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Counsel for Goodnight Midstream Permian, LLC 
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RE: Response to Report on Sampling of Formation Fluids and Analytical Result  

Authority: Order No. R-22026 approved as SWD-2403  
Andre Dawson SWD Well No. 1  API No. 30-025-50634 
Unit P, Sec. 17, T21S, R36E, NMPM, Lea County, New Mexico 
Injection interval: San Andres formation; 4,287 feet to 5,590 feet 

 
Mr. Rankin: 
 
Reference is made to your submittal on behalf of Goodnight Midstream Permian, LLC (OGRID 
372311; “Goodnight”) received by the Oil Conservation Division (“OCD”) on June 13, 2023, for 
the Andres Dawson SWD No. 1 (“Well”). In Case No. 21569, Goodnight presented this protested 
application at hearing which OCD subsequently approved in the referenced hearing order on 
February 7, 2022. 
 
As a condition of approval (“COA”), SWD-2403 included a requirement for sampling and 
laboratory analysis of the natural formation fluids prior to commencing injection. The purpose of 
the COA is to satisfy an obligation of the New Mexico State Demonstration for Class II Wells 
(Appendix II) for continued characterization of the San Andres formation in this area of the 
Delaware Basin. Additionally, the COA also supports the continued monitoring of injection 
intervals selected through the permitting process for Class II disposal. This sampling requirement 
is a component of the state UIC program as part of the response to the United States Environmental 
Protection Agency 2016 request for review of state programs for exempt aquifers and the 
protection of underground sources of drinking water (“USDW”). 
 
Goodnight provided a laboratory report for this COA which contained an analytical result for total 
dissolved solid (“TDS”) concentration which was less than the regulatory level of 10,000 
milligrams per liter used for initial determination of the disposal interval as a possible USDW. 
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Based on this analytical result, the OCD was required to consider whether an Aquifer Exemption 
Request was necessary, and Goodnight was instructed to suspend injection in the Well until the 
matter was resolved. 
 
Subsequently, Goodnight contended that the analytical result was not representative of the 
formation fluids and provided a report dated June 13, 2023, detailing the reasons for the bias of 
the TDS results and additional information on reservoir characteristics. Having considered the 
submitted documents by Goodnight, OCD has determined the report provides an adequate 
substitution and is accepting the report into record as satisfying the COA. 
 
With this, the Director is approving the resumption of injection into the well effective immediately 
and has determined that additional consideration for an Aquifer Exemption Request is not required. 
All other conditions of the UIC permit, SWD-2403, remain in full force and effect. 
 
Please contact Phillip Goetze (phillip.goetze@emnrd.nm.gov) with any questions regarding the 
content of this correspondence. 
 
Sincerely, 
 
 
________________________    DATE:    
DYLAN M. FUGE 
Director 
 
 
DMF/prg 
 
 
ATTACHMENT: Report Submitted by Goodnight Midstream Permian LLC on the Andre Dawson 

SWD No. 1 dated June 13, 2023 
 
cc: Case No. 10968 for Division Order No. R-10139 
 Imaging file for SWD-2403 
 Well file for API 30-025-50634 
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June 13, 2023 

 

VIA ELECTRONIC MAIL 

 

Dylan Fuge 

Director, Oil Conservation Division 

New Mexico Department of Energy,  

Minerals and Natural Resources 

1220 South Saint Francis Drive 

Santa Fe, New Mexico 87505 

 

 

Re: Andre Dawson SWD #1, Order No. R-22026/SWD-2403. 

 

Dear Director Fuge:  

 

 Goodnight Midstream Permian, LLC (“Goodnight Midstream”) respectfully submits this 

report regarding its Andre Dawson SWD #1 (API No. 30-025-50634) to provide an explanation 

for the Division regarding an invalid formation water sample submitted pursuant to Order No. R-

22026/SWD-2403.  

Injection into the Andre Dawson SWD #1 has been suspended pending approval from the 

Division to resume injection. Based on its analysis and the foregoing report, Goodnight Midstream 

respectfully requests the Division authorize resumption of injection operations.  

Executive Summary 

Through its third-party contractor and four months after injection had already commenced, 

Goodnight Midstream inadvertently submitted an invalid formation water chemistry analysis 

pursuant to special conditions under Order No. R-22026/SWD-2403. The sample results were 

submitted to the Division before Goodnight Midstream was consulted as to their significance or 

validity. The results also were not timely submitted even though Goodnight Midstream received 

assurances from its contractor that they had been. Goodnight Midstream takes full responsibility 

for this serious oversight. The sample results incorrectly suggest the San Andres injection interval 

has a concentration of Total Dissolved Solids (TDS) that is less than 10,000 mg/L. In response, 

Goodnight Midstream suspended injection into the Andre Dawson SWD #1 on May 26, 2023, 

pending Division approval to resume injection. 

