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1RP-4316

Delineation Plan

Tamafiio Production Facility
Produced Water Spill
October 10, 2017

1.0 INTRODUCTION

Larson & Associates, Inc. (LAl) has prepared this delineation plan on behalf of Legacy Reserves
Operating, LP (Legacy) for submittal to the New Mexico Qil Conservation Division (OCD) District | for a
produced water spill at the Tamafio Production Facility (Site) located in Unit L (NW/4, SW/4), Section 18,
Township 18 South, Range 32 East, in Lea County, New Mexico. The geodetic position is North
32.744684° and West -103.814419°. Figure 1 presents a topographic map. Figure 2 presents an aerial
map.

1.1 Background

The spill occurred on June 19, 2016, due to a ruptured poly injection line releasing approximately 150
barrels (bbl) of produced water. No fluid was recovered. Personnel from the Trinity Field Services
(trinity) responded to the spill and indicated the affected area measures approximately 32,000 square
feet. Trinity personnel indicated the spill migrated south along the lease road for a distance of about
1,000 feet. The initial C-141 was submitted on June 21, 2016 and assigned remediation permit number
1RP-4316. Appendix A presents the initial C-141.

On September 12, 2016, personnel, collected soil samples at 9 locations (SP1-SP9). The samples were
collected at depths of 10’ (SP5, SP6, and SP8), 13’ (SP4), 14’ (SP7 and SP9), 22’ (SP1), 23’ (SP2), and 24’
(SP3). The samples were delivered to Cardinal Laboratories in Hobbs, New Mexico under chain of
custody and preservation. The samples were analyzed for chloride by titration Method SM4500CL-B. The
following samples exceeded 600 mg/Kg for chloride:

e SP1,22’ (7,680 mg/Kg) e SP4,13’ (848 mg/Kg)
e SP3, 24’ (640 mg/Kg) e SP7,14’ (752 mg/Kg)

Appendix B presents the Trinity sample location drawing and laboratory report.

1.2 Physical Setting
The physical setting is as follows:
e The surface elevation is approximately 3,735 feet above mean sea level (msl);
e The topography is gradually sloping towards the southwest;
e The nearest surface water feature is a seasonal playa approximately 0.20 miles southwest of
Site;
e The soils are designated as “Kermit-Berino fine sands, 0 to 3 percent slopes”, consisting of 0 to
60 inches of fine sand;
e The surface geology is Eolian and Piedmont deposits (Holocene to middle Pleistocene)-
interlayed eolian sands an piedmont-slope deposits;
e Groundwater occurs in the Ogallala formation at approximately 82 feet below ground surface
(bgs) (1996);
e The nearest freshwater well is in Unit M (SE/4, SE/4), Section 7, Township 18 South, Range 32
East about 1.25 miles northeast of the Site.
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1.3 Recommended Remediation Action Levels
The recommended remediation action levels (RRAL) were calculated for benzene, BTEX and TPH based

on the following criteria established by the OCD in “Guidelines for Remediation of Leaks, Spills and
Releases, pp. 6-7, August 13, 1993”:

Criteria Result Score
Depth-to-Groundwater 50 —99 Feet 10
Wellhead Protection area No 0
Distance to Surface Water Body >1,000 Horizontal Feet 0
The following RRAL apply to the release ranking score: 10

e Benzene 10 mg/Kg

e BTEX 50 mg/Kg

e TPH 1,000 mg/Kg

Depth to groundwater between 50 and 99 feet bgs requires vertical delineation of chloride to 500
milligrams per kilogram (mg/Kg) and maintained a minimum 5 feet farther in depth.

2.0 DELINEATION PLAN

On September 11, 2017, LAl personnel visited the Site for the purpose of observing the spill and
collecting photographs and measurements. LAl was able to identify where the spill occurred in the
pasture; however, the spill area was less visible in the lease road. The Trinity laboratory analysis
reported chloride concentrations above the delineation limit (600 mg/Kg) in samples SP4, 13 feet (848
mg/Kg), SP7, 14 feet (752 mg/Kg), SP1, 22 feet (7,680 mg/Kg) and SP3, 24 feet (640mg/Kg); therefore,
additional soil samples will be collected to complete the vertical and horizontal delineation.

An air rotary rig and jam tube sampler will be used to collect soil samples at 14 locations shown on
Figure 2. Soil samples will be collected at 5 foot intervals beginning at ground surface and terminating
at approximately 35 feet, depending on field chloride readings. The soil samples will be delivered under
chain of custody and preservation to Permian Basin Environmental Lab (PBEL) in Midland, Texas. The
laboratory will analyze the upper (ground surface) for benzene, toluene, ethylbenzene (BTEX) and total
petroleum hydrocarbons (TPH), including gasoline range organics (GRO), diesel range organics (DRO)
and oil range organics (ORO) by EPA SW-846 Methods 8021B and 8015M. All samples will be analyzed
for chloride by EPA Method 300. Pending laboratory results, further delineation may be required to
reach cleanup level standards. Figure 2 presents a site map showing proposed soil sample locations.
Appendix C presents photographs.

