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March 30, 2017

New Mexico Enegy, Minerals and Natural Resources Department
Oil Conservation Division

1220 South St. Francis Drive

Santa Fe, New Mexico 87505

Attn:  Dr. Tomas Oberding

Re: 2016 Annual Groundwater Monitoring Report
West Lovington Strawn Unit #8
U/L “L", Sec. 34, T15S, R35E
Lea County, New Mexico
NMOCD Reference No. 1R-2457
Terracon Project No. AR157026

Dear Dr. Oberding:

On behalf of Energen Resources Corporation, Terracon is pleased to submit the 2016 Annual
Groundwater Monitoring Report prepared for the West Lovington Strawn Unit #8 site. Within the report,
you will find details of field activities and the results of quarterly groundwater monitoring activities
conducted during the 2016 reporting period, along with the following proposed changes anticipated to
occur during the 2017 reporting period:

m 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 dissolved-

phase plume.

If you have any questions or need any additional information, please feel free to contact either of the
undersigned at (806) 300-0140

Sincerely,

Tlerracon

Prepared % Reviewed by:

al Lowry AVQ Ex

Project Geologist Senio

Lubbock Office Manager — Lubbock

Terracon Consultants Inc. 5827 50" Streef, Suite 1 Lubbock, Texas 79424
P 806-300-0140  terracon.com/lubbock
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March 29, 2017

Energen Resources Corporation
3510 North “A” Street

Building A & B

Midland, Texas 79705

Attn:  Mr. Andrew Cobb
P (432) 557 3145
E: Andy.Cobb@energen.com

Re: 2016 Annual Groundwater Monitoring Report
West Lovington Strawn Unit #8
U/L “L”, Sec. 34, T15S, R35E
Lea County, New Mexico
NMOCD Reference No. 1RP-2457
Terracon Project No. AR157026

Dear Mr. Cobb:

Terracon is pleased to submit four copies of the 2016 Annual Groundwater Monitoring Report for
the above-referenced site.

We appreciate the opportunity to perform these services for Energen Resources Corporation
(Energen). Please contact either of the undersigned at (806) 300-0140 if you have questions
regarding the information provided in the report.

Sincerely,
Tlerracon

Prepared by: Reviewed by:

LU

XDT'JoeI Lowry
Project Geologist
Lubbock Office Manager — Lubbock

Terracon Consultants Inc. 5827 50 St.  Lubbock, Texas 79424
P 806 300 0140 F 806 797 0947  terracon.com/lubbock

Environmental B Facilities & Geotechnical a2 Materials
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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 32.971362° North, Longitude 103.401210° West

The site consists of an approximate 2-acre well pad
improved with 8 above-ground storage tanks (ASTs), the
General Site Description 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 detalils.

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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Energen Resources Corp. 1rerrac0n

West Lovington Strawn Unit #8 m Lea County, New Mexico
February 9, 2017 m Terracon Project Number AR157026

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 (VOCSs)
in accordance with EPA SW-846 Method 8260B and polycyclic aromatic hydrocarbons (PAHSs) 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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Energen Resources Corp. 1rerrac0n

West Lovington Strawn Unit #8 m Lea County, New Mexico
February 9, 2017 m Terracon Project Number AR157026

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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West Lovington Strawn Unit #8 m Lea County, New Mexico
February 9, 2017 m Terracon Project Number AR157026

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 1% 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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West Lovington Strawn Unit #8 m Lea County, New Mexico
February 9, 2017 m Terracon Project Number AR157026

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

21 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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West Lovington Strawn Unit #8 m Lea County, New Mexico
February 9, 2017 m Terracon Project Number AR157026

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 2" Quarter of 2016 to 29.8 mg/L during the 3" 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 1% Quarter of 2016 to 1,450 mg/L during the 3" 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 2" Quarter of 2016 to 29.7 mg/L during the 3" Quarter
of 2016.
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West Lovington Strawn Unit #8 m Lea County, New Mexico
February 9, 2017 m Terracon Project Number AR157026

Monitor Well MW-4

Laboratory analytical results indicated chloride concentrations exceeded the NMOCD
regulatory standard during the 3" Quarter of 2016. The detected chloride concentrations
ranged from 123 mg/L during the 2" Quarter of 2016 to 255 mg/L during the 3" 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 2" Quarter of 2016 to 28.2 mg/L during the 4™ Quarter
of 2016.

Monitor Well MW-6

5.0

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 15 Quarter of 2016 to 1,570 mg/L during the 2" Quarter
of 2016.

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 50" Street, Suite 1
Lubbock, Texas 79424
joel.lowry@terracon.com
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APPENDIX A

Figure 1- Site Location Map

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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APPENDIX B

Table 1 — Groundwater Elevation Data
Table 2 — Groundwater Analytical Summary - Chloride



TABLE 1

2016 ANNUAL REPORT

GROUNDWATER ELEVATION DATA
WEST LOVINGTON STRAWN UNIT #8

LEA COUNTY, NEW MEXICO

TERRACON PROJECT #: AR157026

CORRECTED
WELL CASING WELL DEPTH TO
DATE MEASURED GROUNDWATER
NUMBER ELEVATION WATER ELEVATION
03/18/2016 3,975.66 56.49 3,919.17
MW-1 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
MW-2 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
MW-3 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
MW-4 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
MW-5 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
MW-6 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
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2016 ANNUAL REPORT

TABLE 2

GROUNDWATER ANALYTICAL SUMMARY - CHLORIDE"
WEST LOVINGTON STRAWN UNIT #8

LEA COUNTY, NEW MEXICO
TERRACON PROJECT #: AR157026

SAMPLE LOCATION | SAMPLE DATE (Gl lLolIDi2
(mg/L)
03/18/2016 245
06/16/2016 195
MWL 08/25/2016 0.8
12/30/2016 277
03/18/2016 493
MW-2 06/16/2016 674
08/25/2016 1.450
12/30/2016 869
03/18/2016 246
06/16/2016 214
MW:S 08/25/2016 9.7
12/30/2016 28.0
03/18/2016 136
06/16/2016 123
M 08/25/2016 255
12/30/2016 227
03/18/2016 24.0
06/16/2016 202
MW= 08/25/2016 6.9
12/30/2016 28.2
03/18/2016 1.360
06/16/2016 1570
MW-6 08/25/2016 1410
12/30/2016 1,420
NMOCD CRITERIA oG

Chloride=Chloride concentrations analyzed in accordance with EPA Method 300.0
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APPENDIX C

Laboratory Data Sheets



Analytical Report 527204

for
Terracon Consulting-Lubbock

Project Manager: Joel Lowry
WLSU #8

25-MAR-16

Collected By: Client

XENCO

LABORATORIES

1211 W. Florida Ave, Midland TX 79701

Xenco-Houston (EPA Lab code: TX00122):
Texas (T104704215-15-19), 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 (T104704534-15-1)
Xenco Phoenix (EPA Lab Code: AZ00901): Arizona(AZ0757)
Xenco-Phoenix Mobile (EPA Lab code: AZ00901): Arizona (AZM757)
Xenco-Atlanta (EPA Lab Code: GA00046):
Florida (E87429), North Carolina (483), South Carolina (98015), Kentucky (85), DoD ( L10-135)
Texas (T104704477), Louisiana (04176), USDA (P330-07-00105)