The water chemistry sample Goodnight Midstream submitted is invalid because it was 

tainted by a substantial volume of freshwater lost to the San Andres formation during extended 

periods of lost returns experienced during primary and remedial cement job operations and after 

the well was perforated. Freshwater lost to the San Andres during these operations substantially 

reduced the TDS concentration to levels below 10,000 mg/L in the formation sample collected for 

analysis.  
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Nearby water samples collected from offsetting disposal wells confirm that the low TDS 

sample is not reflective of the true water chemistry in the San Andres in this area. Three San Andres 

water samples within a two-mile radius of the Andre Dawson SWD #1 show TDS concentrations 

from between 19,000 mg/L to 44,000 mg/L. The low-TDS Andre Dawson SWD #1 water sample 

is instead an artifact of freshwater lost to the San Andres during cement jobs and completion 

operations. Moreover, the San Andres formation in this area is already a confirmed produced water 

disposal zone with more than 60 million barrels of produced water injected through approved Class 

II disposal wells within a one-mile radius of the Andre Dawson SWD #1 over the last 60 years. 

Goodnight Midstream acknowledges its failure to confirm before commencing injection 

that its sampling, notifications, and submissions to the Division were timely and proper. It has 

instituted internal training, improved coordination and communications with its third-party 

contractor, and hired additional vice-president-level management to help oversee its operations to 

avoid future Division reporting and notification issues going forward. The third-party contractor 

should have first consulted with Goodnight Midstream over the water sample results before 

submitting them to the Division, and Goodnight Midstream could have instituted a more robust 

and reliable water sampling protocol for use in circumstances where lost circulation is an issue.  

Recognizing these shortcomings, the formation water chemistry sample submitted is 

nevertheless invalid and not representative of San Andres water chemistry in the vicinity of the 

Andre Dawson SWD #1. Offsetting water samples confirm the San Andres TDS concentrations 

are far above the 10,000 mg/L threshold in this area, which has long been recognized as an 

approved produced water disposal zone. Goodnight Midstream respectfully requests the Division 

authorize it to resume injection through the Andre Dawson SWD #1. 

Background 

 After obtaining authority to inject and an approved APD, Goodnight Midstream drilled its 

Andre Dawson SWD #1 and commenced injection in the San Andres formation (SWD; San Andres 

96121) on or around January 18, 2023. Order No. R-22026/SWD-2403 was issued on February 7, 

2022. The Andre Dawson SWD #1 is located in Unit P of Section 17, Township 21 South, Range 

36 East, Lea County, New Mexico.  

After injecting for approximately three months, Goodnight Midstream filed an 

administrative application in April 2023 to increase the authorized rate of injection under Order 

No. R-22026/SWD-2403 from 25,000 bbl/day to 40,000 bbl/day. While reviewing that request, 

the Division notified Goodnight Midstream on May 22, 2023, that it had not received certain 

notifications or filings required under Order No. R-22026/SWD-2403 related to commencement 

of injection. 

 Upon notification by the Division of this issue, Goodnight Midstream contacted its third-

party contractor, Octane Energy, to inquire whether the requested notifications and filings had 

been submitted. Goodnight contracts with Octane Energy to provide turnkey drilling, completion, 

and reporting services and to make filings required by the Division. Despite prior assurances that 

the forms had been timely filed, Octane Energy later confirmed that they had not been submitted. 

Octane Energy immediately prepared the requested materials for submission, including the C-

115s, C-103 completion sundry, C-105 completion report, well logs, a remedial cement bond log, 

and the results of a formation water chemistry sample collected and analyzed pursuant to special 
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conditions under Order No. R-22026/SWD-2403. The notifications and filings were submitted to 

the Division through the electronic filing portal and by e-mail on May 25, 2023.  

 The water sample analyzed by Cardinal Laboratories reflected a TDS concentration of 

7,650 mg/L, which is within the protectable limit of 10,000 mg/L. Accordingly, and under the 

provisions of Order No. R-22026/SWD-2403, Goodnight Midstream’s authority to inject into the 

Andre Dawson SWD #1 was suspended. After confirming with the Division, Goodnight 

Midstream ceased injection on May 26, 2023, pending resolution of the formation water sample 

issue.  