3.0 REMEDIATION PLAN

Legacy will include a remediation plan in the delineation report to be submitted to the OCD upon receipt
of the laboratory report.



Figures
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Appendix A

Initial C-141
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Appendix B

Trinity Sample Location Drawing and Laboratory Report



Tamano Flowline

Sample  Chloride

Points
SP1-22
Sp2-23
SP3-24
SP4-13
SP5-10
SP6-10
SP7-14
SP8-10

SP9-14




CARDINAL
=¥ aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

September 14, 2016

TODD ROBERSON

TRINITY OILFIELD SERVICES & RENTALS, LLC
P. O. BOX 2587

HOBBS, NM 88241

RE: TAMANO FLOWLINE

Enclosed are the results of analyses for samples received by the laboratory on 09/13/16 8:45.

Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-16-8. Accreditation
applies to drinking water, non-potable water and solid and chemical materials. All accredited analytes are denoted by
an asterisk (*). For a complete list of accredited analytes and matrices visit the TCEQ website at

www.tceq.texas.gov/field/ga/lab_accred certif.html.

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:

Method EPA 552.2 Haloacetic Acids (HAA-5)
Method EPA 524.2 Total Trihalomethanes (TTHM)
Method EPA 524.4 Regulated VOCs (V1, V2, V3)

Accreditation applies to public drinking water matrices.

This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original
chain-of-custody. If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Celey D. Keene

Lab Director/Quality Manager

10
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(‘CARDINAL

Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

TRINITY OILFIELD SERVICES & RENTALS, LLC
TODD ROBERSON

P. O. BOX 2587

HOBBS NM, 88241

Fax To: NONE

Received: 09/13/2016 Sampling Date: 09/12/2016
Reported: 09/14/2016 Sampling Type: Soil
Project Name: TAMANO FLOWLINE Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: SP 1 - 22 (H602038-01)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 7680 16.0 09/14/2016 ND 432 108 400 0.00
Sample ID: SP 2 - 23 (H602038-02)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 48.0 16.0 09/14/2016 ND 432 108 400 0.00
Sample ID: SP 3 - 24 (H602038-03)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 640 16.0 09/14/2016 ND 432 108 400 0.00
Sample ID: SP 4 - 13 (H602038-04)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 848 16.0 09/14/2016 ND 432 108 400 0.00

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

*=Accredited Analyte

Cardinal’s liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages,

including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

DA SN o N S

Celey D. Keene, Lab Director/Quality Manager

1"

its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
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(‘CARDINAL

Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

TRINITY OILFIELD SERVICES & RENTALS, LLC
TODD ROBERSON

P. O. BOX 2587

HOBBS NM, 88241

Fax To: NONE

Received: 09/13/2016 Sampling Date: 09/12/2016
Reported: 09/14/2016 Sampling Type: Soil
Project Name: TAMANO FLOWLINE Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: SP 5 - 10 (H602038-05)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 96.0 16.0 09/14/2016 ND 432 108 400 0.00
Sample ID: SP 6 - 10 (H602038-06)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride <16.0 16.0 09/14/2016 ND 432 108 400 0.00
Sample ID: SP 7 - 14 (H602038-07)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 752 16.0 09/14/2016 ND 432 108 400 0.00
Sample ID: SP 8 - 10 (H602038-08)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 112 16.0 09/14/2016 ND 432 108 400 0.00
Sample ID: SP 9 - 14 (H602038-09)
Chloride, SM4500CI-B mg/kg Analyzed By: AC
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Chloride 368 16.0 09/14/2016 ND 432 108 400 0.00

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

*=Accredited Analyte

Cardinal’s liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages,

including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

DA SN o N S

Celey D. Keene, Lab Director/Quality Manager
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its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
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CARDINAL
-9 L aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Notes and Definitions

ND Analyte NOT DETECTED at or above the reporting limit

RPD Relative Percent Difference

** Samples not received at proper temperature of 6°C or below.
*x% Insufficient time to reach temperature.

- Chloride by SM4500CI-B does not require samples be received at or below 6°C

Samples reported on an as received basis (wet) unless otherwise noted on report

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: Liability and Damages. Cardinal’s liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages,
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

N
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Celey D. Keene, Lab Director/Quality Manager

13
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Appendix C

Photographs
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1RP-4316

Tamafiio Production Facility
Produced Water Spill
October 10, 2017

Site Prior to Remediation Viewing East, September 11, 2017

Site Prior to Remediation Viewing South, September 11, 2017
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1RP-4316

Tamafiio Production Facility
Produced Water Spill
October 10, 2017

Site Prior to Remediation Viewing West, September 11, 2017

Site Prior to Remediation Viewing North, September 11, 2017
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