Xenco-Lakeland: Florida (E84098)
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E o

LABORATORIES

25-MAR-16

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

Lubbock, TX 79424

Reference: XENCO Report No(s): 527204
WLSU #8
Project Address: NM

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) 527204. 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. 527204 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,

(O

Kelsey Brooks

Project Manager

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

Houston - Dallas - Odessa - San Antonio - Tampa - Lakeland - Atlanta - Phoenix - Oklahoma - Latin America
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E o Sample Cross Reference 527204

Terracon Consulting-Lubbock, Lubbock, TX

WLSU #8
Sample Id Matrix Date Collected Sample Depth Lab Sample Id
MW-1 W 03-18-16 11:00 527204-001
MW-2 w 03-18-16 11:20 527204-002
MW-3 W 03-18-16 11:40 527204-003
MW-4 4 03-18-16 11:55 527204-004
MW-5 4 03-18-16 12:15 527204-005
MW-6 W 03-18-16 13:00 527204-006

Page 3 of 11 Final 1.000



E O CASE NARRATIVE

LABORATORIES
Client Name: Terracon Consulting-Lubbock

Project Name: WLSU #8

Project ID: Report Date: 25-MAR-16
Work Order Nurnber(s): 527204 Date Received: 03/22/2016

Sample receipt non conformances and comments:

Sample receipt non conformances and comments per sample:

None

Page 4 of 11 Final 1.000



1T Jo G abed

000'T leuld
103eueA 100lo1g
syoo1g Aos[o
nsuy)) sndio)) - essap() - BOLIDWY UNe] - Uojey eoog - edwie] - BJUB[}Y - OIUOJUY UES - Se[[B(] - UOISNOH
‘SunLMm Ul 0} peaIfe ASIMIAYIO0 SSI[UN IOPIO JI0M SIY) JOJ PAOTOAUI JUNOWE AN} 0} PAIWI] ST AN[IqeI] IO
‘paruasard £qaIay ejep ay) Jo asn pua Ay 0} AJueLiem ou sayew pue A)ijiqisuodsal ou sawnsse saLojeIoqe] OONTX
*sar10jeIoqe] OONIX Jo yuswdpn(jsaq oy juasaxdar y1odax eankjeue siyy Jnoydnoayy pessardxa synsar pue suonejdrdijur ay |
*9SN [RIJUSPIUOD PUE SAISN[OXA INOK J0J opew usaq sey ‘sjuasaidar 31 afedpoed ejep ammuo ayy pue “odar [eankeue siyf,
001 09¢1 00°S 0%C 001 9¢1 00°S 94T 00T €6t 00°S SHT opHo[Y)
gtil 18w Td /3w Td 18w Td /3w Td /3w Td /3w ST/
S1:50 91-ST-TeN SEH0 91-ST-TeIN vIb0 91-ST-IeN ¥Si€0 91-ST-1eIN YE€0 91-ST-TBN VI:E0 91-STIRN  |:pa2djpuy
S1:60 91-ST-TeN SEH0 91-ST-TeN vI0 91-ST-IeN ¥S:€0 91-ST-1eIN YE€0 91-ST-IeN YL:E0 9I-ST-IBN | :papovuxy 1°00€/00€ V4 Aq suoruy druedaouy
00-€1 91-8I-IEN S1:TI 91-81-TeN SS:IT 91-81-TeN Ob:11 91-81-IeN 0T 11 91-81-1eN 00:11 91-81-IeN | :pajdung
AALYM ALV M AALVM AALVM WALV M YALVM XU
sypdoq
parsanbayy sisdjpuy
9-MIN S-MIN P-MIN €M M I-MIN pI p1a1d
900-+0TLTS $00-+0TLTS ¥00-40TLTS €00-70TLTS 200-0TLTS 100-+0TLTS I qvT

SY001g A9S[oY :19eue]A 393foag

9IAVIN-SC
We ¢p:01 91-CC-TeJN °nL

:9)e( 3oday
:qeTT Ul PpIAIIY Neq

8# NSIA :duieN ja3foag
XL 9P0qqnT “poqqn-3unnsuo)) uoderad I,
POTLIS Arewiung SISA[euy Jo 9)edyn.aa)

NN :uoned0] 30loag
Hhd110g)
:p1393foag

KIMOT [90f

SAIHOALYHDODEWY]

OJN3X



XENCO

LABORATORIES Flagglng 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 ~ L.OQ 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

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

Houston - Dallas - San Antonio - Atlanta - Midland/Odessa - Tampa/Lakeland - Phoenix - Latin America

Phone Fax
4147 Greenbriar Dr, Stafford, TX 77477 (281) 240-4200 (281) 240-4280
9701 Harry Hines Blvd , Dallas, TX 75220 (214) 902 0300 (214) 351-9139
5332 Blackberry Drive, San Antonio TX 78238 (210) 509-3334 (210) 509-3335
1211 W Florida Ave, Midland, TX 79701 (432) 563-1800 (432) 563-1713
2525 W. Huntington Dr. - Suite 102, Tempe AZ 85282 (602) 437-0330
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E o Form 3 - MS Recoveries

RS ROTEIRIES Project Name: WLSU #8
Work Order #: 527204
Lab Batch #: 991049 Project ID:
Date Analyzed: 03/25/2016 Date Prepared: 03/25/2016 Analyst: MNR
QC- Sample ID: 526975-001 S Batch#: 1 Matrix: Water
Reporting Units: mg/L MATRIX / MATRIX SPIKE RECOVERY STUDY
Inorganic Anions by EPA 300 Farent Spiked Sample Control
Sample Spike Result %R Limits Flag
Result Added [C] [D] %R
Analytes Al (Bl
Chloride 182 250 431 | 100 | 80-120
Lab Batch #: 991049
Date Analyzed: 03/25/2016 Date Prepared: 03/25/2016 Analyst: MNR
QC- Sample ID: 527204-005 S Batch #: 1 Matrix: Water
Reporting Units: mg/L MATRIX / MATRIX SPIKE RECOVERY STUDY
Inorganic Anions by EPA 300 Earen) Spiked Sample Control
Sample Spike Result %R Limits Flag
Result Added [C] [D] %R
Analytes Al (Bl
Chloride 24.0 125 146 98 | 80-120

Matrix Spike Percent Recovery [D] = 100*(C-A)/B
Relative Percent Difference [E] = 200*(C-A)/(C+B)
All Results are based on MDL and Validated for QC Purposes

BRL - Below Reporting Limit
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[0 4143 Greenbriar Drive, Stafford, TX 77477  281-240-4200