 Upon review of the events and circumstances leading up to and including collection of the 

formation water sample, Goodnight Midstream has confirmed that the water chemistry sample 

submitted to Cardinal Laboratories is not valid and not representative of the water chemistry in the 

injection interval within the San Andres in this area. 

Report and Analysis 

A. Operational History of the San Andres in the Area 

The San Andres formation is at a depth of approximately 4,300 feet in the area of the 

Goodnight Midstream saltwater disposal field, including the Andre Dawson SWD #1. The 

formation is a saline aquifer more than 1,000 feet thick with very high transmissivity. It was 

identified as the water source for the Eunice Monument South Unit (EMSU) Grayburg waterflood, 

which was formed in 1984 for the purpose of secondary oil recovery. The Eunice Monument South 

Grayburg field had been produced by depletion drive from 1936 to 1984. Very large volumes of 

oil, gas, and water had been extracted from the field. This voidage had to be replaced to perform 

the water flood. 

Chevron drilled six San Andres water supply wells in the central part of the EMSU to 

provide the water to re-fill the voidage in the Grayburg. The wells are identified in the table below. 

Cumulatively they produced 348 million barrels of saltwater from the San Andres over a 35-year 

period. 

EMSU Water Supply Well 

NAME 
API Location Status Start End 

Years 

Active 

WSW 

Chevron WSW EMSU #457 025 29149 Q - 5 - 21S - 36E T&A 1987 2004 17 

Chevron WSW EMSU #458 025 29618 I - 4 - 21S - 36E T&A 1987 2012 25 

Chevron WSW EMSU #459 025 29826 B - 5 - 21S - 36E Active 1987 2022 35 

Chevron WSW EMSU #460 025 29620 C - 8 - 21S - 36E P&A 1987 2002 15 

Chevron WSW EMSU #461 025 29621 I - 9 - 21S - 36E P&A 1987 2002 15 

Chevron WSW EMSU #462 025 29622 L - 9 - 21S - 36E Recomplete 1987 2005 18 

There were already five San Andres [SWD; San Andres (Pool Code 96121)] SWDs in the 

area when Goodnight Midstream identified the massive de-pressured zone in the San Andres saline 

aquifer as a viable target for additional produced water disposal wells. The Andre Dawson SWD 
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#1 is the ninth San Andres well the company has drilled in the area. Goodnight Midstream also 

acquired an early San Andres SWD for a total of 11 operated SWD wells on the Goodnight Llano 

System. 

 

B.  Andre Dawson SWD #1 Drilling, Completion, and Swabbing 

After receiving authority to inject and an approved APD, Goodnight Midstream’s third-

party contractor, Octane Energy, spud the Andre Dawson SWD #1 on November 30, 2022. Total 

depth was reached on December 7, 2022. 

During the primary cement job and a subsequent remedial squeeze job within the San 

Andres, Octane Energy did not receive returns at the surface, which indicates fluid was being lost 

to the formation in this zone. It is necessary to use freshwater for cementing operations to allow 

the cement to properly cure and bond to the casing. During the first stage of cementing across the 

injection zone Octane Energy lost all returns. This stage consisted of a total of approximately 679 

barrels of fresh water for displacement. Octane Energy did not have any returns until it activated 

the packer and DVT for the next stage, thereby sealing off the injection zone, which had absorbed 

all fluid.1 

While perforating from between approximately 4,960 feet to 4,980 feet, the fluid column 

dropped from 100 feet from the surface to 1,000 feet inside the 3.5-inch tubing. This volume 

equates to approximately 8 barrels of additional freshwater lost to the formation: 

 

After perforating, Octane Energy swabbed back over a two-day period about 129 barrels 

of water, substantially more than the 8 barrels of freshwater lost after perforating:  

 
1 Cement bond log interpretation indicates sufficient bonding to ensure a seal above the 

permitted interval. 
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After swabbing 129 barrels over a two-day period, the water samples turned black in 

sunlight, which is a typical indicator that the water is from the San Andres. A sample was collected 

and sent for analysis at the end of the second day of swabbing. Based on the characteristics of the 

water sample and the volumes swabbed back relative to what was lost to the formation after 

perforating, it appeared at the time that the sample collected was representative of the formation 

fluid. However, upon review, this assumption did not account for the substantial volume of 

freshwater water lost (679 barrels) during the primary and remedial cement jobs. The total volume 

swabbed back before collecting formation samples was only about 18 percent of the total volume 

of freshwater that was lost to the formation.2  

 
2 To swab all lost fluids would have required an additional five days of swabbing. When lost 

fluids mix with formation fluids, however, it may be necessary to swab back twice the lost 

volume before a representative formation sample can be obtained due to the mixing of fluids in 

the formation. Thus, it would have likely taken more than a week to swab back enough fluids to 

obtain a representative formation sample due to the mixing of freshwater fluids that occurred 

following the cement job and perforations. 
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C.  Step Rate Test 

