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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, May 3, 2018 11:35 AM
To: ‘Wayne Price'

Cc: Rick Graham; Griswold, Jim, EMNRD
Subject: RE: Key BW-28 2017 Annual report
Wayne:

Hi. On April 3, 2018 (see msg. below), the New Mexico Oil Conservation Division (OCD) informed you that it
would consider proposed modifications to the OCD Discharge Permit (DP) during the DP Renewal for the
above subject brine well.

OCD would be glad to consider your submittal during the OCD DP Renewal process as it had informed you on
April 3, 2018. Please send an electronic version of the submittal so OCD can place it behind this e-mail
message to you in the administrative record.

Thank you in advance for your cooperation in this matter.

Mr. Carl J. Chavez, CHMM (#13099)

New Mexico Oil Conservation Division

Energy Minerals and Natural Resources Department

1220 South St Francis Drive

Santa Fe, New Mexico 87505

Ph. (505) 476-3490

E-mail: CarlJ.Chavez(@state.nm.us

“Why not prevent pollution, minimize waste to reduce operating costs, reuse or recycle, and move forward with
the rest of the Nation?”” (To see how, go to: http://www.emnrd.state.nm.us/OCD and see “Publications™)

From: Chavez, Carl ], EMNRD

Sent: Tuesday, April 3, 2018 1:43 PM

To: 'Wayne Price' <wayneprice@q.com>; Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>
Cc: Rick Graham <rgrahamO1@keyenergy.com>

Subject: RE: Key Eunice BW-28 Compliance letter response.

Mr. Price, et al.:

Good afternoon. The New Mexico Oil Conservation Division (OCD) is in receipt of the Key Energy Services
letter (letter) dated March 30, 2018.

The letter was recently added to the above subject well administrative record.
OCD will consider the letter for the upcoming discharge permit renewal.

Regarding the workgroup for the cavern characterization, etc., OCD is accepting the "cone" calculation with
additional well log characterization supporting the calculation. Upon request, OCD can send you an example.
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Therefore, OCD does not believe a "study group" is necessary at this time; however, it will remain an option as
OCD reviews the submittals, receives any new proposals, and seeks out any new scientific information on the
subject.

Thank you.

Mr. Carl J. Chavez, CHMM (#13099)

New Mexico Oil Conservation Division

Energy Minerals and Natural Resources Department

1220 South St Francis Drive

Santa Fe, New Mexico 87505

Ph. (505) 476-3490

E-mail: CarlJ.Chavez@state.nm.us

“Why not prevent pollution, minimize waste to reduce operating costs, reuse or recycle, and move forward with
the rest of the Nation?” (To see how, go to: http://www.emnrd.state.nm.us/OCD and see “Publications”)

From: Wayne Price <wayneprice(@q.com>

Sent: Monday, April 2, 2018 12:26 PM

To: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Chavez, Carl J, EMNRD
<CarlJ.Chavez@state.nm.us>

Cc: Wayne Price <wayneprice@q.com>; Rick Graham <rgrahamO1@keyenergy.com>
Subject: Key Eunice BW-28 Compliance letter response.

Dear Mr. Griswold and Mr. Chavez:

Please find attached a response letter to your February 16, 2018 letter requesting record information and a
response by May 04, 2018.
Price LLC, a consultant for Key Energy has already supplied the Annual Reports for the 2011-2016 years .

Please note this response has some Minor Modification requests. Please note, you can evaluate them now, or
you can wait until we submit the renewal permit application which is due 120 days before expiration of
November 08, 2018 of this year.

Please file in the Key OCD BW-28 file. Please let us know if you received this correspondence.

From: Wayne Price <wayneprice(@q.com>

Sent: Wednesday, May 2, 2018 9:15 AM

To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us>

Cc: Wayne Price <wayneprice@q.com>; Rick Graham <rgraham01@keyenergy.com>
Subject: Key BW-28 2017 Annual report

Dear Carl,
We are dropping in the us mail today the 2017 annual report for the above subject site. Please note we have

included modification requests for this permit.
Also, we understand the permit expires this year and we will be submitting an application in the near future.



If you have any questions or concerns please do not hesitate to E-mail me at wayneprice@q.com or call 505-
715-28009.

Sincerely,

Wayne Price-Price LLC

312 Encantado Ridge CT NE
Rio Rancho, NM 87124
wayneprice(@q.com
505-715-2809






Bullet Point 2- Summary of Operations:

(Permit Condition 2.J.2 Annual Report: “Summary of Class Ill well operations for
the year including a description and reason for any remedial or major work on the
well with a copy of C-103.")

During the 2016 year, The OCD requested a cavern MIT, and after some issues
that caused Key to cease operations temporarily, operations were resumed in
2017. See Bullet Point 6 for additional detail information.

General housekeeping was routinely performed and daily on-site visits were
conducted to ensure permit conditions are maintained.

Key Energy has a Web based monitoring and automation system at this site.
This system monitors all equipment, fluid levels, and driver access. The
integrated Control System (ICS) system also sends out alarms to personnel via
text or Email, as well as, allows users to monitor and control remotely via the
WWW.

Yearly cavity size calculations were analyzed to determine cavern size and
stability. The calculated cavern radius grew about one foot this year, from 78
feet to 79 feet, for an estimated worst-case maximum diameter of 158 ft.

The “Area of Review” was up-dated and is described in detail below. The cavern
subsidence monitors were surveyed and only very minor variation was noted.

Included in Appendix G is a copy of the Approved Discharge Permit for
reference.

Bullet Point 3- Production Volumes:

(Permit condition 2.J.3 “Monthly fluid injection and brine production volume,
including the cumulative total carried over each year”

Key has an electronic card system that tracks sales of both fresh and brine
water. In addition, Key has Halliburton flow meters on the well to monitor both
water injected and brine produced. The operator reads these flow meters daily.
The meters are not currently connected to the ICS system.

Monthly, Yearly and Lifetime Injection and Production Volumes:

The monthly, yearly and lifetime fresh water injection and brine production
volumes are attached herein for review in Appendix A. The total 2017 brine
production volume was 220,196 bbl. and the lifetime production volume is
5,514,464 bbl.



Bullet Point 4- “Injection Pressure Data.”

(Permit condition 2.J.4 “Injection Pressure Data”

A new submersible centrifugal injection pump was installed in the fresh water
storage tank in the 2014 year. The system has an automatic shut-down switch
set at 224 psig.

For this reason, permit condition 3.B.2. Pressure Limiting Device: “The operator
shall have a working pressure limiting device or controls to prevent
overpressure.” is conditionally met.

The average injection pressure is noted by Key’s personal and is reported to
range from 182 psig to 195 psig, This reading is taken either from a pressure
gauge mounted on the wellhead inlet, and/or can be from the ICS.

Bullet Point 5- Chemical Analysis:

(Permit condition 2.J.5 “A copy of the guarterly chemical analysis shall be
included with data summary and all QA/QC information.”)

Please find attached in Appendix B the quarterly chemical analysis and chain-
of-custody of the brine and fresh water injection water samples, collected for the
annual report. The laboratory used common approved EPA methods to analyze
and reporting.

The first two quarters of 2017 has the fresh water results in tabulated form, but
the Brine Water analysis was not supplied. It appears the brine water analysis
may have been ran, but due to an unexpected turnover in the Key Environmental
Division personnel, these results were not readily available for the 2017 report.

Fresh and Brine water samples were collected in June, July, October and
November of 2018 and are included in Appendix B.

Special Note: The identification of fresh water samples was inadvertently
referred to as “Fresh Water Well”. Key does not have fresh water wells at this
site, as the water is supplied from the City of Eunice, NM’s fresh water supply
pipeline.

The analysis revealed the brine water is predominately sodium chloride with a
density of 1.20 specific gravity, which equates to normal 10 Ib brine water. This
analysis is very representative of Salado “Salt” formation waters found in the
area.

Key Energy routinely performs field-testing to ensure brine well quality. This
testing generally shows close to 10 |b brine using the field method.

The June 2017 brine water analysis appears to have been inadvertently labeled
fresh water by another party. (Price LLC flagged this out on the report)



The July 2017 results were skewed as Key had shut down their well to
investigate some fresh water quality issues. None were found. This may have
been due to improper sampling location, or an anomaly in the fresh water supply.

Bullet Point 6- Mechanical Integrity:

(Permit condition 2.J.6 “Copy of any mechanical integrity test chart, including the
type of test, i.e., duration, gauge pressure, etc;”)

On or about late November or early December of 2016, a cavern MIT was
attempted and some issues were experienced. The well apparently would not
pressure up to the required 300 psig as normally required by the OCD. In
addition, once the pumping was halted, it was noted the well pressure dropped
substantially overnight.

The OCD requested Key to shut-in the well with a concern the well cavern may
have been fractured or there was a casing leak.

As aresult, OCD required Key to pull the tubing and run standard 30-minute
casing test, which was performed on December 27, 2016.

The test was successful and approved by OCD. OCD then required Key to
perform a cavern test to determine if the cavern had mechanical integrity.

On February 2, 2017, Key ran a 4-hour Cavern pressure test at an approved
reduced test pressure of 220 psig. The test passed and OCD approved Key to
continue brine well operations.

Key will continue to evaluate and collect information pertaining to the well issue.

As noted above, a 4-hour Cavern Mechanical Integrity Test (MIT) was
successfully ran and passed on February 02, 2017 and subsequently approved
by OCD.

The next five-year test will be scheduled for November of 2021, unless otherwise
required by OCD for good cause shown, or permit condition requirements.

Please find in Appendix “D” a copy of the approved C-103s, test charts with
meter calibration notes, and documentation of the MIT process.

Recommendations: Key Energy recommends that when running a cavern
formation test in the future, both parties, Key and OCD agree upon a pressure
that will not exceed the fracture pressure of the cavern.

