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1.0  INTRODUCTION 
Larson & Associates, Inc. (LAI) submits this final delineation report and remediation plan to the New 
Mexico Oil Conservation Division (OCD) District 1 on behalf of Pogo Resources, LLC (Pogo). The final 
delineation report and remediation plan supersedes delineation reports and remediation plans 
submitted to OCD on July 21, 2017 and August 30, 2017. The final delineation report and remediation 
plan is for a produced water spill (1RP-4723) that occurred at the East Caprock SWD Well #5 (Site) on 
June 11, 2017. The legal description is Unit B (NW/4, NE/4), Section 14, Township 12 South, Range 32 
East in Lea County, New Mexico. The geodetic position is north 33° 16’ 59.80” and west 103° 41’ 13.20”. 
Figure 1 presents a location and topographic map. Figure 2 presents an aerial map. 

1.1  Background 
On June 11, 2017, Paladin (former operator of the Site) discovered the release, which was due to a poly 
injection line that parted at a valve located near the SWD well. The spill breached the berm near the 
southwest corner of the location, allowing produced water to flow east into the pasture approximately 
950 feet. Approximately 1,700 bbl of produced water was released with approximately 1,020 bbl 
recovered. Paladin personnel discovered the release on June 12, 2017. Verbal notification was provided 
to the OCD District 1, on June 13, 2017. The initial C-141 was submitted to the OCD District 1 and 
approved on June 15, 2017. The release was assigned remediation permit number 1RP-4723 with 
conditions. Appendix A presents the initial C-141. 

The spill occurred in an unlined area near the well. The spill covered the well location measuring about 
33,928 square feet and flowed east into the pasture covering an area approximately 90,000 square feet 
for a total of approximately 122,928 square feet or about 2.82 acres. The injection pump was shut in and 
water was recovered to allow repairs to the injection line. Soil was pushed up to repair the berm near 
the southwest corner to contain fluid to the location. Paladin contracted a vacuum truck to recover 
standing fluid on the well location and return it to tanks. 

On June 21, 2017, LAI on behalf of Paladin, submitted a plan to the OCD for delineating the spill. Spill 
delineation was performed on June 28, 2017, July 7, 2017 and January 3, 2018. Appendix B presents 
OCD communications. 

On August 18, 2017, Pogo took over ownership of the assets of Paladin and assumed responsibility for 
the spill.

1.2 Physical Setting 
The physical setting is as follows: 

 Elevation is approximately 4,356 feet above mean sea level (MSL);
 Topography slopes gently toward the east;
 The nearest surface water feature is a playa located about 1,650 feet east of the Site;
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 The soils are designated as “Kimbrough Gravelly Loam” and “Kimbrough-Lea complex”,
consisting of calcareous alluvium derived from reworking the Blackwater Draw (Pleistocene) and
Ogallala (Pliocene) formations, in descending order;

 The soil developed over cemented material (caliche);
 The upper geological unit is the Tertiary-age Blackwater Draw and Ogallala formations, in

descending order, comprised of very fine to medium-grained quartz sand and gravel, with minor
amount of silt and clay with indistinct to massive crossbeds;

 The Ogallala formation is underlain by clay, silty clay, shale and sandstone of the Chinle
formation (Triassic) and is about 300 feet thick;

 The Chinle formation occurs between about 17 and 21 feet below ground surface (bgs)
 The nearest freshwater well is located in Unit E (SW/4, NW/4), Section 13, Township 12 Suth,

Range 32 East, about 2,500 feet east – southeast (down gradient) of the Site);
 The well is used for livestock watering and has a reported depth to groundwater of

approximately 30 feet below ground surface (bgs);
 Groundwater was not observed in borings drilled into the Ogallala formation or into the Dockum

group (shale) at approximately 50 feet bgs in boring SB-11 and about 20 feet bgs.

1.3 Remediation Action Levels 
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 Feet 0 
Wellhead Protection Area NO 0 
Distance to Surface Water Body >1000 Horizontal Feet 0 

The following RRAL apply to the release for ranking score: 0 
 Benzene 10 mg/Kg 
 BTEX  50 mg/Kg 
 TPH  1,000 mg/Kg 

Groundwater was not observed above the Dockum Group (shale) encountered in borings drilled to 
approximately 50 feet bgs therefore the delineation limit for chloride where groundwater exceeds 50 
and 100 feet is 600 mg/Kg plus five (5) feet farther in depth.  

2.0 ADDITIONAL SPILL DELINEATION 
The results of the initial delineation were submitted to the OCD District 1 on July 21, 2017. An amended 
delineation report was submitted on August 30, 2017 (Amended Delineation Report, East Caprock SWD 
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#5). On October 31, 2017, OCD responded to the amended delineation report and requested additional 
vertical delineation for chloride at locations S-1 (SB-1), S-6(SB-2/SB-12), S-10 (SB-5/SB-13) and SB-10. 
Appendix B presents OCD communications. 

On January 3, 2018, LAI personnel supervised air rotary drilling borings at locations (S-1 (SB-1), S-6(SB-
2/SB-12), S-10(SB-5/SB-13) and SB-10. The air rotary borings were drilled by Scarborough Drilling, Inc., 
Lamesa Texas, to a depth of 50 feet bgs, with samples collected every 5 feet beginning at 30 feet bgs. 
Additional samples were collected at SB-14, located approximately 200 feet west (up gradient) of SB-10 
to assess the background concentrations of chloride. The samples were collected every 5 feet, beginning 
at surface and terminating at 50 feet bgs. The samples were delivered under preservation and chain of 
custody to Permian Basin Environmental Lab (PBEL), in Midland Texas. The soil samples were analyzed 
for chloride by EPA Method 300. 