Following the well’s completion, Goodnight commenced injection in the Andre Dawson 

SWD #1 on January 18, 2023, and proceeded with normal injection operations.  After a smooth 

start up with all leak and line checks complete, Goodnight prepared to step rate test the well.  The 

test went as planned and confirmed that severe de-pressurization existed within the San Andres in 

this location.  High-rate injection on vacuum is consistent and compatible with the loss of returns 

while drilling and the loss of cement while completing the well. 

Rate-pressure testing began using Goodnight Midstream’s Wrigley Facility flow system 

from January 22-25, 2023, using the built in pump system that has a maximum output of less than 

200 psi. This configuration allowed water to be used from the system’s main water tank for the 

step rate test. This approach was preferable because step rates tests could not be completed on 

previous wells using frac tanks, which could not be refilled fast enough.  

Initial flows from the Wrigley tank went to 12.6 barrels of water per minute at -7.75 psi. 

These conditions held for several hours. The charge pump was turned on and the well went to 26.7 

barrels of water per minute at 58 psi. The injection rate remained constant for 12 hours while the 

pressure decreased by 3 psi. After injection stopped, the well went on instantaneous vacuum. 

Goodnight Midstream terminated the test and returned the well to normal operation. 

The well remained in service from January 18, 2023, to May 26, 2023, when Goodnight 

Midstream received the Division’s order to shut the well in. 

D.  Offsetting Formation Water Chemistry Samples 

 While the formation water chemistry sample collected and analyzed from the Andre 

Dawson SWD #1 was tainted by freshwater used during completion operations and therefore 

invalid, Goodnight Midstream and Octane Energy have been able to obtain valid and 

representative water chemistry samples from the San Andres within a short distance of the Andre 

Dawson SWD #1, confirming that the San Andres in this location does not have a TDS 

concentration below 10,000 mg/L.  

 Attachment A is a map that depicts four Division-approved San Andres produced water 

disposal wells within a one-mile radius of the Andre Dawson SWD #1. Neither the Ryno SWD #1 

(API No. 30-025-43901) nor the Rice Engineering EME L SWD #21 (API No. 30-025-21852) 

were required to collect and submit a formation water chemistry sample at the time they were 

approved or dilled. However, two wells have formation water chemistry samples far in excess of 

the 10,000 mg/L threshold.  

The Sosa SWD #1 (API No. 30-025-47947), which is less than two-thirds of a mile to the 

west and within the same Section as the Andre Dawson SWD #1, reported a San Andres TDS 

concentration of 19,000 mg/L. Less than a mile to the north and also within the same Section, is 

Goodnight Midstream’s Ernie Banks SWD#1 (API No. 30-025-50633). A successful water sample 

was collected from it shortly after the invalid sample was collected in the Andre Dawson SWD #1. 

It showed a San Andres TDS concentration of 26,300 mg/L. In addition, approximately 1.7 miles 
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to the east in Unit A of Section 28, Township 21 South, Range 36 East, is Goodnight Midstream’s 

Yaz SWD #1 (API No. 30-025-46382). It reported a San Andres TDS concentration of 44,800 

mg/L.  

Within a two-mile radius of the Andre Dawson SWD #1, the average San Andres TDS 

concentration is above 30,000 mg/L, three times the protectable limit of 10,000 mg/L. Because the 

San Andres is so severely under-pressured and has a very high rate of transmissivity, it is very 

unlikely discrete pockets of anomalous freshwater have persisted in this area. Accordingly, these 

water sample test results confirm that the San Andres is not a protectable source of freshwater 

where the Andre Dawson SWD #1 is located.  

E.  San Andres is a Confirmed Produced Water Disposal Zone in this Area 

 In addition to the reported valid TDS samples discussed above, the 1.7-mile area 

immediately around the Andre Dawson SWD #1 has been designated a produced water disposal 

zone for more than six decades. Attachment A depicts four Division-approved San Andres 

produced water disposal wells within a one-mile radius of the Andre Dawson SWD #1 along with 

the date of approval for injection and the approximate cumulative volumes of injected water where 

injection has commenced. 