It appears that since the agency (OCD) requested the flow in the well to go back
to normal flow (fresh water down the tubing, and brine water up the casing),



neither party may not have taken into account the additional pressure exerted by
the heavier fluid in the casing during testing.

While there is some confusion on Key’s part as to whether OCD required Key to
go to a pressure that was used in the past is really a mute point, as the normal
300 psig required on the casing appears to exceed the frac pressure of this well.

Key also requests that OCD continue to be flexible in allowing the cavern test to
be under 300 psig, and a pressure not to exceed the frac pressure when using
fluids as the pressure media, or to allow other media such as gas (Nitrogen) to
perform the test if 300 psig is required.

Key wants to point out this last test cost Key Energy several thousands of dollars
in trying to re-enter the well after the required Casing MIT. The workover unit
was on the well for eleven days (11) trying to re-establish production.

Key should place a sign on the well indicating maximum pressures.

Bullet Point 7- Deviations from Normal Production Methods:

(Permit condition 2.J.7 “Brief explanation describing deviations from normal

operations.”)

In 2008 two OCD permitted brine wells collapsed. As a result of those incidents,
the OCD issued a temporary moratorium on new brine well permits. During the

moratorium OCD facilitated a work group to determine a proper path forward for
current and new brine well operations.

As a result of those proceedings, OCD issued instructions to operators to change
OCD'’s previous requirement of injecting fresh water down the annulus and
producing brine up the tubing; to injecting fresh water down the tubing and
producing brine up the annulus.

On June 1, 2009 Key followed OCD instructions and change the flow pattern. It
should be noted that it took over a month in order to obtain 10# brine.

During the 2017 year, Key continued the normal flow production procedure and
encountered no problems during this time.

Bullet Point 8- Leak and Spill Reports:

(Permit condition 2.J.8 “Results of any leaks and spill reports;”)

The brine station is designed with an impermeable liner under the brine tanks
and loading pads. The concrete loading pads are designed to catch de-minimus
drips from hose connections and are piped to two 250 bbl fiberglass tanks. This
liquid material is routinely re-cycled or disposed of at an OCD approved site.



Rainwater that collects inside of the lined bermed area is routinely pumped out
and re-cycled or disposed of at an OCD approved site. Small quantities of
rainwater, which cannot be pumped are left to evaporate.

The entire facility is bermed to prevent run-on or run-off. Any reportable or non-
reportable spill is cleaned up pursuant to OCD rules and guidance.

Bullet Point 9- Area of Review Update Summary:

(Permit condition 2.J.9 “An Area of Review (AOR) update summary:;”)

An extensive AOR review was conducted for the Key Eunice “Old GoldStar” brine
well, OCD permit # BW-28, located in UL E (1340 FNL & 330 FWL) of Section
15-Ts21S-R37E. Key used OCD records and field verification to confirm wells in
the AOR.

Using OCD on-line files, a well status list and aerial AOR plot plan has been
constructed (see Appendix C) listing all wells within adjacent quarter sections of
the BW-28 location. The list shows API#, Operator well name, UL, Section,
Township and Range, footages, wells within 800 ft and 4 mile, well checked for
casing program status, casing/cementing status, and corrective action required
status.

There are a total of 44 wells located within these adjacent units, with no wells
added in 2017. Within a ¥4 mile radius of the brine well there are 18 wells, and 4
wells are actually within the 800- foot critical radius.

This comprehensive list was formulated to provide a baseline for future AOR
studies. Since any future brine wells may be limited in size, a critical AOR was
established, and all wells within that radius will be researched in greater detail.

The rational of this approach is the fact that brine wells are non-static in terms of
size and configuration and the fact that Key has no direct control on wells drilled
in close proximity. By just initially focusing on the current wells in the 7 mile
AOR and assuming the status of these wells will remain the same could be a
mistake.

Therefore, Key is taking a more dynamic approach and will study wells as the
brine well grows, especially wells in the critical zone. We used the current
estimated diameter of the brine well i.e. 158 ft (r = 79.0 ft) up-dated for 2017, and
added a 10:1 safety factor which equates to about 790 ft. As the brine well
grows, the critical AOR will be expanded and new wells will be added.

All four wells located in the critical zone were reinvestigated by checking the
OCD on-line well records. They are identified as API# 30-025-09914, 30-025-
09913 (P&A), 30-025-06586, and 30-025-39277. (Checked by Price LLC, April
11, 2018).



In late November and early December of 2016, Apache performed a well
workover on its WBDU Unit #113 API (30-025-39277). The work included
several high-pressurized acid jobs in the well bore. This well is located in the
Key brine well critical zone and is approximately 500-600 feet apart. Included in
Appendix C is an aerial photo showing the proximity of the two wells.

Recommendations: Key should notify Apache that their well is located in our
critical AOR.

Bullet Point 10- Subsidence/Cavern Volumes/Geometric Measurements

(Permit condition 2.J.10. “A summary with interpretations of MIT'’s, surface
subsidence surveys, cavern volume and geometric measurements with
conclusion(s) and recommendation(s);”)

The last cavern survey did not provide adequate information pertaining to the
size of the cavern. This has been an issue with many brine wells and until the
validity of using sonar test is resolved, an alternate method will be employed.

This alternate method has been discussed with Jim Griswold-OCD and it was
mutually decided that an estimated worst-case diameter was to be determined in
order to provide maximum protection and ensure the permit conditions are being
met.

The Solution Mining Research Institute (SMRI), other state agencies, OCD work-
group, along with various studies conducted during the permitting of the WIPP
site, has concluded that failures, such as “catastrophic collapses”, have a higher
probability when the roof diameter of the cavern exceeds a certain value
compared to the actual depth of the cavern. This number is typically called D/H
where “D” is the diameter of the cavity and “H” is the depth from surface to the
casing shoe. Various reports seem to conclude that when a ratio of D/H reaches
or exceeds 0.66 then the probably of collapse increases to a point that the well
may be considered un-safe, thus closing procedures, such as proper plugging
and abandonment, and possible long term subsidence monitoring should be
considered.

The alternate method mentioned above involves calculating the maximum
diameter of the cavern by using a worst-case scenario of an “inverted cone” i.e.
base located at the top.

The cavern volume is calculated using the lifetime brine production volume and
multiplying it by a “rule of thumb” conversion factor to determine the volumetric
size of the cavern. The rule of thumb conversion factor was taken from the 1982
Wilson Report, which equates that every barrel of brine produced, will create
approximately one cubic foot of cavity.

Please find attached in Appendix H, a wellbore sketch depicting the volume
calculations for the brine well, and the lifetime brine production tally of
approximately 5.514 million barrels of brine produced as of December 2017. The



maximum diameter was calculated to be approximately 158 feet with a
corresponding D/H ratio of 0.11, updated for the 2017 year.

Comparing the current D/H ratio of 0.12 to the 0.66 value mentioned above, it
can be concluded that the current brine well status meets and exceeds the
recommended safety value by five times.

Permit Condition 2.B. SOLUTION CAVERN MONITORING PROGRAM:

1. Surface Subsidence Monitoring Plan: The Permittee shall submit a Surface
Subsidence Monitoring Plan to OCD within 180 days of the effective data of this permit.
The Surface Subsidence Monitoring Plan shall specify that the Permittee will install at
least three survey monuments and shall include a proposal to monitor the elevation of the
monuments at least semiannually.

The Permittee shall survey each benchmark at least semiannually to monitor for possible
surface subsidence and shall tie each survey to the nearest USGS benchmark. The
Permittee shall employ a licensed professional surveyor to conduct the subsidence-
monitoring program. The Permittee shall submit the results of all subsidence surveys to
OCD within 15 days of the survey. If the monitored surface subsidence at any measuring
point reaches 0.10 feet compared to its baseline elevation, then the Permittee shall
suspend operation of the Class 111 well . If the Permittee cannot demonstrate the integrity
of the cavern and well to the satisfaction of OCD, then it shall cease all brine production
and submit a corrective action plan to mitigate the

subsidence.

Key Response: Please find enclosed in “Appendix E” a copy of the 2017
subsidence monitoring report. There was one slight deviation of .01” (up)
observed on one of the monitoring points. Key will continue to monitor and if any
trend is noted, will notify OCD.

Special Note: Key requested a Minor Modification that allows the results be
supplied in the annual report, unless there is an exceedance, as noted in the
permit. OCD approved the modification and the approval is included in
“Appendix E”.

2. Solution Cavern Characterization Program: The Permittee shall submit a
Solution Cavern Characterization Plan to characterize the size and shape of the solution
cavern using geophysical methods within 180 days of the effective date of this permit.
The Permittee shall characterize the size and shape of the solution cavern using a
geophysical methods approved by OCD at least once before November 8, 2018. The
Permittee shall demonstrate that at least 90% of the calculated volume of salt removed



based upon injection and production volumes has been accounted for by the approved
geophysical method(s) for such testing to be considered truly representative.

Solution Cavern Characterization Plan: Key proposed to use a combination of
calculated results as determined above, and will experiment with various geophysical
methods, including actually performing an “Induced Current Method” and report these
results in the annual report.

The “Induced Current” Method has not been totally successful, primarily to bad
connections; low DC voltage used, capacitance effect, and ground interference. Key will
investigate other methods and consult with OCD on this issue. The old fashion cavern
calculation continues to be the best economic method available.

Special Note: In an E-mail dated April 3, 2018 OCD (Mr. Carl Chavez Environmental
Engineer) notify Wayne Price LLC that a study group was not being planned, but OCD is
now accepting the Cone Cal culation method when an additional well log is supplied
supporting the calculation. OCD sent an example and isincluded in Appendix “H”.

Since the BW-28 well never had any logs run, awell log was obtained from a nearby well
and annotated to reflect the geophysical characterization of the arealithology. In
addition a mass balance has been cal culated and the results are included in Appendix
‘H”.

