08/25/2016 1,410
12/30/2016 1,420

250
Chloride1=Chloride concentrations analyzed in accordance with EPA Method 300.0

SAMPLE LOCATION CHLORIDE
(mg/L)SAMPLE DATE

NMOCD CRITERIA

MW-2

MW-1

MW-6

MW-5

MW-4

MW-3

TERRACON PROJECT #: AR157026

TABLE 2
2016 ANNUAL REPORT

GROUNDWATER ANALYTICAL SUMMARY - CHLORIDE1

WEST LOVINGTON STRAWN UNIT #8
LEA COUNTY, NEW MEXICO

Page 1 of 1



APPENDIX C

Laboratory Data Sheets
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Analytical Report  535681
for

Terracon Consulting-Lubbock

Project Manager: Joel Lowry

West Lovington Strawn Unit #8

31-AUG-16

AR167180

1211 W. Florida Ave, Midland TX 79701

Xenco-Houston (EPA Lab code: TX00122):
Texas (T104704215), Arizona (AZ0765), Florida (E871002), Louisiana (03054)

Oklahoma (9218)

Xenco-Dallas (EPA Lab code: TX01468):  Texas (T104704295)
Xenco-Odessa (EPA Lab code: TX00158):  Texas (T104704400)

Xenco-San Antonio: Texas (T104704534)
Xenco Phoenix (EPA Lab Code: AZ00901): Arizona(AZ0757)

Xenco-Phoenix Mobile (EPA Lab code: AZ00901):  Arizona  (AZM757)

Collected By: Client
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Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Project Manager: Joel Lowry
Terracon Consulting-Lubbock
5827 50th st, Suite 1
Lubbock, TX 79424

Reference:  XENCO Report No(s): 535681
West Lovington Strawn Unit #8

                  Project Address:

Joel Lowry:

We are reporting to you the results of the analyses performed on the samples received under the project name
referenced above and identified with the XENCO Report Number(s)  535681. All results being reported under
this Report Number apply to the samples analyzed and properly identified with a Laboratory ID number.
Subcontracted analyses are identified in this report with either the NELAC certification number of the
subcontract lab in the analyst ID field, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report are in compliance with
NELAC standards. The uncertainty of measurement associated with the results of analysis reported is
available upon request. Should insufficient sample be provided to the laboratory to meet the method and
NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and
reported using all other available quality control measures.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories.  This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you.  The samples received, and described as recorded in Report No. 535681 will be filed for
60 days, and after that time they will be properly disposed without further notice, unless otherwise arranged
with you.  We reserve the right to return to you any unused samples, extracts or solutions related to them if we
consider so necessary (e.g., samples identified as hazardous waste, sample sizes exceeding analytical standard
practices, controlled substances under regulated protocols, etc).

We thank you for selecting XENCO Laboratories to serve your analytical needs.  If you have any questions
concerning this report, please feel free to contact us at any time.

Respectfully,

31-AUG-16

Project Manager
Kelsey Brooks
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Sample Cross Reference 535681

Terracon Consulting-Lubbock,  Lubbock, TX
West Lovington Strawn Unit #8

Sample Id

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6

08-23-16 11:45
08-23-16 14:05
08-23-16 14:40
08-23-16 13:30
08-23-16 12:48
08-23-16 15:20

Date Collected Lab Sample Id

535681-001
535681-002
535681-003
535681-004
535681-005
535681-006

Sample DepthMatrix

W
W
W
W
W
W
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CASE NARRATIVE

535681Work Order Number(s):
31-AUG-16Report Date:AR167180Project ID:

Project Name: West Lovington Strawn Unit #8

Date Received:

Client Name: Terracon Consulting-Lubbock

08/25/2016

None

Sample receipt non conformances and comments:

Sample receipt non conformances and comments per sample:
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4147 Greenbriar Dr, Stafford, TX 77477
9701 Harry Hines Blvd , Dallas, TX 75220
5332 Blackberry Drive, San Antonio TX 78238
1211 W Florida Ave, Midland, TX 79701
2525 W. Huntington Dr. - Suite 102, Tempe AZ 85282

Phone                                    Fax
(281) 240-4200            (281) 240-4280
(214) 902 0300            (214) 351-9139
(210) 509-3334            (210) 509-3335
(432) 563-1800            (432) 563-1713
(602) 437-0330

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Flagging Criteria

X In our quality control review of the data a QC deficiency was observed and flagged as noted.  MS/MSD recoveries were found to be
      outside of the laboratory control limits due to possible matrix /chemical interference, or a concentration of target analyte high enough
      to affect the recovery of the spike concentration. This condition could also affect the relative percent difference in the MS/MSD.