 The Rice Engineering EME L SWD #21 was approved for injection of produced water in 

1966. Since then, it has injected more than 37 million barrels of produced water from the Grayburg 

formation with a TDS concentration of approximately 17,850 mg/L. The Ryno SWD #1, located 

a little more than half a mile to north, has injected more 12 million barrels of produced water since 

2019. The Sosa SWD #1, just to the west, has injected approximately the same volume since 2021.  

 Attachment B is a cross-section depicting the geologic stratigraphy in the area from the 

Tansil formation down through the Glorieta and Blinebry with the injection intervals for each of 

the wells in this 1-mile radius superimposed. The cross-section shows that the injection intervals 

for each well are completed within the same intervals across the San Andres. As discussed above, 

the San Andres is an aquifer with characteristically high transmissivity. Accordingly, no geologic 

features or impediments exist to geographically contain the substantial volumes of produced water 

that have been injected into the formation over the last 60 years.  

In addition, approximately 1.7 miles to the southeast of the Andre Dawson SWD #1, the 

Yaz SWD #1 has injected approximately 13 million barrels of produced water since 2019. In total, 

more than 74 million barrels of produced water have been injected into the San Andres within a 

1.7-mile radius around the Andre Dawson SWD #1.  

 This area of the San Andres formation has been effectively designated a produced water 

disposal zone. That designation is justified given the average formation water TDS concentration 

reported for valid water samples in the area and because the zone—a highly transmissive aquifer—

has been receiving produced water with elevated concentrations of TDS for more than six decades.  
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Conclusion 

The water chemistry sample collected by Cardinal Laboratories and reported to the 

Division for the Andre Dawson SWD #1 is not valid and not representative of the water chemistry 

in the injection interval within the San Andres in this area. It was tainted by a substantial volume 

of freshwater that was lost to the San Andres formation during cementing and after the well was 

perforated. While Goodnight Midstream’s contractor swabbed back a substantial volume of water 

in an effort to obtain a valid sample, it failed to account for the volume of freshwater lost to the 

formation immediately preceding collection of the sample. Significantly more swabbing would 

have been required to obtain a representative formation sample. That was not done.  

Notwithstanding the invalid sample, Goodnight Midstream confirms that the San Andres 

formation water within a 1.7-mile radius of the Andre Dawson SWD #1 is substantially above the 

10,000 mg/L TDS concentration threshold for protectable aquifers. Three wells within that radius 

report an average TDS concentration of 30,000 mg/L, which is three times higher than the 

protectable limit. Moreover, this 1.7-mile area has been effectively designated a produced water 

disposal zone for more than six decades. More than 74 million barrels of produced water have been 

injected into this interval over that period. Because the San Andres is severely under-pressured in 

this area and exhibits a characteristically high level of transmissivity, it is very unlikely an 

anomalous pocket of freshwater has persisted within this area.  

Given the existing valid water sample data in the immediate vicinity, the substantial 

volumes of produced water that have been injected in the area, and the fact that the San Andres is 

severely under-pressured and exhibits high transmissivity, the Division should determine that the 

San Andres is not a protectable aquifer in this area. Goodnight Midstream respectfully requests 

the Division authorize it to resume injection through the Andre Dawson SWD #1. 

 

Sincerely, 

 

 

 

 

Grant Adams 

Chief Executive Officer, Goodnight Midstream 

Permian, LLC 



San Andres
Disposal

Showing location of 
wells.

Rice L-21
9/22/1966

37MM BW injected
Water was mineralized; Unfit for use.

Ryno
3/14/2019

12 MM BW injected
No Test Required

Sosa
4/18/2021

12 MM BW injected

19,000 TDS

Dawson

2800 ft

4900 ft

3250 ft

Banks
5/18/2023

26,300 TDS

5405 ft
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SWDSWD

Queen 3641’

Grayburg 3943’

Penrose 3784’

San Andres 4368’

Queen 3610’

Grayburg 3910’

Penrose 3751’

Glorieta 5625’

Tubb  6810’

Tansill 2880’ Tansill 2801’

Yates 3105’

Seven Rivers 3297’

Yates 3026’

Seven Rivers 3285’

First Perforation: 4592’

Top of Injection Interval:  4500’

Base of Injection Interval: 5350’
Last Perforation: 5330’