Chloride decreased below 600 mg/Kg in all borings with at least 5 additional feet of samples with 
chloride below 600 mg/Kg. Chloride in the background boring (SB-14) was 859 mg/Kg at 45 feet bgs and 
decreased to 106 mg/Kg at 50 feet bgs.  

3.0 REMEDIATION PLAN 
Pogo requests approval to defer completely remediating the well pad until the well is plugged, 
therefore, Pogo proposes to excavate soil from the well pad to a depth of about one (1) foot bgs in the 
vicinity of S-1 (SB-1), S-2 and S-3.  To achieve the remediation goal for chloride, Pogo proposes to 
excavate soil to a depth of about 1.5 feet bgs in the vicinity of S-7 (SB-4), S-10 (SB-5/SB-13), S-12 
(SB-8) and S-14 (SB-7).  Soil will be excavated to approximately 2 feet bgs at S-8 (SB-3) and to 
approximately 3 feet bgs at S-6 (SB-2/SB-12) and S-11 (SB-6).  Confirmation samples will be 
collected from the bottom and side walls of the excavations at S-6 (SB-2/SB-12), S-7 (SB-4), S-8 (SB-3), 
S-10 (SB-5/SB-13), S-11 (SB-6), S-12 (SB-8) and S-14 (SB-7).  Confirmation samples will be analyzed for 
chloride by EPA Method 300 except S-8 (SB-3) which will be analyzed for TPH by EPA SW-846 
Method 8015, including GRO, DRO and ORO. The contaminated soil will be disposed at a OCD approved 
waste facility.  Figure 4 presents the proposed soil excavation areas and excavation depths.

4.0 CONCLUSION 
A remediation report will be prepared and submitted to the OCD upon completion and receipt of the 
laboratory report from the confirmation soil samples. 
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Figure 1 - Topographic Map
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Figure 2 - Aerial Map
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A
Figure 3 - Site Map Showing Soil Sample and Boring Locations
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Figure 4- Proposed Remediation Area
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Table 1

Delineatio Soil Sample Analytical Data Summary

Paladin Energy Corporation, East Caprock SWD Well #5

Lea County, New Mexico

1RP-4723 Page 1 of 6

Sample Depth Collection Status C6 - C12 C12 - C28 C28 - C35 TPH Chloride

(Feet) Date (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

RRAL: 100 *600

S-1  0 - 1 06/28/2017 In-Situ <26.596 141.02 51.702 192.722 9,160
(SB-1) 1 - 2 06/28/2017 In-Situ <28.409 69.670 <28.409 69.670 2,100

3 07/06/2017 In-Situ <31.6 <31.6 <31.6 <31.6 2,710
5 07/06/2017 In-Situ -- -- -- -- 1,090
7 07/06/2017 In-Situ -- -- -- -- 1,040

10 07/06/2017 In-Situ -- -- -- -- 42.1
15 07/06/2017 In-Situ -- -- -- -- 155
20 07/06/2017 In-Situ -- -- -- -- 839
25 07/06/2017 In-Situ -- -- -- -- 803
30 01/03/2018 In-Situ -- -- -- -- 1,150
35 01/03/2018 In-Situ -- -- -- -- 845
40 01/03/2018 In-Situ -- -- -- -- 613
45 01/03/2018 In-Situ -- -- -- -- 34.4
50 01/03/2018 In-Situ -- -- -- -- <1.14

S-2 0 - 1 06/28/2017 In-Situ <34.722 <34.722 <34.722 <34.722 2,400

S-3 0 - 1 06/28/2017 In-Situ <27.473 117.78 41.912 159.692 3,090
(SB-11) 0 08/09/2017 In-Situ -- -- -- -- 2,560

3 08/09/2017 In-Situ -- -- -- -- 1,960
5 08/09/2017 In-Situ -- -- -- -- 30.8
7 08/09/2017 In-Situ -- -- -- -- 46.8

10 08/09/2017 In-Situ -- -- -- -- 23.7
15 08/09/2017 In-Situ -- -- -- -- 28.9
20 08/09/2017 In-Situ -- -- -- -- 30.1

S-4 0 - 1 06/28/2017 In-Situ <27.174 46.337 29.576 75.913 1,650

S-5 0 - 1 06/28/2017 In-Situ <32.468 67.455 48.481 115.936 <1.30
08/09/2017 In-Situ <27.5 <27. <27.5 <27.5 --
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Table 1

Delineatio Soil Sample Analytical Data Summary

Paladin Energy Corporation, East Caprock SWD Well #5

Lea County, New Mexico

1RP-4723 Page 2 of 6

Sample Depth Collection Status C6 - C12 C12 - C28 C28 - C35 TPH Chloride
(Feet) Date (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

RRAL: 100 *600

S-6 0 - 0.5 06/28/2017 In-Situ <28.090 <28.090 <28.090 <28.090 6,130
(SB-2) 0.5 - 1.0 06/28/2017 In-Situ -- -- -- -- 2,690

(SB-12) 3 07/06/2017 In-Situ -- -- -- -- 1,050
5 07/06/2017 In-Situ -- -- -- -- 11.3
7 07/06/2017 In-Situ -- -- -- -- <1.11

10 07/06/2017 In-Situ -- -- -- -- <1.06
15 07/06/2017 In-Situ -- -- -- -- 49
20 08/09/2017 In-Situ -- -- -- -- 29.9
25 08/09/2017 In-Situ -- -- -- -- 942
30 01/03/2018 In-Situ -- -- -- -- 1,080
35 01/03/2018 In-Situ -- -- -- -- 828
40 01/03/2018 In-Situ -- -- -- -- 345
45 01/03/2018 In-Situ -- -- -- -- 52.4
50 01/03/2018 In-Situ -- -- -- -- 18.0