B A target analyte or common laboratory contaminant was identified in the method blank.  Its presence indicates possible field or
      laboratory contamination.

D The sample(s) were diluted due to targets detected over the highest point of the calibration curve, or due to matrix interference.
      Dilution factors are included in the final results. The result is from a diluted sample.

E The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.

F RPD exceeded lab control limits.

J The target analyte was positively identified below the quantitation limit and above the detection limit.

U Analyte was not detected.

L  The LCS data for this analytical batch was reported below the laboratory control limits for this analyte. The department supervisor and
    QA Director reviewed data. The samples were either reanalyzed or flagged as estimated concentrations.

H The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC Data were reviewed by the
     Department Supervisor and QA Director. Data were determined to be valid for reporting.

K Sample analyzed outside of recommended hold time.

JN A combination of the "N" and the "J" qualifier. The analysis indicates that the analyte is "tentatively identified" and the associated
      numerical value may not be consistent with the amount actually present  in the environmental sample.

** Surrogate recovered outside laboratory control limit.

BRL Below Reporting Limit.

RL Reporting Limit

MDL Method Detection Limit SDL Sample Detection Limit LOD Limit of Detection

PQL Practical Quantitation Limit MQL Method Quantitation Limit LOQ Limit of Quantitation

DL Method Detection Limit

NC Non-Calculable

+ NELAC certification not offered for this compound.

*   (Next to analyte name or method description) = Outside XENCO's scope of NELAC accreditation

Page 7 of 11                                             Final 1.000
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Prelogin/Nonconformance Report- Sample Log-In
XENCO Laboratories

535681Work Order #:

08/25/2016 11:40:00 AMDate/ Time Received:

Terracon Consulting-LubbockClient:

Sample Receipt Checklist

Checklist completed by: Date:

Checklist reviewed by:
Date:

Kelsey Brooks

08/25/2016

08/25/2016

 #2 *Shipping container in good condition?
 #3 *Samples received on ice?
 #4 *Custody Seal present on shipping container/ cooler?
 #5 *Custody Seals intact on shipping container/ cooler?
 #6 Custody Seals intact on sample bottles?
 #7 *Custody Seals Signed and dated?
 #8 *Chain of Custody present?
 #9 Sample instructions complete on Chain of Custody?
 #10 Any missing/extra samples?
 #11 Chain of Custody signed when relinquished/ received?
 #12 Chain of Custody agrees with sample label(s)?
 #13 Container label(s) legible and intact?
 #14 Sample matrix/ properties agree with Chain of Custody?
 #15 Samples in proper container/ bottle?
 #16 Samples properly preserved?
 #17 Sample container(s) intact?
 #18 Sufficient sample amount for indicated test(s)?
 #19 All samples received within hold time?
 #20 Subcontract of sample(s)?
 #21 VOC samples have zero headspace (less than 1/4 inch bubble)?
 #22 <2 for all samples preserved with HNO3,HCL, H2SO4? Except for
samples for the analysis of HEM or HEM-SGT which are verified by the
analysts.
 #23 >10 for all samples preserved with NaAsO2+NaOH, ZnAc+NaOH?

N/A
Yes
N/A
N/A
N/A
N/A
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
N/A
N/A
N/A

N/A

#1 *Temperature of cooler(s)? 4.6

Acceptable Temperature Range: 0 -  6 degC
Air and Metal samples Acceptable Range: Ambient

* Must be completed for after-hours delivery of samples prior to placing in the refrigerator

 Analyst:  PH Device/Lot#:

Comments

Jessica Kramer

Temperature Measuring device used :  r8
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Analytical Report  543192
for

Terracon Lubbock

Project Manager: Joel Lowry

Energen's WLSU #8

09-JAN-17

AR157026

6701 Aberdeen, Suite 9 Lubbock, TX 79424

Xenco-Houston (EPA Lab code: TX00122):
Texas (T104704215), Arizona (AZ0765), Florida (E871002), Louisiana (03054)

Oklahoma (9218)

Xenco-Dallas (EPA Lab code: TX01468):  Texas (T104704295)
Xenco-Odessa (EPA Lab code: TX00158):  Texas (T104704400)

Xenco-San Antonio: Texas (T104704534)
Xenco Phoenix (EPA Lab Code: AZ00901): Arizona(AZ0757)

Xenco-Phoenix Mobile (EPA Lab code: AZ00901):  Arizona  (AZM757)