First Perforation: 4380’
Top of Injection Interval:  4320’

Base of Injection Interval: 5625’
Last Perforation: 5560’

San Andres 4320’

Tansil

Y

Penrose

7R

Q

Blinebry

San Andres

Grayburg

Glorieta

Goodnight Midstream   Snyder (RYNO)
30-025-43901                    H 17 21S 36E
KB: 3632        7/15/2018       TD: 11500

Rice Eng EME L-21 SWD
30-025-21852              L 21 21S 36E
KB: 3601      9/22/1966     TD: 5100

Goodnight Midstream          Dawson
30-025-50634                P 17 21S 36E
KB: 3630      12/18/2022     TD: 5720

Goodnight Midstream Sosa #2
30-025-47947         N 17 21S 36E
KB: 3666  3/11/2021       TD: 5390

SWD SWD

O
P
E
N

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

CRAIN ENVIRONMENTAL

RE: ERNIE BANKS SWD #1

ODESSA, TX 79761

2925 E. 17TH STREET

CINDY CRAIN

Enclosed are the results of analyses for samples received by the laboratory on 01/18/23  15:00.

Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-22-15.  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/qa/lab_accred_certif.html.

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

Method EPA 552.2            Total Haloacetic Acids (HAA-5)

Method EPA 524.2            Total Trihalomethanes (TTHM)

Method EPA 524.4            Regulated VOCs (V1, V2, V3)

Cardinal Laboratories is accredited through the State of New Mexico Environment Department for:

Method SM 9223-B    Total Coliform and E. coli (Colilert MMO-MUG)

Method EPA 524.2    Regulated VOCs and Total Trihalomethanes (TTHM)

Method EPA 552.2    Total Haloacetic Acids (HAA-5)

Accreditation applies to public drinking water matrices for State of Colorado and New Mexico.

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, 

February 01, 2023

Celey D. Keene

Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

CRAIN ENVIRONMENTAL

2925 E. 17TH STREET
CINDY CRAINODESSA TX, 79761
(432) 272-0304

Analytical Results For:

Fax To:

Project:

Project Number:

Project Manager:

ERNIE BANKS SWD #1 Reported:

01-Feb-23 13:56NONE GIVEN

Sample ID Laboratory ID Matrix Date Sampled Date Received

H230258-01ERNIE BANKS SWD #1 18-Jan-23 15:0018-Jan-23 12:10Water

Cardinal Laboratories

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.

 *=Accredited Analyte

Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

CRAIN ENVIRONMENTAL

2925 E. 17TH STREET
CINDY CRAINODESSA TX, 79761
(432) 272-0304

Analytical Results For:

Fax To:

Project:

Project Number:

Project Manager:

ERNIE BANKS SWD #1 Reported:

01-Feb-23 13:56NONE GIVEN

ResultAnalyte Limit Batch
Reporting

Analyzed Method Notes DilutionUnits

ERNIE BANKS SWD #1

H230258-01 (Water)

AnalystMDL

Cardinal Laboratories

Inorganic Compounds

20-Jan-235.00 mg/L 1 3010506 310.1ACAlkalinity, Bicarbonate 830

20-Jan-231.00 mg/L 1 3010506 310.1ACAlkalinity, Carbonate <1.00

20-Jan-234.00 mg/L 1 3011328 4500-Cl-BACChloride* 13600

19-Jan-231.00 umhos/cm @ 

25°C

1 3011905 120.1ACConductivity* 39400

19-Jan-230.100 pH Units 1 3011905 150.1ACpH* 7.18

19-Jan-23pH Units 1 3011905 150.1ACTemperature °C 21.3

24-Jan-23500 mg/L 50 3012401 375.4ACSulfate* 1830

20-Jan-235.00 mg/L 1 3011904 160.1ACTDS* 26300

20-Jan-234.00 mg/L 1 3010506 310.1ACAlkalinity, Total* 680

Petroleum Hydrocarbons by GC FID

25-Jan-231.00 mg/L 0.1 3012412 8015BMSGRO C6-C10* 4.37

25-Jan-231.00 mg/L 0.1 3012412 8015BMSDRO >C10-C28* 4.78

25-Jan-231.00 mg/L 0.1 3012412 8015BMSEXT DRO >C28-C36 <1.00

25-Jan-2348.8-13175.9 %Surrogate: 1-Chlorooctane 3012412 8015BMS

25-Jan-2360.1-14182.8 %Surrogate: 1-Chlorooctadecane 3012412 8015BMS

Green Analytical Laboratories

Total Recoverable Metals by ICP (E200.7)