The mass balance compares the measured salt removed to the calculated salt removed.
The comparison was within 9%, which satisfies permit condition 2.

Key would like to point out that the OCD example showed a cone with the base at the
bottom, while Key has always used a cone with the base inverted to present the Worst
Case analysis of aroof collapse.

Both methods will work, but the D/H critical calculation has to use the inverted base to
obtain the proper D/H ratio.

Bullet Point #11- Ratio of Injected/Produced Fluids

(Permit condition 2.J.11 “A summary of the ratio of the volume of injected fluids
to the volume of produced brine;”)

Enclosed in Appendix A is the tables section of the report showing the injection
and production data and the comparison chart of injected water to produced
water with comments.

The 2017 results show a somewhat normal 105.6% variance, while the total
variance during the life of the well is 106.0%.

Special Note: Key Energy requests a minor modification of the permit



requirement 3.K “The Permittee shall suspend injection if the monthly injection
volume is less than 110% or greater than 120% of associated brine production. If such
an event occurs, the Permittee shall notify OCD within 24 hours.”

And a Minor Modification to permit requirement 2.B.2.b, which has similar language to
above, but sets a variance between 90% to 110%. This requirement seems to fit the Key
BW-28 better, but there are still times that the monthly variance can be out side of this
range, while there is no immediate issue at hand.

Generally the Annual variance does fall into the 90%-110% range.

Dear Jim Griswold-NMOCD Environmental Bureau Chief and Carl Chavez
Environmental Engineer.

As you know, this topic has been discussed and kicked around for a long time. The
current permit requirements do not take into account many factors that can cause the
normal variance to be under or over the requirement of 110%-120% and outside of the
range of 90% to 110%, notwithstanding some anomaly.

The theoretical 115% ratio came about using the rule of thumb from the “Old Wilson”
report that 1 barrel of 10 Ib. brine causes a cavity increase of approximately one cubic
foot. If you back calculate, this equates to a salt density of about 90 Ibs./ft3.

Many deeper brine wells such as the Key BW-28 will probably has a higher salt density,
possibly even up to 100-120 Ibs./ft3. Thus, it requires less fresh water to make 10 Ib.
brine water, which lowers the Fresh Water/Brine Water ratio.

As long as the brine well can make a quality brine and does not experience any
unexpected loss in pressure, the requirement to suspend operations is not based on any
real parameter or trend that may be an immediate threat to the well, groundwater or the
environment. The current requirement puts some operators in a continuous violation and
interruption of operations.

Of course notwithstanding, if you have a well that produces for extended periods of time,
or starts to pressure up, then you know you may have communicated to a pressure zone,
or, if the well loses circulation and/or pressure, then immediate action should be taken
and notification to the agency made.

The point to be made here is that the permit required parameters are a trailing indicator
not a leading indicator. Of course a continued pattern that deviates from the statically
norm (emphasis on norm for a particular well) would be cause for concern. However,
this concern may or may not, be an indication of possible collapse, which appears to be
OCD’s main emphasis for the monitoring.



Currently the permit could reads as follows:

The Permittee shall immediately suspend injection and notify the agency within 72 hours,

if the Fresh Water Injection does not cause a normal immediate return of Brine Water to
the surface, or if the well flows excessively for an unusual amount of time without fresh
water injection after the cavern pressure has been stabilized to it's normal operating
pressure, or if permittee has become aware of any out of zone injection or
communication. The Permittee shall include in each annual report a summary showing
the monthly variance, the average monthly variance for the year and the total
accumulative variance over the life of the well. The operator shall certify and explain
that any yearly variance that falls outside of the range of 20%, (Difference between the
normal ratio of Fresh Water input and Brine Water output) will not cause harm to Fresh
Water, Public Health or the Environment.

The point here is that each operator should determine the normal range for their
specific well and relay that to the agency in the annual report.

Bullet Point #12- Summary of Activities
(Permit condition 2.J.12 “A summary of all major Facility activities or events,
which occurred during the year with any conclusions and recommendations;)

See Bullet Point #2 for summary.

5.B. BONDING OR FINANCIAL ASSURANCE: The Permittee shall submit an
estimate of the minimum cost to properly close, plug and abandon its Class 111 well,
conduct ground water restoration if applicable, and any post-operational monitoring as
may be needed (see 20.6.2.5210B(17) NMAC) within 90 days of permit issuance (See
20.6.2.5210B(17) NMAC). The Permittee’s cost estimate shall be based on third person
estimates. After review, OCD will require the Permittee to submit a single well plugging
bond based on the third person cost estimate.

Appendix “F’ contains a third party closure estimate for the Eunice BW-28 brine well.

Bullet Point #13- Annual Certification

(Permit condition 2.J.13 “Annual Certification in accordance with Permit
Condition 2.B.3. “2.B.3. Annual Certification: The Permittee shall certify
annually that continued salt solution mining will not cause cavern collapse,
surface subsidence, property damage, or otherwise threaten public health and
the environment, based on geologic and engineering data.”)

Operator Response: Based on all current information and actual on-site
observance, the operator of record herby certifies that the current operations
pose no threat to public health and the environment at the submission of this
report. If any substantial event that, has or may cause, this current certification
to change, then the operator will notify OCD and take the necessary actions to
protect the public and environment.




By signing the cover sheet of Bullet Point 1 of permit condition 2.J.1, the operator
hereby certifies this condition of the permit.

Bullet Point 14- Groundwater Monitoring:
(Permit condition 2.J.14 “A summary of any new discoveries of ground water
contamination with all leaks, spills and releases and corrective actions taken;”)

The BW-28 facility does not have groundwater monitoring at this site. There are
no planned or intentional discharges of water contaminants that may move
directly or indirectly into groundwater. Any unintentional discharge, leak, spill, or
drip is handled pursuant to the permit conditions.

Bullet Point 15- Annual Reporting

(Permit condition 2.J.15 “The Permittee shall file its Annual Report in an
electronic format with a hard copy submitted to OCD’s Environmental Bureau.”)

The operator hereby submits a PDF file on flash drive and can supply a hard
COpy upon request.



Appendix A-

e Production Table &
Injection Comparison Chart



TABLE 1 BW-28 Annual Report Brine Well Production Volumes and Lifetime History Volumes

TABLE 1

Reported Quarterly Annual
Monthly Quarterly Brine Annual Brine |Reported Monthly Freshwater | Freshwater
Year Month . Production Freshwater s C Comments Operator
Brine Production (bbls) (bbls) Injection (bbls) Injection Injection
Production (bbls) (bbls)

1996|October 10,588 10,588 Goldstar SWD

November 17,770 17,743

December 32,223 60,581 60,581 33,004 61,335 61,335
1997|January 20,194 20,445 estimate (1)

February 20,194 20,445 estimate (1)

March 20,194 60,582 20,445 61,335 estimate (1)

April 48,226 47,714

May 38,000 36,571

June 47,970 134,196 42,264 126,549

July. 24,711 24,271

August 31,817 31,559

September 38,120 94,648 38,697 94,527

October 27,462 25,512

November 26,618 26,261

December 16,137 70,217 359,643 15,850 67,623 350,034
1998|Januan 13,301 13,614

February 47,212 49,552

March 42,337 102,850 44,964 108,130

April 27,072 27,519

Ma 18,084 18,161

June 26,699 71,855 26,976 72,656

July 16,535 15,929

August 8,287 7,488

September 9,994 34,816 9,021 32,438|

October 13,312 17,302

November 9,822 9,873

December 8,287 31,421 240,942 9,497 36,672 249,896
1999|January 4,026 4,607

February 6,867 8,138

March 5,641 16,534 6,030 18,775

April 7,873 7,338

May 34,100 32,461

June 20,708 62,681 20,171 59,970

Jul 35,278 34,566

August 35,876 35,995

September 43,196 114,350 42,724 113,285]

October 9,700 10,097

November 8,383 9,080

December 28,662 46,745 240,310 29,721 48,898 240,928
2000|Januan 65,492 65,028

February 37,709 36,909

March 40,409 143,610 40,414 142,351

April 20,181 20,404

May 52,002 50,373

June 41,371 113,644 37,776 108,553|

Jul 33,860 31,757

August 37,535 35,492

September 58,042 129,437 53,288 120,537

October 28,777 27,216

November 22,677 24,130

December 17,670 69,124 455,815 17,369 68,715 440,156
2001 |January 32,427 37,083

February 17,493 23,076

March 34,050 83,970 33,216 93,375

April 32,900 36,064 Change to Yale E. Key

May 66,724 52,555

June 37,607 137,231 42,347 130,966

July. 16,399 15,588

August 10,173 33,664

September 16,185 42,757 16,200 65,452

October 25,184 24,147

November 10,447 8,666

December 21,061 56,692 320,650 18,733 51,546 341,339
2002|Januan 11,809 10,135

February 22,700 23,733

March 4,693 39,202 4,369 38,237

April 15,160 16,776

Ma 16,321 17,283

June 13,938 45,419 15,276 49,335

July 8,301 10,688

August 7,079 6,842

September 18,560 33,940 17,240 34,770

October 7,040 7,823

November 9,788 10,950

December 11,666 28,494 147,055 19,667 38,440 160,782
2003|Januan 20,278 23,526

February 8,603 5,310

March 37,680 66,561 35,548 64,384

April 31,782 31,619

May 17,767 13,305

June 10,733 60,282 9,260 54,184

Jul 27,104 13,927

August 9,555 7,197

September 7,945 44,604 5,056 26,180

October 12,014 10,394

November 26,100 12,438

December 38,748 76,862 248,309 18,218 41,050 185,798
2004 |Januan 7,980 8,539

February 8,130 8,797

March 8,220 24,330 8,894 26,230

April 29,898 31,931

May 14,233 15,428

June 28,716 72,847 30,410 77,769

Jul 1,840 2,060

August 29,898 30,201

September 20,277 52,015 20,266 52,527

October 24,436 23,784

November 21,925 22,430

December 32,225 78,586 227,778 33,630 79,844 236,370
2005|January 17,873 19,160

February 23,929 24,958

March 37,896 79,698 40,435 84,553

April 29,882 31,794

May 39,575 42,385

June 22,766 92,223 23,995 98,174

July. 7,593 7,640

August 31,573 29,316

September 47,305 86,471 48,230 85,186

October 38,571 51,232

November 31,533 27,670

December 36,430 106,534 364,926 36,412 115,314 383,227




TABLE 1 BW-28 Annual Report Brine Well Production Volumes and Lifetime History Volumes