S-7 0 - 0.5 06/28/2017 In-Situ <28.736 56.839 43.276 100.415 2,630
(SB-4) 0.5 - 1.0 06/28/2017 In-Situ -- -- -- -- 1,940

3 07/06/2017 In-Situ -- -- -- -- 61.4
5 07/06/2017 In-Situ -- -- -- -- <1.04
7 07/06/2017 In-Situ -- -- -- -- <1.03

10 07/06/2017 In-Situ -- -- -- -- <1.06
15 07/06/2017 In-Situ -- -- -- -- 17.4

S-8 0 - 0.5 06/28/2017 In-Situ <26.042 <26.042 <26.042 <26.042 2.26
(SB-3) 0.5 - 1.0 06/28/2017 In-Situ 1,445.3 4,413.3 540.78 6,399.38 1.29

3 07/06/2017 In-Situ <25.8 <25.8 <25.8 <25.8 1.11
5 07/06/2017 In-Situ <25.8 <25.8 <25.8 <25.8 <1.03
7 07/06/2017 In-Situ -- -- -- -- <1.04

10 07/06/2017 In-Situ 45.9
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Table 1

Delineatio Soil Sample Analytical Data Summary

Paladin Energy Corporation, East Caprock SWD Well #5

Lea County, New Mexico

1RP-4723 Page 3 of 6

Sample Depth Collection Status C6 - C12 C12 - C28 C28 - C35 TPH Chloride
(Feet) Date (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

RRAL: 100 *600

S-9 0 - 0.5 06/28/2017 In-Situ <26.042 <26.042 <26.042 <26.042 <1.04
0.5 - 1.0 06/28/2017 In-Situ -- -- -- -- <1.09

7 07/07/2017 In-Situ -- -- -- -- <1.02
10 07/07/2017 In-Situ -- -- -- -- <1.08
15 07/07/2017 In-Situ -- -- -- -- 140

S-10 0 - 0.5 06/28/2017 In-Situ <29.762 <29.762 <29.762 <29.762 3,930
(SB-5) 0.5 - 1.0 06/28/2017 In-Situ -- -- -- -- 1,570

(SB-13) 3 07/07/2017 In-Situ -- -- -- -- 22.4
5 07/07/2017 In-Situ -- -- -- -- <1.02
7 07/07/2017 In-Situ -- -- -- -- <1.02

10 07/07/2017 In-Situ -- -- -- -- <1.08
15 07/07/2017 In-Situ -- -- -- -- 140
20 08/09/2017 In-Situ -- -- -- -- 452
25 08/09/2017 In-Situ -- -- -- -- 760
30 01/03/2018 In-Situ -- -- -- -- 853
35 01/03/2018 In-Situ -- -- -- -- 648
40 01/03/2018 In-Situ -- -- -- -- 705
45 01/03/2018 In-Situ -- -- -- -- 46.6
50 01/03/2018 In-Situ -- -- -- -- <1.12

S-11 0 - 0.5 06/28/2017 In-Situ <30.864 <30.864 <30.864 <30.864 3,510
7 07/07/2017 In-Situ -- -- -- -- <1.02

10 07/07/2017 In-Situ -- -- -- -- <1.08
15 07/07/2017 In-Situ -- -- -- -- 140
20 08/09/2017 In-Situ -- -- -- -- 452
25 08/09/2017 In-Situ -- -- -- -- 760
30 01/03/2018 In-Situ -- -- -- -- 853
35 01/03/2018 In-Situ -- -- -- -- 648
40 01/03/2018 In-Situ -- -- -- -- 705
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Table 1

Delineatio Soil Sample Analytical Data Summary

Paladin Energy Corporation, East Caprock SWD Well #5

Lea County, New Mexico

1RP-4723 Page 4 of 6

Sample Depth Collection Status C6 - C12 C12 - C28 C28 - C35 TPH Chloride
(Feet) Date (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

RRAL: 100 *600

45 01/03/2018 In-Situ -- -- -- -- 46.6
50 01/03/2018 In-Situ -- -- -- -- <1.12

S-11 0 - 0.5 06/28/2017 In-Situ <30.864 <30.864 <30.864 <30.864 3,510
(SB-6) 0.5 - 1.0 06/28/2017 In-Situ -- -- -- -- 3,200

1.0 - 1.5 06/28/2017 In-Situ <30.120 <30.120 <30.120 <30.120 2,300
1.5 - 2.0 06/28/2017 In-Situ -- -- -- -- 1,050

3 07/07/2017 In-Situ -- -- -- -- 387
5 07/07/2017 In-Situ -- -- -- -- 2.76
7 07/07/2017 In-Situ -- -- -- -- 9.23

10 07/07/2017 In-Situ -- -- -- -- <1.05
15 07/07/2017 In-Situ -- -- -- -- <1.06

S-12 0 - 0.5 06/28/2017 In-Situ <26.316 <26.316 <26.316 <26.316 1,140
(SB-8) 0.5 - 1.0 06/28/2017 In-Situ -- -- -- -- 848

3 07/07/2017 In-Situ -- -- -- -- 75.0
5 07/07/2017 In-Situ -- -- -- -- <1.03
7 07/07/2017 In-Situ -- -- -- -- <1.05

10 07/07/2017 In-Situ -- -- -- -- 2.82
15 07/07/2017 In-Situ 98.5

S-13 0 - 0.5 06/28/2017 In-Situ <26.596 <26.596 <26.596 <26.596 <1.06
(SB-9) 0.5 - 1.0 06/28/2017 In-Situ -- -- -- -- <1.11