ANALYSIS REQUEST & CHAIN OF CUSTODY RECORD

[0 9701 Harry Hines Bivd., Dallas, TX 75220 214-902-0300

-
o

Laboratorics i i -500- 12600 Wes' " ™~ 7, -1800 ial #:
[ 5332, Blackberry Drive, San Antonio, TX 78238  210-509-3334 O @._.Q% 1 u,O_m — } Serial #: w w O m h “_. Page of
Company-City Phone Lab Only: /. _ m 9 _
Ener ..uh.\/ mvw&?\,a.\v ?}./%p?\r& Corrected Temp:} 4°C ) ﬁ O f
Project Name-Location E\_.mSo:mf done at XENCO Project ID TAT: ASAP 5h 12h 24h 48h 3d 5d 7d 10d 21d Standard TAT is project specific.
WiLs i g 2 It is typically 5-7 Working Days for level 1l and 10+ Working days for level Ill and IV data.
Proj. State: TX, AL, FL, GA, LA, MS, NC, |Proj. Manager (PM) - 5 Remarks
NJ, PA, SC, TN, UT Other A/ WA <oe¢ Low T P AELL: 2| |5
E-mailResultsto  [JPM and Fax No: g 2 ~ Z|e o | I m
voel\low/s @ teviaton com , © 5l Sl§| 5 oo
Invoice to [JAccoufiing [Jinc. Invoj€e With Final Report [ Invoice must have a P.O. z 4 AW 2 .m” T @ 23 gl 8
1 i ~ > < = - T~ & - = 2
Bill to: m.\ﬁ.\w?\r Pogouvies. Q\b \A._.?L(( Colelo - I|a | < z Y| o sl . m
— L QuotelPricing P.O-Nos B-CallforR.O 2o Slofofg(a 6| o] 3 8 £
: P.0-No: > = Lol W
R &} {sgl61”18 2|5 & 2 "
T o =1 O = =
, s <l X7 [gl8lz | s| |5 & 5
QAPP Per-Contract CLP AGCEE NAVY DOE DOD USACE OTHER: Q;\ W - o M .m 2] s > 2 = ® m v
- x | =1 o =
L o Q =
Special DLs (GW DW QAPP MDLs RLs SeeLabPM Included Call PM) m 2|R[<|Z[5]%]0 o AEIEFE
E 2| =lan|T|y|> N HAHER]
i — HREEAEE 5 gl e o
Sampler Name  — E\.\.\N m_u:mEﬂm&.E , = () w (O] m olx ke - 0 m 9 M
g| &| ol - @ 114N p s|81% 2
Al m/m,w.mmTMmuwmmWww 8 g -
Sampling ; ; gl sN\&| §]|3 o|® CIE(BIC al = o |2| €O o
Sample ID Date Time gl x g5 £\Eg| 2| o Slalsl4lr © M sla| &l 2 5
=l -] [ 1] m 7] s Ll ] © allla = < - - ‘a o
a2at|E ENILR BV El 2| SIZ|I2|Q]0lE|7 @ =E|lS5| 5| E = >
$:l8|STe—=l 8| &2 8|5[#|a[8|2|5 B|C JHERINNEN
1| M- 3)iello {1100 < UYef [T A 4
2| MW-T {120 - | 4 2
3IMW-2 n__:o B | ¥ 3
A Mw-4 [ A 3 :
5| MW-5 1214 y _ X 5
6 M- V¥ lzod { X :
7 7
8 8
9 9
10
_Relinquished by (Initials and Sign) Date & Time W@.an_m Bd to (Initials and fign) ~ Date & Time | Total Containers per COC: Cooler Temp: nﬂ °c
1n C /e f / ] S&4f) |Otherwise agreed on writing. Reports are the Intellectual Property of XENCO
A AN 3[2y oS A2
ol 377, \ - .\\ x R g Y/ ' hn - until paid. Samples will be held 30 days after final report is e-mailed unless
3 5) i \ v 6) hereby requested. Rush Charges and Collection Fees are pre-approved if needed.

Preservatives: Various (V), HCI pH<2 (H), H2S04 pH<2 (§), HNO3 pH<2 (N), Asbc Acid&NaOH (A), ZnAc&NaOH (Z}, (Cool, <4C) (C), None (NA),See Label (L), Other (O)
Cont. Size: 40z (4), 80z (8), 320z (32), 40ml VOA (40), 1L (1), 500ml (5), Tedlar Bag (B), Various (V), Other

Committed to Excellence in Service and Quality

Matrix: Air (A), Product (P), Solid (8), Water (W), Liquid (L)

Notice: Signature of this document and relinquishment of these samples constitutes a valid purchase order from client company to Xenco Laboratories and its affiliates,
subcontractors and assigns under Xenco's standard terms and conditions of service unless previously negotiated under a fully executed client contract.

Cont. Type: Glass Amb (A), Glass Clear (C), Plastic (P), Various (V)
Www.xenco.com
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XENCO XENCO Laboratories

LABORATORIES Prelogin/Nonconformance Report- Sample Log-In

Client: Terracon Consulting-Lubbock Acceptable Temperature Range: 0 - 6 degC

Date/ Time Received: 03/22/2016 10:45:00 AM Air and Metal samples Acceptable Range: Ambient

Work Order #: 527204 Temperature Measuring device used : r8
Sample Receipt Checklist Comments

#1 *Temperature of cooler(s)? 3.2

#2 *Shipping container in good condition? Yes

#3 *Samples received on ice? Yes

#4 *Custody Seals intact on shipping container/ cooler? N/A

#5 Custody Seals intact on sample bottles? N/A

#6 *Custody Seals Signed and dated? N/A

#7 *Chain of Custody present? Yes

#8 Sample instructions complete on Chain of Custody? Yes

#9 Any missing/extra samples? No

#10 Chain of Custody signed when relinquished/ received? Yes

#11 Chain of Custody agrees with sample label(s)? Yes

#12 Container label(s) legible and intact? Yes

#13 Sample matrix/ properties agree with Chain of Custody? Yes

#14 Samples in proper container/ bottle? Yes

#15 Samples properly preserved? Yes

#16 Sample container(s) intact? Yes

#17 Sufficient sample amount for indicated test(s)? Yes

#18 All samples received within hold time? Yes

#19 Subcontract of sample(s)? No

#20 VOC samples have zero headspace (less than 1/4 inch bubble)? N/A

#21 <2 for all samples preserved with HNO3,HCL, H2S0O4? Except for N/A

samples for the analysis of HEM or HEM-SGT which are verified by the

analysts.