TABLE 1

Reported . Quarterly Annual
Monthly Quarterly Brine Annual B_rlne Reported Monthly| Freshwater | Freshwater
Year Month Production Freshwater Comments Operator
Brine Production (bbls) (bbls) Injection (bbls) Injection Injection
Production (bbls) (bbls)

2006|Januan 18,480 19,977

February 33,250 35,511

March 39,492 91,222 38,630 94,118

April 40,194 43,605

May 51,009 54,630

June 22,374 113,577 24,832 123,067

July 38,208 37,613

August 35,627 36,201

September 48,784 122,619 47,312 121,126

October 50,375 51,232

November 26,084 27,670

December 8,224 84,683 412,101 10,202 89,104 427,415
2007|Januan 31,540 33,320

February 24,313 25,260 Change to Key Energy Services

March 40,514 96,367 38,412 96,992

April 34,095 35,120

May 19,308 23,130

June 9,170 62,573 11,009 69,259

Jul 30,857 28,468

August 12,394 18,884

September 25,970 69,221 23,360 70,712

October 7,882 7,643

November 2,476 2,630

December 3,933 14,291 242,452 4,528 14,801 251,764
2008|January 1,706 1,982

February 5,845 6,203

March 21,386 28,937 21,673 29,858

April 25,787 22,704

May 17,100 19,842

June 16,598 59,485 17,479 60,025

Jul 32,458 36,448

August 37,458 38,377

September 39,945 109,861 37,203 112,028

October 25,572 26,551

November 27,325 25,792

December 26,825 79,722 278,005 28,694 81,037 282,948
2009 |Januar 20,990 21,310

February 650 1,306

March 3,249 24,889 3,420 26,036

April 5,428 5,360

May 1,343 1,762

June 630 7,401 1,232 8,354

Jub 1,546 1,673

August 881 1,031

September 2,672 5,099 2,930 5,634

October 9,898 8,861

November 3,716 3,618

December 1,474 15,088| 52,477 2,035 14,514 54,538
2010|Januan 0 0

February 1,650 1,810

March 4,092 5,742 4,789 6,599

April 5,092 6,150

May 12,256 14,953

June 2,099 19,447, 2,033 23,136

July 5,068 6,322

August 10,270 15,126

September 11,281 26,619 10,334 31,782

October 7,575 8,802

November 20,304 24,494

December 36,765 64,644 116,452 44,153 77,449 138,966
2011 |Januan 44,126 52,975

February 24,388 29,666

March 19,421 87,935 23,284 105,925

April 18,356 22,365

May 9,828 11,754

June 15,661 43,845 18,902 53,021

Jul 17,503 20,961

August 14,401 17,273

September 5,430 37,334 16,000 54,234

October 11,359 8,284

November 18,585 19,662

December 23,228 53,172 222,286 27,806 55,752 268,932
2012|January 21,570 25,897

February 12,230 14,854

March 10,124 43,924 12,190 52,941

April 18,185 22,110

May 23,761 28,667

June 31,207 73,153 37,707 88,484

Jul 20,931 25,225

August 31,025 35,837

September 29,414 81,370 34,226 95,288

October 17,507 21,138

November 28,038 33,360

December 23,015 68,560 267,007 25,205 79,703 316,416
2013|Januan 16,097 21,395

February 17,379 20,812

March 14,816 48,292 21,978 64,185

April 19,374 23,799

May 23,932 25,979

June 34,926 78,232 38,500 88,278

Jul 18,446 22,414

August 29,958 35,877

September 16,923 65,327 20,230 78,521

October 22,409 25,868

November 14,139 16,972

December 24,920 61,468| 253,319 29,762 72,602 303,586
2014 |Januar 31,460 35,865

February 38,614 45,444

March 43,210 113,284 50,710 132,019

April 36,217 44,597

May 45,170 54,007

June 24,524 105,911 23,748 122,352

July 19,428 20,442

August 15,545 24,683

September 23,652 58,625 26,341 71,466

October 5,692 7,057

November 10,914 13,136

December 15,966 32,572 310,392 17,466 37,659 363,496
2015|Januar 28,665 30,266

February 26,229 29,541

March 24,106 79,000 29,666 89,473




TABLE 1
TABLE 1 BW-28 Annual Report Brine Well Production Volumes and Lifetime History Volumes

Reported . Quarterly Annual
Monthly Quarterly Brine Annual B_rlne Reported Monthly| Freshwater | Freshwater
Year Month Production Freshwater Comments Operator
Brine Production (bbls) (bbls) Injection (bbls) Injection Injection
Production (bbls) (bbls)
April 19,087 24,034
May 19,573 22,921
June 27,070 65,730 32,555 79,510
Jul 34,975 39,132
August 19,234 23,879
September 16,952 71,161 20,455 83,466
October 23,972 25,739
November 18,722 21,557
December 13,942 56,636 272,527 17,412 64,708 317,157
2016|January 15,897 18,182
February 15,649 17,434
March 10,759 42,305 12,095 47,711
April 8,608 9,575
May 12,202 14,032
June 19,354 40,164 20,745 44,352
July. 20,725 23,809
August 20,410 22,859
September 18,278 59,413 21,020 67,688|
October 24,944 28,521
November 22,899 25,928
December 11,516 59,359 201,241 13,940 68,389 228,140| Ratio FW/BW
2017|Januan 21,709 23,795 109.61%
February 11,551 14,531 125.80%
March 20,673 53,933 21,931 60,257 106.09%
April 29,467 30,958 105.06%
Ma 26,817 27,209 101.46%
June 15,463 71,747 18,156 76,323 117.42%
July. 800 1,428 178.50%|* System Shut Down to Check Water Quality
August 7,743 6,228 80.43%|*
September 6,279 14,822 4,357 12,013 69.39%|*
October 23,253 24,108 103.68%
November 24,204 27,380 113.12%
December 32,237 79,694 220,196 32,445 83,933 232,526 105.60% |Monthly/Year End Average Average

5,514,464 5,835,749 106% Total Average




Appendix B - Chemical Analysis



Fresh Water Testing Data
New Mexico Brine Station

State # 1 Brine Station. Eunice NM



Special Note: Key Energy BW-28 State S Brine Station does not have a fresh water well. Water is supplied by the City of Eunice, NM's fresh water pipeline.
By: Price LLC April 11, 2018.

State # 1 Brine Station Aka State S

Permit issued on: Nov 8, 2013
2 Water Wells. Fresh Water Well and Brine Water Well

Quarterly sampling for both wells

API # 30-025-33547
Discharge Permit Number: BW - 28


Special Note:  Key Energy BW-28 State S Brine Station does not have a fresh water well.  Water is supplied by the City of Eunice, NM’s fresh water pipeline.
By: Price LLC  April 11, 2018.


State S - Fresh Water Well Monitoring

Mm——
Q3 2015

Q4 2015 - - -

Q1 2016 46.7 65.6 414
Q2 2016 - - 413
Q3 2016 40.9 22.2 391
Q4 2016 80.7 122 514
Ql 2017 51.5 68.8 452

Q2 2017 389 691 1480
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Gulf Coast
e-Hardcopy 2.0
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Technical Report for

Key Energy
STATE S Brine Station

SGS Accutest Job Number: TD5345

Sampling Date: 06/16/17

Report to:

Key Energy

6 Desota Drvie Suite 4300
Midland, TX 79705
mcoligan@keyenergy.com; lucas. middleton@soudermiller.com

ATTN: Ana Ramirez

Total number of pagesin report: 26

Test results contained within this data package meet the requirements
of the National Environmental Laboratory Accreditation Program
and/or state specific certification programs as applicable.

Laboratory Director

Client Service contact: Electa Brown 713-271-4700

Certifications: TX (T104704220-17-27) AR (14-016-0) AZ (AZ0769) FL (E87628)
KS (E-10366) LA (85695/04004) NJ(TX010) OK (2016-170) VA (8999)

This report shall not be reproduced, except in its entirety, without the written approval of SGS Accutest.
Test results relate only to samples analyzed.
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SGS Accutest

Sample Summary
Key Energy
Job No: TD5345
STATE S Brine Station
Sample Collected Matrix Client
Number Date Time By Received Code Type Sample ID
TD5345-1  06/16/17 09:35 06/24/17 AQ Water FRESH WATER WELL
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Special Note: It appears this water was inadvertently labeled “Fresh” it appears to be high quality Brine Water. By Price LLC April 11, 2018.

Summary of Hits
Job Number: TD5345

Account: Key Energy
Project: STATE S Brine Station
Collected: 06/16/17

Pagelof 1

Lab SampleID Client Sample|D Result/

Analyte Qual RL MDL Units Method
TD5345-1 FRESH WATER WELL

Sodium & 59700000 50000 ug/| SW846 6010B
Chloride 170000 10000 mg/I EPA 300
Solids, Total Dissolved P 292000 1000 mg/I SM 2540C-2011

(a) Anadlysis performed at SGS Accutest, Lafayette, LA.
(b) Sample received outside the holding time.
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Special Note:  It appears this water was inadvertently labeled “Fresh”  it appears to be high quality Brine Water.  By Price LLC April 11, 2018.