3 07/07/2017 In-Situ -- -- -- -- 6.07
5 07/07/2017 In-Situ -- -- -- -- 2.03
7 07/07/2017 In-Situ -- -- -- -- <1.02

10 07/07/2017 In-Situ <1.04

S-14 0 - 0.5 06/28/2017 In-Situ <29.762 <29.762 <29.762 <29.762 2,040
(SB-7) 0 - 0.5 06/28/2017 In-Situ <29.762 <29.762 <29.762 <29.762 2,040
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Table 1

Delineatio Soil Sample Analytical Data Summary

Paladin Energy Corporation, East Caprock SWD Well #5

Lea County, New Mexico

1RP-4723 Page 5 of 6

Sample Depth Collection Status C6 - C12 C12 - C28 C28 - C35 TPH Chloride
(Feet) Date (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

RRAL: 100 *600

0.5 - 1.0 06/28/2017 In-Situ -- -- -- -- 845
3 07/07/2017 In-Situ -- -- -- -- 83.6
5 07/07/2017 In-Situ -- -- -- -- <1.04
7 07/07/2017 In-Situ -- -- -- -- 26.1

10 07/07/2017 In-Situ -- -- -- -- 80.6
15 07/07/2017 In-Situ <1.18

SB-10 0-1 07/06/2017 In-Situ <27.2 <27.2 <27.2 <27.2 <1.09
3 07/06/2017 In-Situ <25.5 <25.5 <25.5 <25.5 4.43
5 07/06/2017 In-Situ -- -- -- -- 6.19
7 07/06/2017 In-Situ -- -- -- -- 4.07

10 07/06/2017 In-Situ -- -- -- -- 2.34
20 08/09/2017 In-Situ -- -- -- -- 1,190
25 08/09/2017 In-Situ -- -- -- -- 1,100
30 01/03/2018 In-Situ -- -- -- -- 1,120
35 01/03/2018 In-Situ -- -- -- -- 630
40 01/03/2018 In-Situ -- -- -- -- 126
45 01/03/2018 In-Situ -- -- -- -- 446
50 01/03/2018 In-Situ -- -- -- -- 10.3

SB-14 0 01/03/2018 In-Situ -- -- -- -- 12.6
5 01/03/2018 In-Situ -- -- -- -- 19.5

10 01/03/2018 In-Situ -- -- -- -- 181
15 01/03/2018 In-Situ -- -- -- -- 1,090
20 01/03/2018 In-Situ -- -- -- -- 2,200
25 01/03/2018 In-Situ -- -- -- -- 1,610
30 01/03/2018 In-Situ -- -- -- -- 1,330
35 01/03/2018 In-Situ -- -- -- -- 1,140
40 01/03/2018 In-Situ -- -- -- -- 999
45 01/03/2018 In-Situ -- -- -- -- 859
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Table 1

Delineatio Soil Sample Analytical Data Summary

Paladin Energy Corporation, East Caprock SWD Well #5

Lea County, New Mexico

1RP-4723 Page 6 of 6

Sample Depth Collection Status C6 - C12 C12 - C28 C28 - C35 TPH Chloride
(Feet) Date (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

RRAL: 100 *600

50 01/03/2018 In-Situ -- -- -- -- 106

Notes:  Laboratory analysis performed by Permian Basin Environmental Lab, Midland, Texas by EPA SW-846 Method 8015M (TPH) and 300 (chloride)
Depth in feet below ground surface (bgs)
mg/Kg:  milligrams per kilogram equivalent to parts per million (ppm)
*:  OCD delineation level
Exceeds OCD Recommended Remediation Action Level (RRAL) 
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PERMIAN BASIN 

ENVIRONMENTAL LAB, LP

1400 Rankin Hwy

Midland, TX 79701

Report Date: 01/08/18 

Project Number: 17-0158-01

Lab Order Number: 8A05004

Prepared for:

Analytical Report

Mark Larson

P.O. Box 50685

Midland, TX 79710

Project: Pogo Fast Caprock 5

Larson & Associates, Inc.

Location:  New Mexico

NELAP/TCEQ # T104704516-16-7

Page 1 of 39
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SB-13 30'-31' 8A05004-01 Soil 01/03/18 11:25 01-05-2018 09:10