#22 >10 for all samples preserved with NaAsO2+NaOH, ZnAc+NaOH? N/A

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

Analyst: PH Device/Lot#: 10 FOX 4831 A032690

"\ 950 VA ‘\“,,, 14184,
Checklist completed by: ey o o Date: 03/22/2016

Carley Owens

Checklist reviewed by: W %W A —
atle:

Kelsey Brooks

Page 11 of 11 Final 1.000



Analytical Report 531934

for
Terracon Consulting-Lubbock

Project Manager: Joel Lowry
WLSU #8 (Energen)
AR157026
22-JUN-16

Collected By: Client

XENCO

LABORATORIES

1211 W. Florida Ave, Midland TX 79701

Xenco-Houston (EPA Lab code: TX00122):
Texas (T104704215-15-19), 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 (T104704534-15-1)
Xenco Phoenix (EPA Lab Code: AZ00901): Arizona(AZ0757)
Xenco-Phoenix Mobile (EPA Lab code: AZ00901): Arizona (AZM757)
Xenco-Atlanta (EPA Lab Code: GA00046):
Florida (E87429), North Carolina (483), South Carolina (98015), Kentucky (85), DoD ( L10-135)
Texas (T104704477), Louisiana (04176), USDA (P330-07-00105)

Xenco-Lakeland: Florida (E84098)
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E o

LABORATORIES

22-JUN-16

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

Lubbock, TX 79424

Reference: XENCO Report No(s): 531934
WLSU #8 (Energen)
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) 531934. 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. 531934 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,

(O

Kelsey Brooks

Project Manager

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

Houston - Dallas - Odessa - San Antonio - Tampa - Lakeland - Atlanta - Phoenix - Oklahoma - Latin America
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E o Sample Cross Reference 531934

Terracon Consulting-Lubbock, Lubbock, TX
WLSU #8 (Energen)

Sample Id Matrix Date Collected Sample Depth Lab Sample Id
MW-1 w 06-16-16 11:10 0 531934-001
MW-2 W 06-16-16 12:08 0 531934-002
MW-3 W 06-16-16 11:40 0 531934-003
MW-4 4 06-16-16 11:55 0 531934-004
MW-5 4 06-16-16 11:20 0 531934-005
MW-6 W 06-16-16 17:30 0 531934-006

Version: 1.%
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E O CASE NARRATIVE

LABORATORIES
Client Name: Terracon Consulting-Lubbock

Project Name: WLSU #8 (Energen)

Project ID: AR157026 Report Date: ~ 22-JUN-16
Work Order Number(s): 537934 Date Received: 06/17/2016

Sample receipt non conformances and comments:

Joel called and asked to only put the third sample on hold for chloride

Page 4 of 12 Final 1.000



E O CASE NARRATIVE

LABORATORIES
Client Name: Terracon Consulting-Lubbock

Project Name: WLSU #8 (Energen)

Project ID: AR157026 Report Date: ~ 22-JUN-16
Work Order Number(s): 537934 Date Received: 06/17/2016

Sample receipt non conformances and comments per sample:

None
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XENCO

LABORATORIES Flagglng 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 ~ L.OQ 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

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

Houston - Dallas - San Antonio - Atlanta - Midland/Odessa - Tampa/Lakeland - Phoenix - Latin America

Phone Fax
4147 Greenbriar Dr, Stafford, TX 77477 (281) 240-4200 (281) 240-4280
9701 Harry Hines Blvd , Dallas, TX 75220 (214) 902 0300 (214) 351-9139
5332 Blackberry Drive, San Antonio TX 78238 (210) 509-3334 (210) 509-3335
1211 W Florida Ave, Midland, TX 79701 (432) 563-1800 (432) 563-1713
2525 W. Huntington Dr. - Suite 102, Tempe AZ 85282 (602) 437-0330

Page 7 of 12 Final 1.000



000°T feud 2T Jo g abed

%1 ‘UOISIOA

mOmO&E& UO .Ho,w UBM—UEM\/ Ucm TN uo UOme Ie mﬁﬁm@u =<
(212001 = [D] £104005y 2ge011dn(y o31dg yuerg
[d1/(D)x001 = [a] 10000y oy1dg Nue[g

[(d+0)/(d-D)100T = AdY S9USIIFI( JUIdJ PATR[NY

0z 011-06 z 101 TSt 0'sT €01 L'sT 0T 00'1> apuo[y)
o] lalamsoy | [al lal ol Ll sndfeuy
adid% A% % A% apedridng A% NnsaY vl
Sely | sy sy aad “dnq aidg PppPYVy | oyidg aidg Pappy | ynsdy dqdures
fopue) | [opue) Hds g yuerg s | yuerg yueg aidg yuerg 1'00€/00€ Vdd Aq suoruy dued.iouy
AdNLS AATAODHY HLVOII'TdNA IMIdS NV / AMIdS MINVI/ JINVI /8w ssyun
M XIDEN [ #Uded SYL-1-96101L :dIdureg £€0L966 Al ydred qe]
910T/12/90 :PIzA[euy e 9107/17/90 :paiedaig apeq AN Hshjeuy
9zoLs 1AV ‘dI3nloig PEGIES 4 J9PIQ NIOA

#5117 422 %13 aon
Supsar
vird

(uwadaduy) 8# NSTAA :Qwe)N 3loag
S3I¥OoLVH¥OgVv]

SILIDA0IY (SH / S9 OJN=AX



E o Form 3 - MS Recoveries

RS ROTEIRIES Project Name: WLSU #8 (Energen)
Work Order #: 531934
Lab Batch#: 996703 Project ID: AR157026
Date Analyzed: 06/21/2016 Date Prepared: 06/21/2016 Analyst: MNR
QC- Sample ID: 531907-001 S Batch #: 1 Matrix: Ground Water
Reporting Units: mg/L MATRIX / MATRIX SPIKE RECOVERY STUDY
Inorganic Anions by EPA 300 Farent Spiked Sample Control
Sample Spike Result %R Limits Flag
Result Added [C] (D] %R
Analytes Al (Bl
Chloride 133 125 142 | 103 | 80120
Lab Batch #: 996703
Date Analyzed: 06/21/2016 Date Prepared: 06/21/2016 Analyst: MNR
QC- Sample ID: 531934-001 S Batch #: 1 Matrix: Water
Reporting Units: mg/L MATRIX / MATRIX SPIKE RECOVERY STUDY
Inorganic Anions by EPA 300 Earen) Spiked Sample Control
Sample Spike Result %R Limits Flag
Result Added [C] [D] %R
Analytes Al (Bl
Chloride 19.5 125 133 o1 | 80-120

Matrix Spike Percent Recovery [D] = 100*(C-A)/B
Relative Percent Difference [E] = 200*(C-A)/(C+B)
All Results are based on MDL and Validated for QC Purposes

BRL - Below Reporting Limit

Version: 1.%
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XXENC ( Sample Duplicate Recovery )

Project Name: WLSU #8 (Energen)

Work Order #: 531934

Lab Batch #: 996703 Project ID: AR157026
Date Analyzed: 06/21/2016 19:40 Date Prepared: 06/21/2016 Analyst: MNR
QC- Sample ID: 531907-001 D Batch#: 1 Matrix: Ground Water
Reporting Units: mg/L SAMPLE / SAMPLE DUPLICATE RECOVERY
Inorganic Anions by EPA 300/300.1 Parent Sample| ~Sample Control
Result Duplicate RPD Limits Flag
[A] Result %RPD
Analyte (B]

Chloride 13.3 11.2 L7 20

Lab Batch #: 996703

Date Analyzed: 06/21/2016 17:51 Date Prepared: 06/21/2016 Analyst: MNR
QC- Sample ID: 531934-001 D Batch #: 1 Matrix: Water
Reporting Units: mg/L SAMPLE / SAMPLE DUPLICATE RECOVERY
Inorganic Anions by EPA 300/300.1 Parent Sample| ~ Sample Control
Result Duplicate RPD Limits Flag
[A] Result %RPD
Analyte [B]
Chloride 19.5 20.9 7 20

Spike Relative Difference RPD 200 * | (B-A)/(B+A) |
All Results are based on MDL and validated for QC purposes.