SGS Accutest

Gulf Coast

Sample Results

Report of Analysis
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Special Note: It appears this water was inadvertently labeled “Fresh” it appears to be high quality Brine Water. By Price LLC April 11, 2018.

SGS Accutest
Report of Analysis Pagelof1 |-
Client SampleID: FRESH WATER WELL
Lab SampleID:  TD5345-1 Date Sampled: 06/16/17
Matrix: AQ - Water Date Received: 06/24/17
Percent Solids: n/a
Project: STATE S Brine Station

Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Sodium @ 59700000 50000 ug/l 100 06/27/17 06/28/17 ALA SW846601081  Sws46 3010A 2

(2) Instrument QC Batch: L:MA8234
(2) Prep QC Batch: L:MP8370

(a) Analysis performed at SGS Accutest, Lafayette, LA.

RL = Reporting Limit
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Special Note:  It appears this water was inadvertently labeled “Fresh”  it appears to be high quality Brine Water.  By Price LLC April 11, 2018.


SGS Accutest

Report of Analysis Pagelof1 |-
Client SampleID: FRESH WATER WELL
Lab SampleID:  TD5345-1 Date Sampled: 06/16/17
Matrix: AQ - Water Date Received: 06/24/17

Percent Solids: n/a
Project: STATE S Brine Station

General Chemistry

Analyte Result RL Units DF Analyzed By Method
Chloride 170000 10000 mg/l 20000 06/27/17 14:31 ES  EPA 300
Solids, Total Dissolved 2 292000 1000 mg/| 1 06/26/17 MS  SM 2540C-2011

(a) Sample received outside the holding time.

Special Note: It appears this water was inadvertently labeled “Fresh” it appears to be high quality Brine Water. By Price LLC April 11, 2018.

RL = Reporting Limit
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Special Note:  It appears this water was inadvertently labeled “Fresh”  it appears to be high quality Brine Water.  By Price LLC April 11, 2018.


SGS Accutest

Gulf Coast

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

» Chain of Custody

Section 4
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FED-EX Tracking # Eotlc Order Gontrol 7
10165 Harwin Dr, Ste 150 Houston, TX 77036
700 FAX: 7132714770 G5 Accutost Quote £
wwwgccutest.com
Client / Reporting Information Project Information Requested Analyses Matrix Codes
N Project Name
2 ' Slale S Brne Shak
Crzuau Sevicn ale S° o)
Street Adfires: Streel DW - Drinking Water|
(ﬂ 65 M GW - Ground Water
E ) - . WW - Water
Billing Information ( if different from Report to)
Ty SLaXa R K] [Sl‘ﬁe Company Name sw‘g‘(‘)”age :’Va‘e’ 'b
- Soi
Midlond X 79705 | T N \ o Smae P
Project Contact, E-mail Project # Strest Address — SED&?eng"l
\ -oi
aramu @@f @ Kﬂl{&)@’%f Com <) LiQ - Other Liquid
- e - i AR - Air
Phione # Q 6% (j E Client Purchase Order # iy State Zio \ 0L Otnor o
43 7923 S W e
Samplor(s) Na Phone # Froject Manager Ationtion 2 FB-Fleld Blank
oL K ey N
v ~ 174 Callection Number of preserved Bollles W
3 5 31|
aceuo ) ) M ESE LT 1 .
Samgle Field 1D / Point of Collection Date Time SampledBy | Mawx | bottes [ EIZIZ|ZIQIFIEIO|SIZ|E LAB USE ONLY
1 Fesh Walee Wedf 06/16/17| 9 350 | AL [ |22 RER (
TAGGED ] e
-4 i
A
N (_/} / [_/
174
VERIFTED: Z-
Turnaround Time ( Business days) i 5 Data Deliverable Information Comments / Special Instructions
] standard Appraved By (SGS Accutest PM): / Dato: D Commercial "A" (Level 1) [1TrRRP
] 5 Day RUSH - [] commercial "B" { Level 2) [ E0D Format
] 4pay rusH [] FULT1 (Levei 3+4) ] other
] 3payrusw [] REDT1 (Level3+4)
{] 2pay RusH [] commercial "c*
[ 1 pay EmERGENCY Commercial "A" = Resulls Only
Emergency & Rush T/A data avaifable VIA Lablink Commercial "B* = Resulls + QC Summary
Form: SM021-0 Commercial 'C" = Resuls + QG & Surogate Summary _,

Sample Custody must be courier delive:

below each time samples change

Relin IShE!Z)y 8 or: D{éﬁ 3 Received By: Date Time: ate Timo: ed — Date Time:
. s i =
%H 17““‘& ‘)éiff?ﬂr.ou Tuzes foha ££3412| JH 02 2 Ypzm f;/,(-/ é/J//? Lieo 2 Fd Lot |
Glinquished b Oate Timo: f . l #Thate Tiny- o Relinquished By: ato Time: Received By: Date Time:
Kl (02 Ol
Relinguished by: Dato Timo: ’ By: N Toate Time: Custody Seat # & ntact Preservdd whore applicable DV Cooler Tomp. DM D
5 Not intact

TD5345: Chain of Custody
Pagelof 4
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Page 2 of 4
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SGS Accutest Sample Receipt Summary Page 1 of 2

Job Number: TD5345 Client: KEY ENERGY Project: STATE BRINE STATION
Date / Time Received: Delivery Method: Airbill #'s: 674687973810
No. Coolers: 1 Therm ID: IR-5; Temp Adjustment Factor: 0;

Cooler Temps (Initial/Adjusted): #1: (2/2);

Cooler Security Y or N Y or N Sampile Integrity - Documentation Y or N
1. Custody Seals Present: U 3. COC Present: U 1. Sample labels present on bottles: U
2. Custody Seals Intact: L 4 Smpl Dates/Time OK U 2. Container labeling complete: O
Cooler Temperature Y or N 3. Sample container label / COC agree: O
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Cooler temp verification: 1. Sample recvd within HT: O
3. Gooler media: Ice (Bag) 2. All containers accounted for: (]
Quality Control Preservation _Y or N  N/A WTB STB 3. Condition of sample: Intact
1. Trip Blank present/ cooler: | O O U Sample Integrity - Instructions Y or N N/A
2. Trip Blank listed on COC: 0 0 1. Analysis requested is clear: O
3. Samples preserved properly: O 2. Bottles received for unspecified tests O
4. VOCs headspace free: O O 3. Sufficient volume recvd for analysis: O
4. Compositing instructions clear: O O
5. Filtering instructions clear: [ (]
Comments

TD5345: Chain of Custody
Page 3 of 4

11 of 26

TD5345



Page 2 of 2

Sample Receipt Log

Job #: TD5345 Date / Time Received: 6/24/2017 10:20:00 AM Initials: DS

Client: KEY ENERGY

Initial | Therm | Corrected P

Cooler # Sample ID: Vol Bot# @ Location Pres pH Therm ID Temp CF Temp =
1 TD5345-1 500ml 1 3l N/P Note #2 - Preservative check not applicable. IR-5 2 0 2
1 TD5345-1 500ml 2 3l N/P Note #2 - Preservative check not applicable. IR-5 2 0 2

TD5345: Chain of Custody
Page 4 of 4
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SGS Accutest

Gulf Coast
Section 5

General Chemistry

QC Data Summaries

Includes the following where applicable:

¢ Method Blank and Blank Spike Summaries
» Duplicate Summaries
* Matrix Spike Summaries
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METHOD BLANK AND SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD5345
Account: KEYETXM - Key Energy
Project: STATE S Brine Station

MB Spi ke BSP BSP QQ

Anal yte Batch ID RL Resul t Units Anmount Resul t %Recov Limts
Chl ori de GP42969/ G\N82803 0. 50 0.0 ng/ | 10 10.1 101.0 90-110% w1
Solids, Total Dissolved GN\82777 10 0.0 ng/ | 500 482 96. 4 88-110% |-
Sul fate GP42969/ GN82803 0. 60 0.0 ng/ | 10 10.4 104.0 90- 110%
Associ ated Sanpl es: o1
Bat ch G\82777: TD5345-1
Bat ch GP42969: TD5345-1
(*) Qutside of QClinmts

Page 1
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DUPLI CATE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD5345
Account: KEYETXM - Key Energy
Project: STATE S Brine Station

Q Origi nal DUP Q
Anal yte Batch I D Sanpl e Units Resul t Resul t RPD Limts
Chl ori de GP42969/ G\82803  LA34612-1 ny/ | 598 622 3.9 0-20%
Solids, Total Dissolved GN\82777 TD5340- 1 ng/ | 27400 28500 3.9 0-5%
Sul fate GP42969/ GN82803  LA34612-1 ny/ | 129 126 2.4 0- 20%
Associ ated Sanpl es:
Bat ch G\82777: TD5345-1
Bat ch GP42969: TD5345-1
(*) Qutside of QClinmts

Page 1
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MATRI X SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD5345
Account: KEYETXM - Key Energy
Project: STATE S Brine Station

Q Origi nal Spi ke NS Q
Anal yte Batch I D Sanpl e Units Resul t Anmount Resul t %Rec Limts
Chl ori de GP42969/ GN82803  LA34612-1 ng/ | 598 500 1230 126.4N(a) 80-120% w1
Sul fate GP42969/ GN82803  LA34612-1 ng/ | 129 500 593 92.8 80-120% (o

Associ ated Sanpl es:
Bat ch GP42969: TD5345-1 o1
(*) Qutside of Climts

(N) Matrix Spike Rec. outside of QC linits

(a) Qutside control limts due to matrix interference.