30-Jan-235.00 mg/L 50 B230184 EPA200.7AESCalcium* 1030

30-Jan-232.50 mg/L 50 B230184 EPA200.7AESIron* 85.2

30-Jan-235.00 mg/L 50 B230184 EPA200.7AESMagnesium* 303

30-Jan-2350.0 mg/L 50 B230184 EPA200.7AESPotassium* 172

30-Jan-2350.0 mg/L 50 B230184 EPA200.7AESSodium* 7850

Cardinal Laboratories

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.
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Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

CRAIN ENVIRONMENTAL

2925 E. 17TH STREET
CINDY CRAINODESSA TX, 79761
(432) 272-0304

Analytical Results For:

Fax To:

Project:

Project Number:

Project Manager:

ERNIE BANKS SWD #1 Reported:

01-Feb-23 13:56NONE GIVEN

Cardinal Laboratories

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.
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Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

CRAIN ENVIRONMENTAL

2925 E. 17TH STREET
CINDY CRAINODESSA TX, 79761
(432) 272-0304

Analytical Results For:

Fax To:

Project:

Project Number:

Project Manager:

ERNIE BANKS SWD #1 Reported:

01-Feb-23 13:56NONE GIVEN

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Inorganic Compounds - Quality Control

Cardinal Laboratories

Batch 3010506 - General Prep - Wet Chem

Blank (3010506-BLK1) Prepared: 05-Jan-23 Analyzed: 06-Jan-23

Alkalinity, Carbonate ND 1.00 mg/L

Alkalinity, Bicarbonate 5.00 5.00 mg/L

Alkalinity, Total 4.00 4.00 mg/L

LCS (3010506-BS1) Prepared: 05-Jan-23 Analyzed: 06-Jan-23

Alkalinity, Carbonate ND 2.50 80-120mg/L

Alkalinity, Bicarbonate 305 12.5 80-120mg/L

Alkalinity, Total 250 10.0 250 80-120100mg/L

LCS Dup (3010506-BSD1) Prepared: 05-Jan-23 Analyzed: 06-Jan-23

Alkalinity, Carbonate ND 2.50 2080-120mg/L

Alkalinity, Bicarbonate 305 12.5 2080-120 0.00mg/L

Alkalinity, Total 250 10.0 250 2080-120100 0.00mg/L

Batch 3011328 - General Prep - Wet Chem

Blank (3011328-BLK1) Prepared & Analyzed: 13-Jan-23

Chloride ND 4.00 mg/L

LCS (3011328-BS1) Prepared & Analyzed: 13-Jan-23

Chloride 104 4.00 100 80-120104mg/L

LCS Dup (3011328-BSD1) Prepared & Analyzed: 13-Jan-23

Chloride 100 4.00 100 2080-120100 3.92mg/L

Batch 3011904 - Filtration

Blank (3011904-BLK1) Prepared: 19-Jan-23 Analyzed: 20-Jan-23

TDS ND 5.00 mg/L

Cardinal Laboratories

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.
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Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

CRAIN ENVIRONMENTAL

2925 E. 17TH STREET
CINDY CRAINODESSA TX, 79761
(432) 272-0304

Analytical Results For:

Fax To:

Project:

Project Number:

Project Manager:

ERNIE BANKS SWD #1 Reported:

01-Feb-23 13:56NONE GIVEN

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Inorganic Compounds - Quality Control

Cardinal Laboratories

Batch 3011904 - Filtration

LCS (3011904-BS1) Prepared: 19-Jan-23 Analyzed: 20-Jan-23

TDS 476 495 80-12096.2mg/L

Duplicate (3011904-DUP1) Prepared: 19-Jan-23 Analyzed: 20-Jan-23Source: H230236-02

TDS 1390 5.00 1390 200.288mg/L

Batch 3011905 - General Prep - Wet Chem

LCS (3011905-BS1) Prepared & Analyzed: 19-Jan-23

pH 7.09 7.00 90-110101pH Units

Conductivity 49300 50000 80-12098.6uS/cm

Duplicate (3011905-DUP1) Prepared & Analyzed: 19-Jan-23Source: H230258-01

pH 7.22 0.100 7.18 200.556pH Units

Conductivity 40300 1.00 39400 202.26umhos/cm @ 

25°C

Temperature °C 21.3 21.3 2000.00pH Units

Batch 3012401 - General Prep - Wet Chem

Blank (3012401-BLK1) Prepared & Analyzed: 24-Jan-23

Sulfate ND 10.0 mg/L

LCS (3012401-BS1) Prepared & Analyzed: 24-Jan-23

Sulfate 21.3 10.0 20.0 80-120106mg/L

LCS Dup (3012401-BSD1) Prepared & Analyzed: 24-Jan-23

Sulfate 22.2 10.0 20.0 2080-120111 4.42mg/L

Cardinal Laboratories

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.
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Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