SB-13 35'-36' 8A05004-02 Soil 01/03/18 11:27 01-05-2018 09:10

SB-13 40'-41' 8A05004-03 Soil 01/03/18 11:28 01-05-2018 09:10

SB-13 45'-46' 8A05004-04 Soil 01/03/18 11:32 01-05-2018 09:10

SB-13 50'-51' 8A05004-05 Soil 01/03/18 11:34 01-05-2018 09:10

SB-12 30'-31' 8A05004-06 Soil 01/03/18 12:29 01-05-2018 09:10

SB-12 35'-36' 8A05004-07 Soil 01/03/18 12:30 01-05-2018 09:10

SB-12 40'-41' 8A05004-08 Soil 01/03/18 12:31 01-05-2018 09:10

SB-12 45'-46' 8A05004-09 Soil 01/03/18 12:34 01-05-2018 09:10

SB-12 50'-51' 8A05004-10 Soil 01/03/18 12:36 01-05-2018 09:10

SB-1 30'-31' 8A05004-11 Soil 01/03/18 13:38 01-05-2018 09:10

SB-1 35'-36' 8A05004-12 Soil 01/03/18 13:30 01-05-2018 09:10

SB-1 40'-41' 8A05004-13 Soil 01/03/18 13:31 01-05-2018 09:10

SB-1 45'-46' 8A05004-14 Soil 01/03/18 13:35 01-05-2018 09:10

SB-1 50'-51' 8A05004-15 Soil 01/03/18 13:37 01-05-2018 09:10

SB-10 30'-31' 8A05004-16 Soil 01/03/18 14:10 01-05-2018 09:10

SB-10 35'-36' 8A05004-17 Soil 01/03/18 14:14 01-05-2018 09:10

SB-10 40'-41' 8A05004-18 Soil 01/03/18 14:16 01-05-2018 09:10

SB-10 45'-46' 8A05004-19 Soil 01/03/18 14:19 01-05-2018 09:10

SB-10 50'-51' 8A05004-20 Soil 01/03/18 14:22 01-05-2018 09:10

SB-14 0-1' 8A05004-21 Soil 01/03/18 14:55 01-05-2018 09:10

SB-14 5'-6' 8A05004-22 Soil 01/03/18 15:03 01-05-2018 09:10

SB-14 10'-11' 8A05004-23 Soil 01/03/18 15:05 01-05-2018 09:10

SB-14 15'-16' 8A05004-24 Soil 01/03/18 15:07 01-05-2018 09:10

SB-14 20'-21' 8A05004-25 Soil 01/03/18 15:08 01-05-2018 09:10

SB-14 25'-26' 8A05004-26 Soil 01/03/18 15:11 01-05-2018 09:10

SB-14 30'-31' 8A05004-27 Soil 01/03/18 15:13 01-05-2018 09:10

SB-14 35'-36' 8A05004-28 Soil 01/03/18 15:14 01-05-2018 09:10

SB-14 40'-41' 8A05004-29 Soil 01/03/18 15:15 01-05-2018 09:10

SB-14 45'-46' 8A05004-30 Soil 01/03/18 15:18 01-05-2018 09:10

SB-14 50'-51' 8A05004-31 Soil 01/03/18 15:20 01-05-2018 09:10

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 2 of 39
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 30'-31'

8A05004-01 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

853 01/05/18 01/06/18 Chloride 1.12 mg/kg dry 1 P8A0507 EPA 300.0

11.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 35'-36'

8A05004-02 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

648 01/05/18 01/06/18 Chloride 1.15 mg/kg dry 1 P8A0507 EPA 300.0

13.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 40'-41'

8A05004-03 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

705 01/05/18 01/06/18 Chloride 1.15 mg/kg dry 1 P8A0507 EPA 300.0

13.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 45'-46'

8A05004-04 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

46.6 01/05/18 01/06/18 Chloride 1.11 mg/kg dry 1 P8A0507 EPA 300.0

10.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 50'-51'

8A05004-05 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 01/05/18 01/06/18 Chloride 1.12 mg/kg dry 1 P8A0507 EPA 300.0

11.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-12 30'-31'

8A05004-06 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

1080 01/05/18 01/06/18 Chloride 1.15 mg/kg dry 1 P8A0507 EPA 300.0

13.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-12 35'-36'

8A05004-07 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

828 01/05/18 01/06/18 Chloride 1.12 mg/kg dry 1 P8A0507 EPA 300.0

11.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-12 40'-41'

8A05004-08 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

345 01/05/18 01/06/18 Chloride 1.12 mg/kg dry 1 P8A0507 EPA 300.0

11.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-12 45'-46'

8A05004-09 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

52.4 01/05/18 01/06/18 Chloride 1.12 mg/kg dry 1 P8A0507 EPA 300.0

11.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-12 50'-51'

8A05004-10 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

18.0 01/05/18 01/06/18 Chloride 1.15 mg/kg dry 1 P8A0507 EPA 300.0

13.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-1 30'-31'

8A05004-11 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

1150 01/05/18 01/06/18 Chloride 5.95 mg/kg dry 5 P8A0507 EPA 300.0

16.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-1 35'-36'

8A05004-12 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

845 01/05/18 01/06/18 Chloride 1.14 mg/kg dry 1 P8A0507 EPA 300.0

12.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-1 40'-41'

8A05004-13 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

613 01/05/18 01/06/18 Chloride 1.14 mg/kg dry 1 P8A0507 EPA 300.0

12.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-1 45'-46'

8A05004-14 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

34.4 01/05/18 01/06/18 Chloride 1.15 mg/kg dry 1 P8A0507 EPA 300.0

13.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-1 50'-51'

8A05004-15 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 01/05/18 01/06/18 Chloride 1.14 mg/kg dry 1 P8A0507 EPA 300.0

12.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-10 30'-31'

8A05004-16 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

1120 01/05/18 01/06/18 Chloride 1.18 mg/kg dry 1 P8A0507 EPA 300.0

15.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-10 35'-36'

8A05004-17 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

630 01/05/18 01/06/18 Chloride 1.16 mg/kg dry 1 P8A0507 EPA 300.0

14.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-10 40'-41'

8A05004-18 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

126 01/05/18 01/06/18 Chloride 1.15 mg/kg dry 1 P8A0507 EPA 300.0

13.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-10 45'-46'

8A05004-19 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

446 01/05/18 01/06/18 Chloride 1.18 mg/kg dry 1 P8A0507 EPA 300.0

15.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-10 50'-51'

8A05004-20 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

10.3 01/05/18 01/06/18 Chloride 1.14 mg/kg dry 1 P8A0507 EPA 300.0

12.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 0-1'

8A05004-21 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

12.6 01/05/18 01/06/18 Chloride 1.04 mg/kg dry 1 P8A0508 EPA 300.0

4.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 5'-6'

8A05004-22 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

19.5 01/05/18 01/06/18 Chloride 1.04 mg/kg dry 1 P8A0508 EPA 300.0

4.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 10'-11'

8A05004-23 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

181 01/05/18 01/06/18 Chloride 1.06 mg/kg dry 1 P8A0508 EPA 300.0

6.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 15'-16'