Page 1
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SGS Accutest

Gulf Coast
Section 6

Misc. Forms

Custody Documents and Other Forms

(SGS Accutest L afayette)

Includes the following where applicable:

¢ Chain of Custody
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CHAIN OF CUSTODY Page 1 of 2
Acc TEST 10165 Harwin Drive, Houston, TX 77036 T oo

TEL 713-271-4700 FAX: 7132714770 SGS Accutest Quote # T
Client / Reporting Information Project Information Reauested Analvsis ( see TEST CODE sheet) Matrix Codes
Company Name: Project Name:
utes ine Station DW - Drinking Water =~
SGS Accutest STATE S Brine Stati GW - Ground Water
Street Address Street WW - Water
10165 Harwin Drive Billing Information ( if different from Report to) SO - Soil
city State op City State  Company Name SL- Sludge
Houston > 77036 SED(;ISez;Tem
- i
Project Contact E-mail Project # Street Address L1Q - Otner Liquid
long.nguyen2@sgs.com AIR - Air
SOL - Other Solid
Phone # Client Purchase Order # City State Zip WP - Wipe
713-271-4700 FB-Field Blank
_ _ £B-Equipment Blank
Sampler(s) Name(s) Phone Project Manager Attention: e R Blane
TB-Trip Blank
Collection Number of preserved Bottles.
. W
scs <L B E
L _ _ - NEITEEL P
Sample # Field ID / Point of Collection MEOH/DI Vial # Date Time. by Matix Kofbottes § 2 £ & 2 5 ¥ & z LAB USE ONLY
1 FRESH WATER WELL 6/16/17 9:35:00 AM AQ 1 X /
Tumaround Time ( Business days) Data Deliverable Information Comments / Soecial Instructions
Approved By (SGS Accutest PM): / Date: [] commercial “A" (Level 1) [] NYASP Category A
[] std. 10 Business Days [] Commercial "B" ( Level 2) [] NYASP Category B
[ 5Day RUSH [] FULLT1 (Level 3+4) [ state Forms
[ 3Day EMERGENCY [—] NJReduced [] EDD Format 3 - Z
[ 2Day EMERGENCY [ commercial "c" Other COMMB Lk/
] 1Day EMERGENCY Commercial "A" = Results Only
other Due 7/3/2017 Commercial "8* = Results + QC Summary
& Labiink NJ Reduced = Results + QC Summary + Partial Raw data
must be documented below each time couner o
Relinquished by Sampler: «—— T / s By: Ja— Time: By:
; . > 4 T g-Z27 s -T2y Ny 4
Tme: 20 Relinquished By: Date Time: Received By:
3 3 4
Relinquished by: Date Time: ReceivedBy:) O # on e Gooler Temp.
5 5 u] —= =g

TD5345: Chain of Custody
Page 1 of 3
SGSAccutest L afayette
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Date / Time: 6/26/2017 5:08:57 PM
CSR: LONGN
Job#: TD5345
Client Project: STATE S Brine Station
Deliverable: COMMB
TAT: Due 7/3/2017

SGS Accutest Client
Sample # Sample Description
TD5345-1 FRESH WATER WELL

Comments:

Sample Management Receipt:

Analysis
NA

Sub Lab: Accutest Gulf Coast Louisiana
Address: 500 Ambassador Caffery Prkway

City: Scott
State: LA

Contact: Sample Receiving

Phone: 800-304-5227

Location
3L

Date:

QSO M

Zip: 70583
Sampled Date Time
By Sampled Sampled Aliquot

6/16/2017 9:35:00 AM

n,(ln\c Sz

TD5345: Chain of Custody
Page 2 of 3
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SGS Accutest Sample Receipt Summary

Job Number: TD5345 Client: SGS Project: STATE S BRINE STATION

Date / Time Received: 6/27/2017 10:20:00 AM Delivery Method: Accutest Courier Airbill #'s:

Cooler Temps (Initial/Adjusted): #1: (1.3/1.3);

Cooler Security Y or N Y or N Sample Integrity - Documentation Y or N
1. Custody Seals Present: U 3. COC Present: n 1. Sample labels present on bottles: -
2. Custody Seals Intact: L 4 Smpl Dates/Time OK U 2. Container labeling complete: -
Cooler Temperature Y or N 3. Sample container label / COC agree: O
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Thermometer ID: : 1. Sample recvd within HT: O
3. Cooler media: Ice (direct contact) 2. All containers accounted for: O
4. No. Coolers: 1 3. Condition of sample: Intact
Quality Control Preservation _Y or N N/A Sample Integrity - Instructions Y or N N/A
1. Trip Blank present / cooler: O O 1. Analysis requested is clear: O
2. Trip Blank listed on COC: U U 2. Bottles received for unspecified tests O
3. Samples preserved properly: ] 3. Sufficient volume recvd for analysis: U
4. VOCs headspace free: O O 4. Compositing instructions clear: (] O
5. Filtering instructions clear: O ]
Comments

TD5345: Chain of Custody
Page 3 of 3
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SGS Accutest

Gulf Coast
Section 7

Metals Analysis

QC Data Summaries

(SGS Accutest L afayette)

Includes the following where applicable:

Method Blank Summaries

Matrix Spike and Duplicate Summaries

Blank Spike and Lab Control Sample Summaries
Serial Dilution Summaries

21 of 26
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunber: TD5345
Account: ALCC - SGS Accutest Culf Coast
Project: KEYETXM STATE S Brine Station

QC Batch | D: MP8370 Met hods: SWB46 6010B

Matrix Type: AQUEQUS Units: ug/l

Prep Date: 06/ 27/ 17
MB

Met al RL I DL MDL raw final

Al um num 100 14 46

Ant i nony 6.0 1.4 3.7

Arsenic 10 1.9 2.6

Bari um 10 .21 1.3

Beryl lium 4.0 .05 .3

Bor on 100 .95 10

Cadmi um 5.0 .13 .9

Cal ci um 100 5.1 58

Chr omi um 10 .29 .9

Cobal t 10 .15 .8

Copper 10 .43 4

Iron 100 2.8 33

Lead 10 .9 1.8

Li thi um 10 1.1 6.3

Magnesi um 100 18 37

Manganese 10 . 05 1.1

Mol ybdenum 10 .15 1.1

Ni ckel 10 .3 1

Pot assi um 500 25 50

Sel eni um 10 1.7 3.6

Si |l ver 10 .32 1.4

Sodi um 500 6.5 53 -19 <500

Strontium 10 .09 1

Thal i um 5.0 1.3 1.6

Tin 10 .76 .9

Ti tani um 10 .46 1.7

Vanadi um 10 .33 .9

Zinc 20 .63 4.3

Associ at ed sanpl es MP8370: TD5345-1

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linmts
(anr) Analyte not requested

Page 1
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MATRI X SPI KE AND DUPLI CATE RESULTS SUMVARY

Logi n Nunber: TD5345
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM STATE S Brine Station

QC Batch | D: MP8370 Met hods: SWB46 6010B
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 06/ 27/ 17

TD5377- 1A Spi kel ot Q@
Met al Oiginal M | CPSPI KE1% Rec Limts

Al um num anr
Ant i nony

Arsenic

Bari um

Beryl lium

Bor on

Cadmi um

Cal ci um

Chr omi um

Cobal t

Copper

Iron

Lead

Li t hi um

Magnesi um anr

Manganese

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um

Si | ver

Sodi um 2980000 2980000 10000 0.0 (a) 75-125
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zinc anr

Associ ated sanpl es MP8370: TD5345-1
Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linits

(N) Matrix Spike Rec. outside of QClinits
(anr) Anal yte not requested

(a) Spike amount low relative to the sanple amount. Refer to |lab control or spike blank for recovery
information.

Page 1
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MATRI X SPI KE AND DUPLI CATE RESULTS SUMVARY

Logi n Nunber: TD5345
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM STATE S Brine Station

QC Batch | D: MP8370 Met hods: SWB46 6010B
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 06/ 27/ 17

TD5377- 1A Spi kel ot MsD Q
Met al Original MSD | CPSPI KE1% Rec RPD Limt

Al um num anr
Ant i nony

Arsenic

Bari um

Beryl lium

Bor on

Cadmi um

Cal ci um

Chr omi um

Cobal t

Copper

Iron

Lead

Li t hi um

Magnesi um anr

Manganese

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um

Si | ver

Sodi um 2980000 3070000 10000 900.0(a) 3.0 20
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zinc anr

Associ ated sanpl es MP8370: TD5345-1
Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linits

(N) Matrix Spike Rec. outside of QClinits
(anr) Anal yte not requested

(a) Spike amount low relative to the sanple amount. Refer to |lab control or spike blank for recovery
information.

Page 2
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunber: TD5345
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM STATE S Brine Station

QC Batch | D: MP8370 Met hods: SWB46 6010B
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 06/ 27/ 17

BSP Spi kel ot Q
Met al Resul t | CPSPI KE1% Rec Limts

Al um num anr
Ant i nony

Arsenic

Bari um

Beryl lium

Bor on

Cadmi um

Cal ci um

Chr omi um

Cobal t

Copper

Iron

Lead

Li t hi um

Magnesi um anr

Manganese

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um

Si | ver

Sodi um 10400 10000 104.0 80- 120
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zi nc anr

Associ ated sanpl es MP8370: TD5345-1
Results < I DL are shown as zero for cal cul ation purposes

(*) Qutside of QC linits
(anr) Analyte not requested

Page 1
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SERI AL DI LUTI ON RESULTS SUMVARY

Logi n Nunber: TD5345
Account: ALCC - SGS Accutest CGulf Coast
Project: KEYETXM STATE S Brine Station

QC Batch | D: MP8370 Met hods: SWB46 6010B
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 06/ 27/ 17

TD5377- 1A (0
Met al Original SDL 5:25 %I F Limts

Al um num anr
Ant i nony

Arsenic

Bari um

Beryl lium

Bor on

Cadmi um

Cal ci um

Chr omi um

Cobal t

Copper

Iron

Lead

Li t hi um

Magnesi um anr

Manganese

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um

Si | ver

Sodi um 2980000 3920000 31.5*(a) 0-10
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zi nc anr

Associ ated sanpl es MP8370: TD5345-1
Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linits

(anr) Analyte not requested
(a) Serial dilution indicates possible matrix interference.