CRAIN ENVIRONMENTAL

2925 E. 17TH STREET
CINDY CRAINODESSA TX, 79761
(432) 272-0304

Analytical Results For:

Fax To:

Project:

Project Number:

Project Manager:

ERNIE BANKS SWD #1 Reported:

01-Feb-23 13:56NONE GIVEN

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Petroleum Hydrocarbons by GC FID - Quality Control

Cardinal Laboratories

Batch 3012412 - General Prep - Organics

Blank (3012412-BLK1) Prepared: 24-Jan-23 Analyzed: 25-Jan-23

GRO C6-C10 ND 1.00 mg/L

DRO >C10-C28 ND 1.00 mg/L

EXT DRO >C28-C36 ND 1.00 mg/L

5.00 48.8-131Surrogate: 1-Chlorooctane 77.03.85 mg/L

5.00 60.1-141Surrogate: 1-Chlorooctadecane 85.44.27 mg/L

LCS (3012412-BS1) Prepared: 24-Jan-23 Analyzed: 25-Jan-23

GRO C6-C10 42.5 1.00 50.0 69.6-12685.0mg/L

DRO >C10-C28 43.8 1.00 50.0 68.8-12687.6mg/L

5.00 48.8-131Surrogate: 1-Chlorooctane 1005.02 mg/L

5.00 60.1-141Surrogate: 1-Chlorooctadecane 1015.06 mg/L

LCS Dup (3012412-BSD1) Prepared: 24-Jan-23 Analyzed: 25-Jan-23

GRO C6-C10 44.1 1.00 50.0 16.869.6-12688.1 3.62mg/L

DRO >C10-C28 43.4 1.00 50.0 20.468.8-12686.9 0.839mg/L

5.00 48.8-131Surrogate: 1-Chlorooctane 1025.09 mg/L

5.00 60.1-141Surrogate: 1-Chlorooctadecane 1025.12 mg/L

Cardinal Laboratories

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.
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Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

CRAIN ENVIRONMENTAL

2925 E. 17TH STREET
CINDY CRAINODESSA TX, 79761
(432) 272-0304

Analytical Results For:

Fax To:

Project:

Project Number:

Project Manager:

ERNIE BANKS SWD #1 Reported:

01-Feb-23 13:56NONE GIVEN

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Recoverable Metals by ICP (E200.7) - Quality Control

Green Analytical Laboratories

Batch B230184 - Total Recoverable by ICP

Blank (B230184-BLK1) Prepared: 25-Jan-23 Analyzed: 30-Jan-23

Iron ND 0.050 mg/L

Calcium ND 0.100 mg/L

Magnesium ND 0.100 mg/L

Potassium ND 1.00 mg/L

Sodium ND 1.00 mg/L

LCS (B230184-BS1) Prepared: 25-Jan-23 Analyzed: 30-Jan-23

Iron 2.04 0.050 2.00 85-115102mg/L

Magnesium 10.4 0.100 10.0 85-115104mg/L

Potassium 4.15 1.00 4.00 85-115104mg/L

Sodium 1.63 1.00 1.62 85-115101mg/L

Calcium 2.08 0.100 2.00 85-115104mg/L

LCS Dup (B230184-BSD1) Prepared: 25-Jan-23 Analyzed: 30-Jan-23

Calcium 2.03 0.100 2.00 2085-115102 2.40mg/L

Sodium 1.60 1.00 1.62 2085-11598.5 2.23mg/L

Iron 2.01 0.050 2.00 2085-115101 1.30mg/L

Magnesium 10.3 0.100 10.0 2085-115103 1.79mg/L

Potassium 4.13 1.00 4.00 2085-115103 0.462mg/L

Cardinal Laboratories

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.
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Celey D. Keene, Lab Director/Quality Manager

Page 8 of 10



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

Notes and Definitions 

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

** Samples not received at proper temperature of 6°C or below.

Insufficient time to reach temperature.***

Chloride by SM4500Cl-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

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.
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Page 9 of 10



Page 10 of 10