8A05004-24 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

1090 01/05/18 01/06/18 Chloride 5.32 mg/kg dry 5 P8A0508 EPA 300.0

6.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 20'-21'

8A05004-25 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

2200 01/05/18 01/06/18 Chloride 5.95 mg/kg dry 5 P8A0508 EPA 300.0

16.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 25'-26'

8A05004-26 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

1610 01/05/18 01/06/18 Chloride 6.10 mg/kg dry 5 P8A0508 EPA 300.0

18.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 30'-31'

8A05004-27 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

1330 01/05/18 01/06/18 Chloride 5.88 mg/kg dry 5 P8A0508 EPA 300.0

15.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 35'-36'

8A05004-28 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

1140 01/05/18 01/06/18 Chloride 1.16 mg/kg dry 1 P8A0508 EPA 300.0

14.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 40'-41'

8A05004-29 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

999 01/05/18 01/06/18 Chloride 1.15 mg/kg dry 1 P8A0508 EPA 300.0

13.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 45'-46'

8A05004-30 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

859 01/05/18 01/06/18 Chloride 1.12 mg/kg dry 1 P8A0508 EPA 300.0

11.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 50'-51'

8A05004-31 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

106 01/05/18 01/06/18 Chloride 1.10 mg/kg dry 1 P8A0508 EPA 300.0

9.0 01/08/18 01/08/18 % Moisture 0.1 % 1 P8A0801 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P8A0507 - *** DEFAULT PREP ***

Blank (P8A0507-BLK1) Prepared: 01/05/18  Analyzed: 01/06/18 

Chloride mg/kg wetND 1.00

LCS (P8A0507-BS1) Prepared: 01/05/18  Analyzed: 01/06/18 

Chloride mg/kg wet413 1.00 400 80-120103

LCS Dup (P8A0507-BSD1) Prepared: 01/05/18  Analyzed: 01/06/18 

Chloride mg/kg wet413 1.00 400 2080-120103 0.0218

Duplicate (P8A0507-DUP1) Prepared: 01/05/18  Analyzed: 01/06/18 Source: 8A05004-01

Chloride mg/kg dry857 1.12 853 200.403

Duplicate (P8A0507-DUP2) Prepared: 01/05/18  Analyzed: 01/06/18 Source: 8A05004-11

Chloride mg/kg dry1250 5.95 1150 208.31

Matrix Spike (P8A0507-MS1) Prepared: 01/05/18  Analyzed: 01/06/18 Source: 8A05004-01

Chloride mg/kg dry1960 1.12 1120 853 80-12098.8

Batch P8A0508 - *** DEFAULT PREP ***

Blank (P8A0508-BLK1) Prepared: 01/05/18  Analyzed: 01/06/18 

Chloride mg/kg wetND 1.00

LCS (P8A0508-BS1) Prepared: 01/05/18  Analyzed: 01/06/18 

Chloride mg/kg wet414 1.00 400 80-120104

LCS Dup (P8A0508-BSD1) Prepared: 01/05/18  Analyzed: 01/06/18 

Chloride mg/kg wet383 1.00 400 2080-12095.8 7.79

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 34 of 39
55



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P8A0508 - *** DEFAULT PREP ***

Duplicate (P8A0508-DUP1) Prepared: 01/05/18  Analyzed: 01/06/18 Source: 8A05004-21

Chloride mg/kg dry10.6 1.04 12.6 2016.5

Duplicate (P8A0508-DUP2) Prepared: 01/05/18  Analyzed: 01/06/18 Source: 8A05004-31

Chloride mg/kg dry109 1.10 106 203.01

Matrix Spike (P8A0508-MS1) Prepared: 01/05/18  Analyzed: 01/06/18 Source: 8A05004-21

Chloride mg/kg dry1140 1.04 1040 12.6 80-120108

Batch P8A0801 - *** DEFAULT PREP ***

Blank (P8A0801-BLK1) Prepared & Analyzed: 01/08/18 

% Moisture %ND 0.1

Duplicate (P8A0801-DUP1) Prepared & Analyzed: 01/08/18 Source: 8A05003-25

% Moisture %13.0 0.1 12.0 208.00

Duplicate (P8A0801-DUP2) Prepared & Analyzed: 01/08/18 Source: 8A05004-26

% Moisture %18.0 0.1 18.0 200.00

Duplicate (P8A0801-DUP3) Prepared & Analyzed: 01/08/18 Source: 8A05005-22

% Moisture %8.0 0.1 7.0 2013.3

Duplicate (P8A0801-DUP4) Prepared & Analyzed: 01/08/18 Source: 8A05006-02

% Moisture %1.0 0.1 2.0 20 R266.7

Duplicate (P8A0801-DUP5) Prepared & Analyzed: 01/08/18 Source: 8A05007-10

% Moisture %15.0 0.1 15.0 200.00

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

Pogo Fast Caprock 5

17-0158-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Notes and Definitions 

R2 The RPD exceeded the acceptance limit.

BULK Samples received in Bulk soil containers

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Laboratory Control Spike

Matrix SpikeMS

LCS

DuplicateDup

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain 

information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-686-7235.

Report Approved By: Date: 1/8/2018

Brent Barron, Laboratory Director/Technical Director

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

PPM  X

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS ) NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

16
18

Pogo East Caprock 005

S.J.