Page 1
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07/25/17
Gulf Coast
e-Hardcopy 2.0

Automated Report

Technical Report for

Key Energy
Key State S

SGS Accutest Job Number:  TD6530

Sampling Date: 07/13/17

Report to:

Key Energy

12400 W 120 E
Odessa, TX 79765
mcoligan@keyenergy.com; bdinwiddie@keyenergy.com

ATTN: Ana Ramirez

Total number of pagesin report: 29

Test results contained within this data package meet the requirements
of the National Environmental Laboratory Accreditation Program
and/or state specific certification programs as applicable.

Laboratory Director

Client Service contact: Electa Brown 713-271-4700

Certifications: TX (T104704220-17-27) AR (14-016-0) AZ (AZ0769) FL (E87628)
KS (E-10366) LA (85695/04004) NJ(TX010) OK (2016-170) VA (8999)

This report shall not be reproduced, except in its entirety, without the written approval of SGS Accutest.
Test results relate only to samples analyzed.

Gulf Coast « 10165 Harwin Drives Suite 150« Houston, TX 77036« tel: 713-271-4700 « fax: 713-271-4770 « http://www.accutest.com

SGSAccutest is the sole authority for authorizing edits or modifications to this document.
Unauthorized modification of thisreport is strictly prohibited.
Review standard terms at:  http://www.sgs.com/en/terms-and-conditions TD6530
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SGS Accutest

Sample Summary

Key Energy
Job No: TD6530

Key State S

Sample Collected Matrix Client

Number Date Time By Received Code Type Sample ID

TD6530-1  07/13/17 14:00 07/20/17 AQ Water FWT

TD6530-1A 07/13/17 14:00 07/20/17 AQ Water FWT

TD6530-2  07/13/17 13:30 07/20/117 AQ Water BWW

TD6530-2A  07/13/17 13:30 07/20/17 AQ Water BWW

3 0of 29
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Summary of Hits Page1of 1
Job Number: TD6530

Account: Key Energy
Project: Key State S
Collected: 07/13/17

Lab SampleID Client Sample|D Result/

Analyte Qual RL MDL Units Method
TD6530-1 FWT

Chloride 616 25 mg/| EPA 300
Solids, Total Dissolved 1180 10 mg/I SM 2540C-2011

TD6530-1A FWT

Sodium @ 274000 500 ug/I SW846 6010C
TD6530-2 BWW

Chloride 32400 2500 my/| EPA 300
Solids, Total Dissolved 41500 1000 mg/I SM 2540C-2011

TD6530-2A BWW
Sodium @ 11400000 25000 ug/| SW846 6010C

(a) Analysis performed at SGS Accutest, Lafayette, LA.
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SGS Accutest

Gulf Coast

Sample Results

Report of Analysis
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SGS Accutest

Report of Analysis Pagelofl |
Client SampleID: FWT
Lab SampleID:  TD6530-1 Date Sampled: 07/13/17
Matrix: AQ - Water Date Received: 07/20/17

Percent Solids: n/a
Project: Key State S

General Chemistry

Analyte Result RL Units DF Analyzed By Method
Chloride 616 25 mg/| 50 07/20/17 15:50 ES  EPA 300
Solids, Total Dissolved 1180 10 mg/| 1 07/20/17 BG  SM 2540C-2011

RL = Reporting Limit

6 of 29
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SGS Accutest

Report of Analysis Pagelofl |
Client SampleID: FWT
Lab SampleID:  TD6530-1A Date Sampled: 07/13/17
Matrix: AQ - Water Date Received: 07/20/17

Percent Solids: n/a
Project: Key State S

Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Sodium @ 274000 500 ug/l. 1 07/21/17 07/24/17 ALA Sws466010C1  Sws46 3010A 2

(2) Instrument QC Batch: L:MA8505
(2) Prep QC Batch: L:MP8603

(a) Analysis performed at SGS Accutest, Lafayette, LA.

RL = Reporting Limit

7 of 29
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SGS Accutest

Report of Analysis Page 1 of 1
Client SampleID: BWW
Lab SampleID:  TD6530-2 Date Sampled: 07/13/17
Matrix: AQ - Water Date Received: 07/20/17

Percent Solids: n/a
Project: Key State S

General Chemistry

Analyte Result RL Units DF Analyzed By Method
Chloride 32400 2500 mg/| 5000 07/20/17 16:37 ES  EPA 300
Solids, Total Dissolved 41500 1000 mg/| 1 07/20/17 BG  SM 2540C-2011

RL = Reporting Limit
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SGS Accutest

Report of Analysis Page 1 of 1
Client SampleID: BWW
Lab SampleID:  TD6530-2A Date Sampled: 07/13/17
Matrix: AQ - Water Date Received: 07/20/17

Percent Solids: n/a
Project: Key State S

Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Sodium & 11400000 25000 ug/l 50 07/21/17 07/24/17 ALA Sws466010C1  Sws46 3010A 2

(2) Instrument QC Batch: L:MA8505
(2) Prep QC Batch: L:MP8603

(a) Analysis performed at SGS Accutest, Lafayette, LA.

RL = Reporting Limit
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SGS Accutest

Gulf Coast

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

» Chain of Custody

Section 4

10 of 29
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CHAIN OF CUSTODY PAGE __ OF ___

! FED-EX Tracking # (Botile Oraer Gontro! #
10165 Haswin Dr, Ste 150 Houston, TX 77036 P o
TEL. 713-271-4700  FAX: 7132714770 GGS Accuiest Quote # SGS Accutest Job # \ \ )QS ) [®)

www.acculest.eom

Chiont / Reporting information 888

e

| Compapy Name

i
3 !C""b 6 W{_\ -
% ireel Andrass

2400

Ty Stale Zip it
— —_ i
;,«6 9\.% s 1N 7 CZ—] ('ej i sL- Sludga
rojeal Contact E-malt [Frogot# Sireol Address SED{-)?ngTam
| . -oi
A W& “&k Mﬁ‘}\w ‘WQQMP@SOMAWA f(e/ SN L1 - Ofner Liauid
Prons # Fax# { Ciient Purchase Order # City AR - Alr
= i SOL - Other Solid
L Sy - Qrﬁ o0 | WE - Wipe
Eampler(s) Namo(s) Prone # | Project Manager Atiention: FB-Fleld Blank

Mmes [LCan

| l
H { Cotlection ! ‘Number of preserved Bottias i
s ! I I | R BN TSR FA ] i
= i ; R X1 MU
! Field iD / Point of Collaction l Date T | semeedy | e | b ER R izt_é 25

T 4 l

LAB USE ONLY

U FWT B 757 |2 opm | Lawh_Hal 2
i

AEERRE
AN o137 i Bopm | LM miE 3):1{1 |
o i | f oo | T
L T | z IR
L ‘1 | !
! % l %
e — —

I

S ———
Tumaround Time { Businass days) Data Dellverabie [nformation Comments | Special lnstructions

‘ 7] stendard Approved By {805 Accutast PHY:f {71 commarcial A" (Laval 1) [ e
1 £ 5 0uy RUSH I i | [ commrcial vg" { Levol 2) [] Do Format
l [mEEL RUSH i | o puLmt { Lovel 344 {7 other
| ] 3oay RUSH B ] | ] REDTH (Lovei 3+4)
\ [} 20ay AUSH H [=7) commareial “C"
1) 1 Day EMERGENCY — i Commarcial "A" = Resulis Only
Emargency & Rusn T/A data aveilabie ViA Ldlink . Gommercial 8" = Resulis + QC Summery

i) Commercial 'C" = Results + QC & Surogats Summe!
oy vach time samples change osseasion, incl courlar dolvery,

ba documented

i Date Tima: . Relinquigned BY: Date Time: H
P P T B LW et [ RSN AR i2 |
FeeiMauishad by Samplor: lum Tine: 1me=u By {Reiinguished 8y: Date Time: i
3 3
R
] Relinquished byt Date Time! Recelved By \ Gustody Saat § U itect Presarved where applicable On kce. Coalar Temp.
B 5 \ O norinect o

TD6530: Chain of Custody
Pagelof 5
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SGS Accutest Sample Receipt Summary Page 1 of 3

Job Number: TD6530 Client: KEY ENERGY Project: KEY STATE S
Date / Time Received: Delivery Method: Airbill #'s: 1Z6569E80145393071
No. Coolers: 1 Therm ID: IR9; Temp Adjustment Factor: O0;

Cooler Temps (Initial/Adjusted): #1: (3/3);

Cooler Security Y or N Y or N Sample Integrity - Documentation Y or N
1. Custody Seals Present: U 3. COC Present: U 1. Sample labels present on bottles: O
2. Custody Seals Intact: LI 4 Smpl Dates/Time OK U 2. Container labeling complete: i
Cooler Temperature Y or N 3. Sample container label / COC agree: O
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Cooler temp verification: 1. Sample recvd within HT: O
3. Cooler media: Ice Pack (Blue) 2. All containers accounted for: O
Quality Control Preservation _Y or N  N/A WTB STB 3. Condition of sample: Intact
1. Trip Blank present / cooler: i | 0 . Sample Integrity - Instructions Y or N N/A
2. Trip Blank listed on COC: U U 1. Analysis requested is clear: O
3. Samples preserved properly: O 2. Bottles received for unspecified tests O
4. VOCs headspace free: O O 3. Sufficient volume recvd for analysis: O
4. Compositing instructions clear: O (]
5. Filtering instructions clear: (] (]

Comments Received sample out of HT for short holds.