BRL - Below Reporting Limit

Version: 1.%
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= 2194 34

CHAIN OF CUSTODY RECORD

Laboratory:  Xenco Laboratories ANALYSIS LAB USE ONLY
Address: 1211 W. Florida Ave. REQUESTED Rl
432-563-1800 WHEN RECEIVED (°C)
Office Location Lubbock Phone:
Contact: Joel Lowry Page 1of 1
Project Manager Joel Lowry PO/SO #: Bill Energen Resources, A. Cobb =
Sampler's Name Joel Lowry Sampler's Signature m
2
Project-Number Project Name No. Type of Containers m
<
AR157026 WLSU #8 (Energen) )w &
E Q| o .%_ g M m
2| Date Time | € % Identifying Marks of Sample(s) 818 |~ 5
2 = g8 B 5 Lab Sample ID
6/16/2016/{ \» QO X MW-1 { X
6/16/2016){ -7+ 0 G X MW-2 , X
6/16/2016|1: ¥\ U X MW-3 \ X
6/16/2016[1\.5 & X MW-4 [ X
6/16/2016| |\, T X MW-5 | X
6/16/2016 \"T> 3V X MW-6 ( X
TURNAROUND TIME O Normal [ 48-Hour Rush CJ 24-Hour Rush TRRP Laboratory Review Checklist O Yes O No
Relinquished by (Sigpature) Date: Time: Received by (Signature) Date: Time: NOTES: Please m_ﬁm__ Tmmc_ﬁm to
¥ 3
\u \Lw S @\?:g ( \Uv SO &ﬁ 4q Q\Tr\ @\\®\\® \Wﬁ\o erin.loyd@terracon.com
xm:gcﬂrmn by ?"mN. ture) /a Date T Time: Received by (Signature) Date: Time: joel.lowry@terracon.com
Relinquished by {Signature) Date: Time: Received by (Signature) Date: Time:
Relinquished by (Signature) Date: Time: Received by (Signature) Date: Time:
Matrix WW-Wastewater W - Water 5-Soll L- Liquid A - Air Bag C- Charcoal tube SL- Sludge
Containes: VOA - 40 mi vial A/G - Amber Glass 1L 250 ml = Glass wide mouth P/O - Plastic or other
Lubbock Office m 5827 50th Street m Lubbock, Texas 79424 u 806-300-0140 _.m:._?va wmh_uw\_onm-m
JEQ — e,
Responsive m Resourceful m Reliable Sorrected Temp: w . w <

Final 1.000
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XENCO XENCO Laboratories

LABORATORIES Prelogin/Nonconformance Report- Sample Log-In

Client: Terracon Consulting-Lubbock Acceptable Temperature Range: 0 - 6 degC

Date/ Time Received: 06/17/2016 01:00:00 PM Air and Metal samples Acceptable Range: Ambient

Work Order #: 531934 Temperature Measuring device used : R8
Sample Receipt Checklist Comments

#1 *Temperature of cooler(s)? 5.3

#2 *Shipping container in good condition? N/A

#3 *Samples received on ice? Yes

#4 *Custody Seal present on shipping container/ cooler? N/A

#5 *Custody Seals intact on shipping container/ cooler? N/A

#6 Custody Seals intact on sample bottles? N/A

#7 *Custody Seals Signed and dated? N/A

#8 *Chain of Custody present? Yes

#9 Sample instructions complete on Chain of Custody? Yes

#10 Any missing/extra samples? No

#11 Chain of Custody signed when relinquished/ received? Yes

#12 Chain of Custody agrees with sample label(s)? Yes

#13 Container label(s) legible and intact? Yes

#14 Sample matrix/ properties agree with Chain of Custody? Yes

#15 Samples in proper container/ bottle? Yes

#16 Samples properly preserved? Yes

#17 Sample container(s) intact? Yes

#18 Sufficient sample amount for indicated test(s)? Yes

#19 All samples received within hold time? Yes

#20 Subcontract of sample(s)? No

#21 VOC samples have zero headspace (less than 1/4 inch bubble)? N/A

#22 <2 for all samples preserved with HNO3,HCL, H2SO4? Except for N/A

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

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

Analyst: MAN PH Device/Lot#: 213315

Checklist completed by: M a‘&%/)’ %”424044 Date: 06/17/2016

Mary Negron

Checklist reviewed by: M %W IP—
atle:

Kelsey Brooks
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Analytical Report 535681

for
Terracon Consulting-Lubbock

Project Manager: Joel Lowry
West Lovington Strawn Unit #8
AR167180
31-AUG-16

Collected By: Client

XENCO

LABORATORIES

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)

Page 1 of 11 Final 1.000




XENCO

LABORATORIES

Table of Contents

Cover Letter 3
Case Narrative 5
Explanation of Qualifiers (Flags) 7
MS / MSD Recoveries 9

11

Sample Receipt Conformance Report
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E o

LABORATORIES

31-AUG-16

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,

Kelsey Brooks
Project Manager

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

Houston - Dallas - Odessa - San Antonio - Tampa - Lakeland - Atlanta - Phoenix - Oklahoma - Latin America

Page 3 of 11 Final 1.000



£
Sample Cross Reference 535681 & ‘
E (@ p e

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

Sample Id Matrix Date Collected Sample Depth Lab Sample Id
MW-1 w 08-23-16 11:45 535681-001
MW-2 w 08-23-16 14:05 535681-002
MW-3 w 08-23-16 14:40 535681-003
MW-4 w 08-23-16 13:30 535681-004
MW-5 w 08-23-16 12:48 535681-005
MW-6 w 08-23-16 15:20 535681-006

Page 4 of 11 Final 1.000



P
x = O CASE NARRATIVE ‘ ”3
LABORATORIES T80RATOY

Client Name: Terracan Censulting-Lubbock
Project Name: West Lovington Strawn Unit #8

Project ID: AR167180 Report Date;  31-AUG-16
Work Order Number(s): 535681 Date Received: 08/25/2016

Sample receipt non conformances and comments:

Sample receipt non conformances and comments per sample:

None

Page 5 of 11 Final 1.000
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XENCO

LABORATORIES Flagglng 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

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

Houston - Dallas - San Antonio - Atlanta - Midland/Odessa - Tampa/Lakeland - Phoenix - Latin America

Phone Fax
4147 Greenbriar Dr, Stafford, TX 77477 (281) 240-4200 (281) 240-4280
9701 Harry Hines Blvd , Dallas, TX 75220 (214) 902 0300 (214) 351-9139
5332 Blackberry Drive, San Antonio TX 78238 (210) 509-3334 (210) 509-3335
1211 W Florida Ave, Midland, TX 79701 (432) 563-1800 (432) 563-1713
2525 W. Huntington Dr. - Suite 102, Tempe AZ 85282 (602) 437-0330