SDC

Air Rotary
SB-101-03-18

Start:

Finish:

13:05 NM

13:40
1

31

35

40

45

50

35

40

45

50

55

60

65

70

30

13:28

13:30

13:31

13:35

13:37

Clay Sand,

7.5YR 3/4, Dusky Red,

Fine Grain,

Clay Interbedded with Sand

7.5YR 6/1, Reddish Gray,

Clay-Sand,

Very Fine Grain, Redbed

SW

CL

CL

42

5YR 7/1, Light Gray

Clay-Sand

TD: 50'

5"

17-0158-01

Page 1 of 1
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

PPM  X

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS ) NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

16
18

Pogo East Caprock 005

S.J.

SDC

Air Rotary
SB-1001-03-18

Start:

Finish:

13:58

14:22
1

31

35

40

45

50

35

40

45

50

55

60

65

70

30

14:10

14:14

14:16

14:19

14:22

Redbed, 2.5YR 5/4,

Reddish Brown

Very Fine Grain

TD: 50'

SW

CL

Sandy Clay, 2.5YR 7/1,

Light Gray, Fine Grain,

Qtz Dim

Redbed 2.5YR 5/4,

Reddish Brown,

Very Fine Grain

Shale

42

48

Shale

5"

17-0158-01

Page 1 of 1
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

PPM  X

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS ) NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

16
18

Pogo East Caprock 005

S.J.

SDC

Air Rotary
SB-1201-03-18

Start:

Finish:

12:17 NM

12:37
1

31

35

40

45

50

35

40

45

50

55

60

65

70

30

12:29

12:30

12:31

12:34

12:36

7.5YR 5/3, Weak,

Red Clay-Sand, Fine Grain,

Well Graded, Quartz Dom.

Redbed

SW

TD: 50.00'

5YR 7/2, Pinkish Gray,

Clay-Sand, Fine Grain

Quartz Dom.

CL

Clay

2.5YR 3/4, Dark Reddish Brown,

Very Fine Grain Clay

Redbed

Shale

2.5YR 5/4, Reddish Brown

Clay-Sand

46

5"

17-0158-01

Page 1 of 1
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BORING RECORD

G
R

A
P

H
I
C

 
L

O
G

D
E

S
C

R
I
P

T
I
O

N

 
 
 
 
 
 
 
U

S
C

S

DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

PPM  X

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS ) NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

16
18

Pogo East Caprock 005

S.J.

SDC

Air Rotary
SB-1301-03-18

Start:

Finish:

11:00 NM

11:35
1

31

35

40

45

50

35

40

45

50

55

60

65

70

30

11:25

11:27

11:28

11:32

11:34

Fine Sand,

7.5YR 6/2, Pinkish Gray,

Fine Grain Quartz Dom.,

Poorly Graded

SW

TD: 50.00'

Motled Clay- Sand, Redbed

2.5YR 5/4, Reddish Brown,

Fine Grain, Clay Nodules

CL

5YR 4/1, Dark Gray

Sand Med-Fine Grain,

Poorly Sorted

SW

32

41

SW

44

CL

SW

Sandy Clay,

5YR 5/2, Reddish Gray,

Clay Nodules, Fine Grain

5"

17-0158-01

Page 1 of 1
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

PPM  X

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS ) NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

16
18

Pogo East Caprock 005

S.J.

SDC

Air Rotary
SB-1401-03-18

Start:

Finish:

14:50

15:20
1

0

5

0

50

10

20

30

40

50

60

70

80

14:55

15:03

15:07

15:08

15:11

Caliche

SW

15:13

15:05

SW

Shale

TD: 50'

10

2

Sandy Clay, 5YR 5/4,

Reddish Brown Lithic

Fine Grain, Slightly Compacted

Feldspar Dom Poorly Graded

Caliche, 5YR 8/2,

Pinkish White Qtz

Dom Fine Grain

Well Indurated

5R 8/2, Light Pink

Caliche

CL

Sandy Clay, 5R 4/2,

Weak Red Clay Nodules

Interbedded With Sand

Fine Gain

Redbed, 7.5R 3/4,

Dusky Red, Very Fine Grain

Well Indurated

15:14

15:15

15:18

15:20

90

10

15

20

25

30

35

40

45

5"

17-0158-01
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1RP-4723 
East Caprock SWD Well #5 Produced Water Spill 

Paladin Energy Corporation 
Lea County, New Mexico 

Location Sign 

Spill Area near Southwest Corner of Well Pad Viewing North, June 12, 
2017 
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1RP-4723 
East Caprock SWD Well #5 Produced Water Spill 

Paladin Energy Corporation 
Lea County, New Mexico 

Spill Area West of Well Viewing South, June 12, 2017 

Spill Area South of Well Viewing East, June 12, 2017 
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1RP-4723 
East Caprock SWD Well #5 Produced Water Spill 

Paladin Energy Corporation 
Lea County, New Mexico 

Spill Area East of Location Viewing West, June 12, 2017 

Spill Area East of Location Viewing East, June 12, 2017 
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1RP-4723 
East Caprock SWD Well #5 Produced Water Spill 

Paladin Energy Corporation 
Lea County, New Mexico 

Spill Area East of Location Viewing East, June 12, 2017 

Spill Area East of Location Viewing West, June 12, 2017 
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1RP-4723 
East Caprock SWD Well #5 Produced Water Spill 

Paladin Energy Corporation 
Lea County, New Mexico 

Spill Area South of Location Viewing East, June 20, 2017 

Spill Area East of Location Viewing East, June 20, 2017 
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1RP-4723 
East Caprock SWD Well #5 Produced Water Spill 

Paladin Energy Corporation 
Lea County, New Mexico 

Spill Area East of Location Viewing East, June 20, 2017 
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Attachment E 

Initial C-141 
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Operator/Responsible Party, 
 
The OCD has received the form C-141 you provided on _6/13/2017_ regarding an unauthorized release.  The information 
contained on that form has been entered into our incident database and remediation case number _1RP-4723__ has been 
assigned.  Please refer to this case number in all future correspondence. 
 