Collected By: Client
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Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Project Manager: Joel Lowry
Terracon Lubbock
5827 50th st, Suite 1
Lubbock, TX 79424

Reference:  XENCO Report No(s): 543192
Energen's WLSU #8

                  Project Address:

Joel Lowry:

We are reporting to you the results of the analyses performed on the samples received under the project name
referenced above and identified with the XENCO Report Number(s)  543192. All results being reported under
this Report Number apply to the samples analyzed and properly identified with a Laboratory ID number.
Subcontracted analyses are identified in this report with either the NELAC certification number of the
subcontract lab in the analyst ID field, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report are in compliance with
NELAC standards. The uncertainty of measurement associated with the results of analysis reported is
available upon request. Should insufficient sample be provided to the laboratory to meet the method and
NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and
reported using all other available quality control measures.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories.  This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you.  The samples received, and described as recorded in Report No. 543192 will be filed for
60 days, and after that time they will be properly disposed without further notice, unless otherwise arranged
with you.  We reserve the right to return to you any unused samples, extracts or solutions related to them if we
consider so necessary (e.g., samples identified as hazardous waste, sample sizes exceeding analytical standard
practices, controlled substances under regulated protocols, etc).

We thank you for selecting XENCO Laboratories to serve your analytical needs.  If you have any questions
concerning this report, please feel free to contact us at any time.

Respectfully,

09-JAN-17

Project Manager
Kelsey Brooks
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Sample Cross Reference 543192

Terracon Lubbock,  Lubbock, TX
Energen's WLSU #8

Sample Id

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6

12-30-16 09:10
12-30-16 09:50
12-30-16 10:45
12-30-16 11:30
12-30-16 12:45
12-30-16 13:20

Date Collected Lab Sample Id

543192-001
543192-002
543192-003
543192-004
543192-005
543192-006

Sample DepthMatrix

W
W
W
W
W
W
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CASE NARRATIVE

543192Work Order Number(s):
09-JAN-17Report Date:AR157026Project ID:

Project Name: Energen's WLSU #8

Date Received:

Client Name: Terracon Lubbock

12/30/2016

None

Sample receipt non conformances and comments:

Sample receipt non conformances and comments per sample:
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Certificate of Analytical Results 543192

Terracon Lubbock,  Lubbock, TX
Energen's WLSU #8

12.30.16 16.40Date Received:
12.30.16 09.10Date Collected:543192-001Lab Sample Id:
WaterMatrix:MW-1Sample Id:

Chloride by EPA 300Analytical Method:

RNLAnalyst:

E300PPrep Method:

01.05.17 08.45Date Prep:

RNLTech:

Chloride

Parameter Result

12.5

Flag

mg/L

Units

 5

DilCas Number

16887-00-6 27.7

3007008Seq Number:

RL

01.05.17 11.00

Analysis Date

% Moisture:
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Certificate of Analytical Results 543192

Terracon Lubbock,  Lubbock, TX
Energen's WLSU #8

12.30.16 16.40Date Received:
12.30.16 09.50Date Collected:543192-002Lab Sample Id:
WaterMatrix:MW-2Sample Id:

Chloride by EPA 300Analytical Method:

RNLAnalyst:

E300PPrep Method:

01.05.17 08.45Date Prep:

RNLTech:

Chloride

Parameter Result

125

Flag

mg/L

Units

 50

DilCas Number

16887-00-6 869

3007008Seq Number:

RL

01.05.17 12.00

Analysis Date

% Moisture:
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Certificate of Analytical Results 543192

Terracon Lubbock,  Lubbock, TX
Energen's WLSU #8

12.30.16 16.40Date Received:
12.30.16 10.45Date Collected:543192-003Lab Sample Id:
WaterMatrix:MW-3Sample Id:

Chloride by EPA 300Analytical Method:

RNLAnalyst:

E300PPrep Method:

01.05.17 08.45Date Prep:

RNLTech:

Chloride

Parameter Result

12.5

Flag

mg/L

Units

 5

DilCas Number

16887-00-6 28.0

3007008Seq Number:

RL

01.05.17 12.00

Analysis Date

% Moisture:
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Certificate of Analytical Results 543192

Terracon Lubbock,  Lubbock, TX
Energen's WLSU #8

12.30.16 16.40Date Received:
12.30.16 11.30Date Collected:543192-004Lab Sample Id:
WaterMatrix:MW-4Sample Id:

Chloride by EPA 300Analytical Method:

RNLAnalyst:

E300PPrep Method:

01.05.17 08.45Date Prep:

RNLTech:

Chloride

Parameter Result

25.0

Flag

mg/L

Units

 10

DilCas Number

16887-00-6 227

3007008Seq Number:

RL

01.05.17 12.00

Analysis Date

% Moisture:
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Certificate of Analytical Results 543192

Terracon Lubbock,  Lubbock, TX
Energen's WLSU #8

12.30.16 16.40Date Received:
12.30.16 12.45Date Collected:543192-005Lab Sample Id:
WaterMatrix:MW-5Sample Id:

Chloride by EPA 300Analytical Method:

RNLAnalyst:

E300PPrep Method:

01.05.17 08.45Date Prep:

RNLTech:

Chloride

Parameter Result

12.5

Flag

mg/L

Units

 5

DilCas Number

16887-00-6 28.2

3007008Seq Number:

RL

01.05.17 13.00

Analysis Date

% Moisture:
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Certificate of Analytical Results 543192

Terracon Lubbock,  Lubbock, TX
Energen's WLSU #8

12.30.16 16.40Date Received:
12.30.16 13.20Date Collected:543192-006Lab Sample Id:
WaterMatrix:MW-6Sample Id:

Chloride by EPA 300Analytical Method:

RNLAnalyst:

E300PPrep Method:

01.05.17 08.45Date Prep:

RNLTech:

Chloride

Parameter Result

250

Flag

mg/L

Units

 100

DilCas Number

16887-00-6 1420

3007008Seq Number:

RL

01.05.17 13.00

Analysis Date

% Moisture:
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4147 Greenbriar Dr, Stafford, TX 77477
9701 Harry Hines Blvd , Dallas, TX 75220
5332 Blackberry Drive, San Antonio TX 78238
1211 W Florida Ave, Midland, TX 79701
2525 W. Huntington Dr. - Suite 102, Tempe AZ 85282

Phone                                    Fax
(281) 240-4200            (281) 240-4280
(214) 902 0300            (214) 351-9139
(210) 509-3334            (210) 509-3335
(432) 563-1800            (432) 563-1713
(602) 437-0330

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.

A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Flagging Criteria

X In our quality control review of the data a QC deficiency was observed and flagged as noted.  MS/MSD recoveries were found to be
      outside of the laboratory control limits due to possible matrix /chemical interference, or a concentration of target analyte high enough
      to affect the recovery of the spike concentration. This condition could also affect the relative percent difference in the MS/MSD.

B A target analyte or common laboratory contaminant was identified in the method blank.  Its presence indicates possible field or
      laboratory contamination.

D The sample(s) were diluted due to targets detected over the highest point of the calibration curve, or due to matrix interference.
      Dilution factors are included in the final results. The result is from a diluted sample.

E The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.

F RPD exceeded lab control limits.

J The target analyte was positively identified below the quantitation limit and above the detection limit.

U Analyte was not detected.

L  The LCS data for this analytical batch was reported below the laboratory control limits for this analyte. The department supervisor and
    QA Director reviewed data. The samples were either reanalyzed or flagged as estimated concentrations.

H The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC Data were reviewed by the
     Department Supervisor and QA Director. Data were determined to be valid for reporting.

K Sample analyzed outside of recommended hold time.

JN A combination of the "N" and the "J" qualifier. The analysis indicates that the analyte is "tentatively identified" and the associated
      numerical value may not be consistent with the amount actually present  in the environmental sample.

** Surrogate recovered outside laboratory control limit.

BRL Below Reporting Limit.

RL Reporting Limit

MDL Method Detection Limit SDL Sample Detection Limit LOD Limit of Detection

PQL Practical Quantitation Limit MQL Method Quantitation Limit LOQ Limit of Quantitation

DL Method Detection Limit

NC Non-Calculable

+ NELAC certification not offered for this compound.

*   (Next to analyte name or method description) = Outside XENCO's scope of NELAC accreditation
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QC Summary 543192

Terracon Lubbock
Energen's WLSU #8

718141-1-BLK

543192-006

543286-003

MB Sample Id:

Parent Sample Id:

Parent Sample Id:

Water

Water

Ground Water

Matrix:

Matrix:

Matrix:

Chloride by EPA 300

Chloride by EPA 300

Chloride by EPA 300

Analytical Method:

Analytical Method:

Analytical Method:

E300P

E300P

E300P

Prep Method:

Prep Method:

Prep Method:

01.05.17

01.05.17

01.05.17

Date Prep:

Date Prep:

Date Prep:

Chloride

Chloride

Chloride

Parameter

Parameter

Parameter

%RPD

%RPD

%RPD

Flag

Flag

Flag

20

20

20

RPD
Limit

RPD
Limit

RPD
Limit

1

0

1

3007008

3007008

3007008

Seq Number:

Seq Number:

Seq Number:

01.05.17 10:00

01.05.17 13:00

01.05.17 17:00

Analysis
Date

Analysis
Date

Analysis
Date

Limits

Limits

Limits

90-110

80-120

80-120

LCSD
%Rec

MSD
%Rec

MSD
%Rec

103

107

107

LCSD
Result

MSD
Result

MSD
Result

25.8

4090

1560

LCS
%Rec

MS
%Rec

MS
%Rec

104

107

106

26.0

4100

1550

Spike
Amount

Spike
Amount

Spike
Amount

25.0

2500

1250

MB
Result

Parent
Result

Parent
Result

<2.50

1420

222

718141-1-BKS

543192-006 S

543286-003 S

LCS Sample Id:

MS Sample Id:

MS Sample Id:

718141-1-BSD

543192-006 SD

543286-003 SD

LCSD Sample Id:

MSD Sample Id:

MSD Sample Id:

mg/L

mg/L

mg/L

Units

Units

Units

LCS
Result

MS
Result

MS
Result
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Prelogin/Nonconformance Report- Sample Log-In
XENCO Laboratories

543192Work Order #:

12/30/2016 04:40:00 PMDate/ Time Received:

Terracon LubbockClient:

Sample Receipt Checklist

Checklist completed by: Date:

Checklist reviewed by:
Date:

Liz Givens

01/03/2017

01/04/2017

 #2 *Shipping container in good condition?
 #3 *Samples received on ice?
 #4 *Custody Seal present on shipping container/ cooler?
 #5 *Custody Seals intact on shipping container/ cooler?
 #6 Custody Seals intact on sample bottles?
 #7 *Custody Seals Signed and dated?
 #8 *Chain of Custody present?
 #9 Sample instructions complete on Chain of Custody?
 #10 Any missing/extra samples?
 #11 Chain of Custody signed when relinquished/ received?
 #12 Chain of Custody agrees with sample label(s)?
 #13 Container label(s) legible and intact?
 #14 Sample matrix/ properties agree with Chain of Custody?
 #15 Samples in proper container/ bottle?
 #16 Samples properly preserved?
 #17 Sample container(s) intact?
 #18 Sufficient sample amount for indicated test(s)?
 #19 All samples received within hold time?
 #20 Subcontract of sample(s)?
 #21 VOC samples have zero headspace (less than 1/4 inch bubble)?
 #22 <2 for all samples preserved with HNO3,HCL, H2SO4? Except for
samples for the analysis of HEM or HEM-SGT which are verified by the
analysts.
 #23 >10 for all samples preserved with NaAsO2+NaOH, ZnAc+NaOH?

Yes
Yes
No
N/A
N/A
N/A
Yes
Yes
N/A
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
N/A
N/A

N/A

 IR3

#1 *Temperature of cooler(s)? 1

Acceptable Temperature Range: 0 -  6 degC
Air and Metal samples Acceptable Range: Ambient

* Must be completed for after-hours delivery of samples prior to placing in the refrigerator

 Analyst:  PH Device/Lot#:MPG 208515

Comments

Brenda Ward

Temperature Measuring device used :  IR3
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APPENDIX D

Table 3 – Historical Groundwater Analytical Summary – Select Metals and Anions
Table 4 – Historical Groundwater Analytical Summary - BTEX
Table 5 – Historical Groundwater Analytical Summary - PAHs



Arsenic

Barium

Cadmium

Chromium

Copper

Iron

Lead

Manganese

Selenium

Silver

Mercury

Fluoride

Nitrate

Sulfate

Chloride

M
W

-1
12

/1
3/

12
-

-
-

-
-

-
-

-
-

-
-

-
-

-
27

M
W

-2
12

/1
3/

12
-

-
-

-
-

-
-

-
-

-
-

-
-

-
13

0
M

W
-3

12
/1

3/
12

-
-

-
-

-
-

-
-

-
-

-
-

-
-

28
M

W
-4

12
/1

3/
12

-
-

-
-

-
-

-
-

-
-

-
-

-
-

39
0

M
W
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12
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-
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-

-
-

-
-

-
-

-
-

-
-

-
23
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10

/0
8/

15
N

D
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09
51

N
D

N
D

N
D
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D
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APPENDIX E

Release Notification and Corrective Action (Form C-141)





APPENDIX F

CD of the 2016 Annual Groundwater Monitoring Report
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