Page 7 of 11 Final 1.000



000°T feud 1T Jo g abed

sasodind DO 104 pajepifeA pue TAIN UO paseq aJe s)nsal |V
[3]/(4)x00T = [9] A1an023y sredljdng sxids uelg
[g1/(0)«00T = [a] A1enoosy axids uelg

[(4+2)/(4-0)Ix00Z = QdY 8dualayIq 1Us2I3d aAIRIY

0z 0T1-06 z 901 v'9z 0'sZ 10T 892 0'sZ 00'T> 3pLIoyD

[o] | [dunsey | [5] [al o] [s] seMijeuy

ady% d% % d% areoljdng d% 1nsey [v]
Bel4 S| sHwi add dng ads psppy | &pids afds peppy | }nsay ajdwes

joU0D | |04U0D %ds g Yuelg aids yuelg Yuelg ayids Yuelg 1°00£/00€ Vd3 Aq suoluy oluefiou|
AdNLS AHIAODFH FLVOIT1dNA IAIHS ANVIG / IAIAS HINVIG/ HMNV19 /6w sHun
Jarepn XY T #Yoleg SYG-T-G/0€T. :81dwes ¥T.000T :dl yoreg qe
9702/52/80 :pazAleuy sreq 9702/52/80 :paJedaid sreq AN “1shfeuy
08T29TdY :Al3%8l01d T89SES :# 49pJO IO

$S1T77 3490 93 a0
Supsar

8# 1IUN UMEIIS U0IBUINOT 1SAA  -awreN 198loid
53181 0.1LvdE8Y 1

S9119A029Y ASg / Sg OJN



000°T feud 1T J0 6 abed

"paXIds JUNOWE 8y} SBWI ¢ < S JUNoWe 8jdwes - 8|gqendjed UON = DN ‘HWIT uorenuend) parewnsy = 1O ‘eAneleN 88s = N
91qeotddy 10N = VN ‘8ouaiapaiu] = | ‘paisanbay 10N = YN “ue|g Ul uasald = g ‘nwi Bunlodsy mojag Jussaid = [ ‘pa108lad 10N = AN

[(4+2)/(3-2)x00Z = AdY  8ouaIalIQ W03 dAIIe|RY

3/(v-4)x00T = [9] A1en008Y 1usd18d 81ed1dNQ BXYIAS XLITRN 4/(v-0)x00T = [a] A1en008y WadIad OMIAS XLIRN
0z 0TT-06 0 201 STy 052 70T €Ty 052 19T 8pLIolyo
[o] E] [al [a] [v] sa1Aeuy
ady% d% % d% [lunsey | peppvy | ¥% o] pappy 1Insay
Bel4 | snwi sHwi add ‘dng  jeidwes paxids| afids | sjdwes Nnsay ads a1duwres .
[01U0D | [03U0D paids | eyeandng paxids [ajdwes paxids Juased T°00€/00€ Vd3 Aq suoluy djuebioul
AQNLS AYIA0DTY FLVOI1dNA IS XIFdLVIN / IHIDS XIHLVIN /6w :suun Bunaoday
UNIN - IsAfeuy 9702/52/80 :patedaid s1eq 9702/52/80 ‘pazAjeuy areq
Jarepn Bupug  txXureN T # yoreg S T00-859G£G Al 8jdwes -00 ¥1.000T :dl yoreg qe
081297V :dl 108loid T89G€ES I # 18pJO M40/

Q# JIU() UME.I)S U0)SUIAOT ISIAN :dureN 3dloag I

Oolvsd0Odg
SILIIA0IY (SIAl / SIA - € WLIO] OOJN3

Vv




536D |

Laboratory:  Xenco Laboratories ANALYSIS LAB USE ONLY
Address: 1211 W. Florida Ave. REQUESTED i
WHEN RECESVED (°C)
Office Location  Lubbock Phone: (432) 563-1800
Contact: Page of
Project Manager Joel Lowry PO/SO #: Direct Bill Energen. C/O Andy Cobb
Sampler's Name Sampler’s Signature
mh\,s..m Strauwd % LU‘W{\}
Project Number Project Name No. Type of Containers
(=]
AR157026 West Lovington Strawn Unit #8 &
~ wy
£ glo :| % [E b
%| pate | Time | 5| 2 identifying Marks of Sample(s) g8 s 5
2 ol gl1s N8 S Lab Sample ID
GW| /232016 1145 X [Mw-1 1 X
GW| 8/23/2016] 14:05 X IMW-2 1 X
GW| 8/23/2016] 14:40 X {MW-3 1 X
GW/{ 8723/2018) 13:30 X |Mw-4 1 X
GW| 8/23/2016] 12:48 X IMw-5 1 X
GW| 8723/2016] 15:20 X |MW-6 1 X
TURNAROUND TIME M Normal [ 48-Hour Rush O 24-Hour Rush
Relinquished by {Signature} Date: Time: detved by (Signature) e ., Date: Time: NOTES:
Chvsio e sy |11 NIULONVWUEZ [IHD
Relinquished by {Signature) Date: Time: rc.‘mnm?a by {Signature) Date: Time: m:,_m__ Wmmc_.ﬁm to:
Relinquished by {Signature) Date: Time: Received by (Signature) Date: Time: Joel.Lowry@terracon.com
Erin.Loyd@terracon.com
4wm=_._g=m«=ma by (Signature) Date: Time: Received by (Signature) Date: Time:
Matrix WW-Wastewater W - Water $-Soll L Uquid A- Alr Bag € - Charcoal tube SL-Sludge
Container VOA - 40 I vial A/G - Amber Glass 1L 250 mi= Glass wide mouth P/O - Plastic or other
Lubbock Office m 5827 50th Street m Lubbock, Texas 79424 m 806-300-0140
Environmental = Geotechnical m Construction Materials Services remb: IRID:R-8 :
Responsive m Resourceful = Reliable “JF0 ﬁrf% . g
Sorrected Temp: ~\~ :

Final 1.000
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XENCO Laboratories o0 ‘#
cO _ «
orRIES Prelogin/Nonconformance Report- Sample Log-In | e

X
LAB

ORAT

Client: Terracon Consulting-Lubbock Acceptable Temperature Range: 0 - 6 degC

Date/ Time Received: 08/25/2016 11:40:00 AM Air and Metal samples Acceptable Range: Ambient

Work Order # 535681 Temperature Measuring device used : r8

Sample Receipt Checklist Comments

#1 *Temperature of cooler(s)? 4.6
#2 *Shipping container in good condition? N/A
#3 *Samples received on ice? Yes
#4 *Custody Seal present on shipping container/ cooler? N/A
#5 *Custody Seals intact on shipping container/ cooler? N/A
#6 Custody Seals intact on sample bottles? N/A
#7 *Custody Seals Signed and dated? N/A
#8 *Chain of Custody present? Yes
#9 Sample instructions complete on Chain of Custody? Yes
#10 Any missing/extra samples? No
#11 Chain of Custody signed when relinquished/ received? Yes
#12 Chain of Custody agrees with sample label(s)? Yes
#13 Container label(s) legible and intact? Yes
#14 Sample matrix/ properties agree with Chain of Custody? Yes
#15 Samples in proper container/ bottle? Yes
#16 Samples properly preserved? Yes
#17 Sample container(s) intact? Yes
#18 Sufficient sample amount for indicated test(s)? Yes
#19 All samples received within hold time? Yes
#20 Subcontract of sample(s)? N/A
#21 VOC samples have zero headspace (less than 1/4 inch bubble)? N/A
#22 <2 for all samples preserved with HNO3,HCL, H2SO4? Except for N/A
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