It is the Division’s obligation under both the Oil & Gas Act and Water Quality Act to provide for the protection of public 
health and the environment.  Our regulations (19.15.29.11 NMAC) state the following, 
 

The responsible person shall complete division-approved corrective action for releases that endanger public 
health or the environment.  The responsible person shall address releases in accordance with a remediation 
plan submitted to and approved by the division or with an abatement plan submitted in accordance with 
19.15.30 NMAC. [emphasis added] 

 
Release characterization is the first phase of corrective action unless the release is ongoing or is of limited volume and all 
impacts can be immediately addressed.  Proper and cost-effective remediation typically cannot occur without adequate 
characterization of the impacts of any release.  Furthermore, the Division has the ability to impose reasonable conditions 
upon the efforts it oversees.  As such, the Division is requiring a workplan for the characterization of impacts associated 
with this release be submitted to the OCD District _1_ office in __Hobbs____ on or before _7/15/2017_.  If and when 
the release characterization workplan is approved, there will be an associated deadline for submittal of the resultant 
investigation report.  Modest extensions of time to these deadlines may be granted, but only with acceptable 
justification. 
 
The goals of a characterization effort are:  1) determination of the lateral and vertical extents along with the magnitude 
of soil contamination.  2) determine if groundwater or surface waters have been impacted.  3) If groundwater or surface 
waters have been impacted, what are the extents and magnitude of that impact.  4) The characterization of any other 
adverse impacts that may have occurred (examples: impacts on vegetation, impacts on wildlife, air quality, loss of use of 
property, etc.).  To meet these goals as quickly as possible, the following items must, at a minimum, be addressed in the 
release characterization workplan and subsequent reporting: 
 
● Horizontal delineation of soil impacts in each of the four cardinal compass directions.  Adsorbed soil contamination must 
be characterized for the following constituents using the associated laboratory methods:  benzene, toluene, ethylbenzene, 
and total xylenes by either Method 8260 or 8021, total petroleum hydrocarbons by Method 8015 extended range 
(GRO+DRO+MRO; C6 thru C36), and for chloride by Method 300.  This is not an exclusive list of potential contaminants.  
Analyzed parameters should be modified based on the nature of the released substance(s).  Soil sampling must be both 
within the impacted area and beyond. 
 
● Vertical delineation of soil impacts.  Adsorbed soil contamination must be characterized for the following constituents 
using the associated laboratory methods:  benzene, toluene, ethylbenzene, and total xylenes by either Method 8260 or 
8021, total petroleum hydrocarbons by Method 8015 extended range (GRO+DRO+MRO; C6 thru C36), and for chloride by 
Method 300.  As above, this is not an exclusive list of potential contaminants and can be modified.  Vertical 
characterization samples should be taken at depth intervals no greater than five feet apart.  Lithologic description of 
encountered soils must also be provided.  At least ten vertical feet of soils with contaminant concentrations at or below 
these values must be demonstrated as existing above the water table. 
 
● Nominal detection limits for field and laboratory analyses must be provided. 
 
● Composite sampling is not generally allowed. 
 
● Field screening and assessment techniques are acceptable (headspace, titration, EC [include algorithm for validation 
purposes], EM, etc.), but the sampling and assay procedures must be clearly defined.  Copies of field notes are highly 
desirable.  A statistically significant set of split samples must be submitted for confirmatory laboratory analysis, including 
the laterally farthest and vertically deepest sets of soil samples.  Make sure there are at least two soil samples submitted 
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for laboratory analysis from each borehole or test pit (highest observed contamination and deepest depth investigated). 
Copies of the actual laboratory results must be provided including chain of custody documentation. 
 
●Probable depth to shallowest protectable groundwater and lateral distance to nearest surface water.  If there is an 
estimate of groundwater depth, the information used to arrive at that estimate must be provided.  If there is a reasonable 
assumption that the depth to protectable water is 50 feet or less, the responsible party should anticipate the need for at 
least one groundwater monitoring well to be installed in the area of likely maximum contamination. 
 
● If groundwater contamination is encountered, an additional investigation workplan may be required to determine the 
extents of that contamination.  Groundwater and/or surface water samples, if any, must be analyzed by a competent 
laboratory for volatile organic hydrocarbons (typically Method 8260 full list), total dissolved solids, pH, major anions and 
cations including chloride and sulfate, dissolved iron, and dissolved manganese.  The investigation workplan must provide 
the groundwater sampling method(s) and sample handling protocols.  To the fullest extent possible, aqueous analyses 
must be undertaken using nominal method detection limits.  As with the soil analyses, copies of the actual laboratory 
results must be provided including chain of custody documentation. 
 
● Accurately scaled and well-drafted site maps must be provided providing the location of borings, test pits, monitoring 
wells, potentially impacted areas, and significant surface features including roads and site infrastructure that might limit 
either the release characterization or remedial efforts.  Field sketches may be included in subsequent reporting, but should 
not be considered stand-alone documentation of the site’s layout.  Digital photographic documentation of the location 
and fieldwork is recommended, especially if unusual circumstances are encountered. 
 
Nothing herein should be interpreted to preclude emergency response actions or to imply immediate remediation by 
removal cannot proceed as warranted.  Nonetheless, characterization of impacts and confirmation of the effectiveness 
of remedial efforts must still be provided to the OCD before any release incident will be closed. 
 
 
Jim Griswold 
OCD Environmental Bureau Chief 
1220 South St. Francis Drive 
Santa Fe, New Mexico  87505 
505-476-3465 
jim.griswold@state.nm.us 
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