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

Analyst: PH Device/Lot#:

Checklist completed by: /@SIOA l Date: 08/25/2016

Jessica Kramer

Checklist reviewed by: MM o5
Date: 08/25/2016

Kelsey Brooks

Page 11 of 11 Final 1.000
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Analytical Report 543192

for
Terracon Lubbock

Project Manager: Joel Lowry
Energen's WLSU #8
AR157026
09-JAN-17

Collected By: Client

LMWERACEANALYSIS, INCMLLL

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)

Page 2 of 15 Final 1.000




J,MMJ‘LZ[‘RACEANALYSIS, el

09-JAN-17

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,

Kelsey Brooks
Project Manager

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

Houston - Dallas - Odessa - San Antonio - Tampa - Lakeland - Atlanta - Phoenix - Oklahoma - Latin America
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_J\MNJJ"WLTRACEANALYSIS INC,JI‘JJLLL Sam P le Cross Reference 543192

Terracon Lubbock, Lubbock, TX

Energen's WLSU #8
Sample Id Matrix Date Collected Sample Depth Lab Sample Id
MW-1 w 12-30-16 09:10 543192-001
MW-2 w 12-30-16 09:50 543192-002
MW-3 w 12-30-16 10:45 543192-003
MW-4 w 12-30-16 11:30 543192-004
MW-5 w 12-30-16 12:45 543192-005
MW-6 w 12-30-16 13:20 543192-006

Page 4 of 15 Final 1.000



CASE NARRATIVE

MJJ"WLTRACEANALYSIS, Inc.

L

Client Name: Terracon Lubbock
Project Name: Energen’s WLSU #8

Project ID: AR157026 Report Date: ~ 09-JAN-17
Work Order Number(s): 543192 Date Received: 12/30/2016

Sample receipt non conformances and comments:

Sample receipt non conformances and comments per sample:

None

Page 5 of 15 Final 1.000



J\JJJ"JMLTRACEANALYSIS, Inc. bl Certificate of Analytical Results 543192

Terracon Lubbock, Lubbock, TX

Energen's WLSU #8
Sample Id:  MW-1 Matrix: Water Date Received:12.30.16 16.40
Lab Sample Id: 543192-001 Date Collected: 12.30.16 09.10
Analytical Method: Chloride by EPA 300 Prep Method: E300P
Tech: RNL % Moisture:
Analyst: RNL Date Prep: ~ 01.05.17 08.45
Seq Number: 3007008
Parameter Cas Number Result RL Units Analysis Date Flag Dil
Chloride 16887-00-6 27.7 125 mg/L 01.05.17 11.00 5

Page 6 of 15 Final 1.000



J\MNJJ’\JMLTRACEANALYSIS, Inc. bl Certificate of Analytical Results 543192

Terracon Lubbock, Lubbock, TX

Energen's WLSU #8
Sample Id: MW-2 Matrix: Water Date Received:12.30.16 16.40
Lab Sample Id: 543192-002 Date Collected: 12.30.16 09.50
Analytical Method: Chloride by EPA 300 Prep Method: E300P
Tech: RNL % Moisture:
Analyst: RNL Date Prep: ~ 01.05.17 08.45
Seq Number: 3007008
Parameter Cas Number Result RL Units Analysis Date Flag Dil
Chloride 16887-00-6 869 125 mg/L 01.05.17 12.00 50

Page 7 of 15 Final 1.000



J\JJJ"JMLTRACEANALYSIS, Inc. bl Certificate of Analytical Results 543192

Terracon Lubbock, Lubbock, TX

Energen's WLSU #8
Sample Id:  MW-3 Matrix: Water Date Received:12.30.16 16.40
Lab Sample Id: 543192-003 Date Collected: 12.30.16 10.45
Analytical Method: Chloride by EPA 300 Prep Method: E300P
Tech: RNL % Moisture:
Analyst: RNL Date Prep: ~ 01.05.17 08.45
Seq Number: 3007008
Parameter Cas Number Result RL Units Analysis Date Flag Dil
Chloride 16887-00-6 28.0 125 mg/L 01.05.17 12.00 5

Page 8 of 15 Final 1.000



J\JJJ"JMLTRACEANALYSIS, Inc. bl Certificate of Analytical Results 543192

Terracon Lubbock, Lubbock, TX

Energen's WLSU #8
Sample Id:  MW-4 Matrix: Water Date Received:12.30.16 16.40
Lab Sample Id: 543192-004 Date Collected: 12.30.16 11.30
Analytical Method: Chloride by EPA 300 Prep Method: E300P
Tech: RNL % Moisture:
Analyst: RNL Date Prep: ~ 01.05.17 08.45
Seq Number: 3007008
Parameter Cas Number Result RL Units Analysis Date Flag Dil
Chloride 16887-00-6 227 25.0 mg/L 01.05.17 12.00 10

Page 9 of 15 Final 1.000



J\JJJ"JMLTRACEANALYSIS, Inc. bl Certificate of Analytical Results 543192

Terracon Lubbock, Lubbock, TX

Energen's WLSU #8
Sample Id:  MW-5 Matrix: Water Date Received:12.30.16 16.40
Lab Sample Id: 543192-005 Date Collected: 12.30.16 12.45
Analytical Method: Chloride by EPA 300 Prep Method: E300P
Tech: RNL % Moisture:
Analyst: RNL Date Prep: ~ 01.05.17 08.45
Seq Number: 3007008
Parameter Cas Number Result RL Units Analysis Date Flag Dil
Chloride 16887-00-6 28.2 125 mg/L 01.05.17 13.00 5

Page 10 of 15 Final 1.000



J\JJJ"JMLTRACEANALYSIS, Inc. bl Certificate of Analytical Results 543192

Terracon Lubbock, Lubbock, TX

Energen's WLSU #8
Sample Id:  MW-6 Matrix: Water Date Received:12.30.16 16.40
Lab Sample Id: 543192-006 Date Collected: 12.30.16 13.20
Analytical Method: Chloride by EPA 300 Prep Method: E300P
Tech: RNL % Moisture:
Analyst: RNL Date Prep: ~ 01.05.17 08.45
Seq Number: 3007008
Parameter Cas Number Result RL Units Analysis Date Flag Dil
Chloride 16887-00-6 1420 250 mg/L 01.05.17 13.00 100
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MJJ"WLTRACEANALYSIS, Inc ML

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

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

Houston - Dallas - San Antonio - Atlanta - Midland/Odessa - Tampa/Lakeland - Phoenix - Latin America

Phone Fax
4147 Greenbriar Dr, Stafford, TX 77477 (281) 240-4200 (281) 240-4280
9701 Harry Hines Blvd , Dallas, TX 75220 (214) 902 0300 (214) 351-9139
5332 Blackberry Drive, San Antonio TX 78238 (210) 509-3334 (210) 509-3335
1211 W Florida Ave, Midland, TX 79701 (432) 563-1800 (432) 563-1713
2525 W. Huntington Dr. - Suite 102, Tempe AZ 85282 (602) 437-0330
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MJJJM:[‘RACEANALYSIS, Inc ML

Analytical Method:
Seq Number:

MB Sample Id:
Parameter

Chloride

Analytical Method:
Seq Number:

Parent Sample Id:
Parameter
Chloride

Analytical Method:
Seq Number:

Parent Sample Id:

Parameter

Chloride

Chloride by EPA 300
3007008
718141-1-BLK

MB
Result

<2.50

Spike
Amount

25.0

Chloride by EPA 300
3007008

543192-006

Parent
Result

1420

Spike
Amount

2500

Chloride by EPA 300
3007008

543286-003

Parent
Result

222

Spike
Amount

1250

QC Summary 543192

Terracon Lubbock

Energen's WLSU #8
Prep Method:  E300P
Matrix: Water Date Prep:  01.05.17
LCS Sample Id: 718141-1-BKS LCSD Sample Id: 718141-1-BSD
LCS LCS LCSD LCSD Limits %RPD RPD Units Analysis Flag
Result  9%Rec Result %Rec Limit Date
26.0 104 25.8 103 90-110 1 20 mg/L 01.05.17 10:00
Prep Method:  E300P
Matrix: Water Date Prep:  01.05.17
MS Sample Id: 543192-006 S MSD Sample Id: 543192-006 SD
MS MS MSD MSD Limits %RPD RPD Units Analysis Flag
Result  %Rec Result %Rec Limit Date
4100 107 4090 107 80-120 0 20 mg/L 01.05.17 13:00
Prep Method:  E300P
Matrix: Ground Water Date Prep:  01.05.17
MS Sample Id: 543286-003 S MSD Sample Id: 543286-003 SD
MS MS MSD MSD Limits 9%RPD RPD Units Analysis Flag
Result  9%Rec Result 9%Rec Limit Date
1550 106 1560 107 80-120 1 20 mg/L 01.05.17 17:00
Page 13 of 15 Final 1.000
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XENCO Laboratories
Prelogin/Nonconformance Report- Sample Log-In

MJJJM:[‘RACEANALYSIS, Inc ML

Client: Terracon Lubbock Acceptable Temperature Range: 0- 6 degC

Date/ Time Received: 12/30/2016 04:40:00 PM Air and Metal samples Acceptable Range: Ambient

Work Order # 543192 Temperature Measuring device used : IR3

Sample Receipt Checklist Comments
#1 *Temperature of cooler(s)? 1
#2 *Shipping container in good condition? Yes
#3 *Samples received on ice? Yes
#4 *Custody Seal present on shipping container/ cooler? No
#5 *Custody Seals intact on shipping container/ cooler? N/A
#6 Custody Seals intact on sample bottles? N/A
#7 *Custody Seals Signed and dated? N/A
#8 *Chain of Custody present? Yes
#9 Sample instructions complete on Chain of Custody? Yes
#10 Any missing/extra samples? N/A
#11 Chain of Custody signed when relinquished/ received? Yes
#12 Chain of Custody agrees with sample label(s)? Yes
#13 Container label(s) legible and intact? Yes IR3
#14 Sample matrix/ properties agree with Chain of Custody? Yes
#15 Samples in proper container/ bottle? Yes
#16 Samples properly preserved? Yes
#17 Sample container(s) intact? Yes
#18 Sufficient sample amount for indicated test(s)? Yes
#19 All samples received within hold time? Yes
#20 Subcontract of sample(s)? No
#21 VOC samples have zero headspace (less than 1/4 inch bubble)? N/A
#22 <2 for all samples preserved with HNO3,HCL, H2SO4? Except for N/A
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

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

Analyst: MPG PH Device/Lot#: 208515
M |
Checklist completed by: /J/w«n»/ﬂ ,/{L;;/vfzm( Date: 01/03/2017
Brenda Ward

_ , P g
Checklist reviewed by: L% s ,;{;#M%{,/

Liz Givens

Date: 01/04/2017
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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
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APPENDIX E

Release Notification and Corrective Action (Form C-141)



»

District I
1625 N. French Dr., Hobbs, NM 88240 g _
District I Energy Minerals and Natural Resources Revised October 10,
1301 W. Grand Avenue, Artesia, NM 88210

istrict 11

State of New Mexico Form C-141

2003

District 3 i ivisi Submit 2 Copies to appropriate
1000 Rio Brazos Road, Aztec, NM 87410 Oil Conservation DlV'lSIOIl District Ogice in accordance
Digrict IV 1220 South St. Francis Dr. with Rule 116 on back
1220 S. St. Francis Dr., Santa Fe, NM 87505 Santa Fc, NM 87505 side of form
Release Notification and Corrective Action
OPERATOR Initial Repo [C] Final Report
Name of Company: Encrgen Resources Corporation Contact: Andrew Cobb N—"
Address: 3300 North A St. Bldg 4,Ste.100 Midland, Tx. 79705 | Telephone No.432-687-1155 ;
Facility Name: West Lovington Strawn Unit Facility Type: Fresh Water Well @[WLSU #8 well 3p.025.32244
N o
7al
[ Surface Owner: Dan Field | Mineral Owner: N/A [ LeaseNo.N/A /!
LOCATION OF RELEASE hev
Unit Letter | Section | Township [ Range | Feet from the | North/South Line | Feet from the | East/West Line | County
L 34 158 35E 1980 FNL 660 FWL Lea
Latitude 32°58°19.1” Longitude_103°24’ 06.5” r ST X
NATURE OF RELEASE
Type of Release: Unknown Volume of Release Volume Recovered
Source of Release Date and Hour of Occurrence Date and Hour of Discovery
Was Immediate Notice Given? If YES, To Whom?
O Yes [ No [ Not Required
By Whom? Date and Hour
Was a Watercourse Reached? If YES, Volume Impacting the Watercourse.
O Yes [ No

1f a Watercourse was Impacted, Describe Fully.*

Describe Cause of Problem and Remedial Action Taken.*
Sampling of fresh water well near the WLSU #8 well shows elevated chioride levels.

Describe Area Affected and Cleanup Action Taken.*
Will begin investigation into cause of the elevated levels and remediate to approved standard.

1 hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and
regulations all operators are required to report and/or file certain releasc notifications and perform corrective actions for releases which may endanger
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report” does not relieve the operatar of liability

or the environment. In addition, NMOCD 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.

should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health

OIL CONSERVATION DIVISION
T — Approved by DistikSyron o M TAL ENGINEER
Title:Sr. Safety & Environmental Specialist Approval Date: 8+ 14-(© Expiration Date: 914 - 1O
E-mail Address:andy.cobb@energen.com Conditions of Approval: Attached T[]
Date: _ 10-26-09 Phone:432-686-3599 & 10.3. 2457

* Attach Additional Sheets If Necessary




APPENDIX F

CD of the 2016 Annual Groundwater Monitoring Report
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