TD6530: Chain of Custody
Page3of 5
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. P: 20f3
Problem Resolution aoese

Accutest Job Number: TD6530

CSR: Response Date:

Response:

TD6530: Chain of Custody
Page4 of 5

14 of 29

TD6530



Page 3 of 3

Sample Receipt Log

Job #: TD6530 Date / Time Received: 7/20/2017 10:30:00 AM Initials: BG

Client: KEY ENERGY

Initial | Therm Corrected B
Cooler# | Sample ID: Vol Bot# | Location Pres pH Therm ID Temp CF Temp =
1 TD6530-1 500ml 1 3P N/P Note #2 - Preservative check not applicable. IR9 3 0 3
1 TD6530-1 125ML 2 1FF H2S04 pH <2 IR9 3 0 3
1 TD6530-1 125ML 3 sSuB HNO3 pH <2 IR9 3 0 3
1 TD6530-2 500ml 1 3P N/P Note #2 - Preservative check not applicable. IR9 3 0 3
1 TD6530-2 125ML 2 1FF H2S04 pH<2 IR9 3 0 3
1 TD6530-2 125ML 3 SuB HNO3 pH<2 IR9 3 0 3

TD6530: Chain of Custody
Page5of 5
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SGS Accutest

Gulf Coast
Section 5

General Chemistry

QC Data Summaries

Includes the following where applicable:

¢ Method Blank and Blank Spike Summaries
» Duplicate Summaries
* Matrix Spike Summaries

16 of 29
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METHOD BLANK AND SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD6530
Account: KEYENTXO - Key Energy
Project: Key State S
MB Spi ke BSP BSP QQ
Anal yte Batch ID RL Resul t Units Anmount Resul t %Recov Limts
Bromi de GP43317/ G\N83336 0. 50 0.0 ng/ | 10 10.3 103.0 90-110% w1
Chl ori de GP43317/ G\N83336 0. 50 0.0 ng/ | 10 10.2 102.0 90-110% |-
Fl uori de GP43317/ GN83336 0. 50 0.0 ng/ | 10 10.4 104.0 90- 110%
Nitrogen, Nitrate GP43317/ GN83336 0. 50 0.0 ny/ | 10 9.99 99.9 90-110%
Solids, Total Dissolved GN\83331 10 0.0 ny/ | 500 492 98. 4 88-110%
Sul fate GP43317/ G\N83336 0. 60 0.0 ng/ | 10 10.4 104.0 90- 110%
Associ ated Sanpl es:
Bat ch G\83331: TD6530-1, TD6530-2
Bat ch GP43317: TD6530-1, TD6530-2
(*) CQutside of C linits
Page 1
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DUPLI CATE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD6530
Account: KEYENTXO - Key Energy
Project: Key State S

Q Origi nal DUP Q

Anal yte Batch I D Sanpl e Units Resul t Resul t RPD Limts
Bromi de GP43317/ G\N83336  TD6509- 1 ng/ | 0.0 0.0 0.0 0-20%
Chl ori de GP43317/ G\N83336  TD6509- 1 ng/ | 13.4 12.5 6.9 0- 20%
Fl uori de GP43317/ GN83336  TD6509- 1 ng/ | 0.38 0. 36 5.4 0- 20%
Nitrogen, Nitrate GP43317/ GN83336  TD6509- 1 ny/ | 1.7 1.7 0.0 0-20%
Solids, Total Dissolved GN\83331 TD6562- 1 ny/ | 1830 1840 0.5 0-5%

Sul fate GP43317/ G\N83336  TD6509- 1 ng/ | 23.1 21.7 6.3 0-20%

Associ ated Sanpl es:

Bat ch G\83331: TD6530-1, TD6530-2
Bat ch GP43317: TD6530-1, TD6530-2
(*) CQutside of QC linits

Page 1
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MATRI X SPI KE RESULTS SUMVARY

GENERAL CHEM STRY

Logi n Nunber: TD6530
Account: KEYENTXO - Key Energy
Project: Key State S
Q Origi nal Spi ke NS Q
Anal yte Batch I D Sanpl e Units Resul t Anmount Resul t %Rec Limts
Bromi de GP43317/ G\N83336  TD6509- 1 ng/ | 0.0 10 11.0 110.0 80-120% w1
Chl ori de GP43317/ G\N83336  TD6509- 1 ny/ | 13.4 20 34.4 105. 0 80-120%
Fl uori de GP43317/ GN83336  TD6509- 1 ng/ | 0.38 10 13.0 126.2N(a) 80-120%
Nitrogen, Nitrate GP43317/ G\NB3336 TD6509- 1 ng/ | 1.7 10 12.1 104.0 80-120%
Sul fate GP43317/ G\N83336  TD6509- 1 ng/ | 23.1 20 43.7 103.0 80-120%
Associ ated Sanpl es:
Bat ch GP43317: TD6530-1, TD6530-2
(*) Qutside of Climts
(N) Matrix Spike Rec. outside of QC linits
(a) Qutside control limts due to matrix interference.
Page 1
19 of 29

TD6530



SGS Accutest

Gulf Coast
Section 6

Misc. Forms

Custody Documents and Other Forms

(SGS Accutest L afayette)

Includes the following where applicable:

¢ Chain of Custody

20 of 29
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CHAIN OF CUSTODY Pag
78 ey g g FEDEX Tracking # Bottie Order Controk#
g%@'\géﬁ ?%g@w 10165 Harwin Drive, Houston, TX 77036
TEL. 713-271-4700  FAX: 713-2714770 SGSiAcutest Quote & SEE Aceutost Job TDE53
Www.5g5.c0m
Client / Reporting information Project Inf Requested Analysis { see TEST CODE sheet) Matrix Codes | |
Company Name! Brbject Name:
SGS Accutest Key State S DW - Drinking Water
SGS Y GW - Ground Water
Strecl Address Street WW - Water
R N SW - Surface Water
40165 Harwin Drive Billing Information ( f different from Repart o) SO - Soil
City State Zip Cil State Company Name SL- Sludge
Houston T 77036 SED;?echen(
-oil
Preject Contact E-mail Project # Street Address LI - Other Liguid
long.nguyen2@sgs.com AR - Al
. SOL - Other Solid
Bhone # Fax# | Client Purchase Order # iy State Zp We - Wipe
743-271-4700 FB-Field Blank
- E8-Equipment Blank
Sampler(s) Name(s) Bhone] Prbject Manager Altention: 25 Rinse Blank
T8 Trip Blark
Collection Number of preserved Bottles
= )
68 = K] |4
secitest . . sampied Ll13181314151318 4
Sawple & Field iD / Point of Callection EQH/DI Vial # Date Time by Matix [#ofpottes| @ [ 2 £ {215|215 = LAB USE ONL
1A | FWT 701317 | 2:00:00 PM AQ 1 X i
2A BWW 71317 1:30:00 PM AQ 1 X
Tumaround Time { Business days) Data Deliverable Information Comments / Special Instructions
Arproved By (SGS Accutest PM): / Date: 1 Commercial "A" (Level 1) [ nrasp Category
[ std. 10 Business Days i Commereial "B" ( Level 2} [] NYASP Category St - ¥
{7] spayRusH | ] FULLTY (Level3+4) [] state Forms D -
[] 3 Day EMERGENCY _ {1 NJReduced [] EDD Format
[ 2Day EMERGENCY _ ] commercial "c* other COMMB
(] 1 bay EMERGENCY i Commescial "A” = Results Only
[X] otner Due 7/24/2017 . Commercial "B" = Resuts + QC Summary
Emergency & Rush T/A date avaiiable VIA Lablink NJ Reduced = Results + QG Summary + Partial Ravj dgta
Sample Custody must be documented below each time samples change ion, includling courier defivery.
Relinquished by Sampler: " DateTir | /B =0 |ReceivedBy: y Relinquished By: Date Time: ReceivedBy: +
<. = ~ - "t ra -z -~ . & 4 B
) TS| vegpr W SEST X TI/YT |y SEs -7k 20~ 7 i
S p - Z
Retifqusipg by Sa /%y v pateTimes 711 5 Rwewj:}? [/ /;/} ' elinquished By: Pate Time: Renived By:
W0 i ptiboid T MJT 8 N bt ARl 4 4
Refmquished by ¥ Date Time: Received By: _/j Custody Seal # Hnta; Preserved where applicable Ofice
s 5 (s O nothiet S e 11 7

TD6530: Chain of Custody
Page 1 of 3
SGSAccutest L afayette
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Date / Time:  7/20/2017 3:28:33 PM Sub Lab: Accutest Guif Coast Louisiana
CSR: LONGN Address: 500 Ambassador Caffery Prkway
Job #: TDB530 City: Scott
Client Project: Key State S State: LA Zip: 70583
Deliverable: COMMB Contact: Sample Regeiving
TAT: Due 7/24/201% Phone: 800-304-527
| 5GS Accutest | Glient Sampled Date I Twpe |
| Sample # Sample Description Analysis Location By Sampied | Sampl } Aliquot
TD6530-1A EWT NA 711312047 200,00 P
TD8530-2A BWW NA . 71372017 1:30:00 PM
Comments:
Sample Management Receipt: Date:
C e i e 2/ Z
- /5{// f}%@ i [ane S

TD6530: Chain of Custody
Page 2 of 3
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SGS Accutest Sample Receipt Summary

Job Number: TD6530 Client: SGS Project: KEY STATE S

Date / Time Received: 7/21/2017 10:15:00 AM Delivery Method: Accutest Courier Airbill #'s:

Cooler Temps (Initial/Adjusted): #1: (1.1/1.1);

Cooler Security Y or N Y or N Sample Integrity - Documentation Y or N
1. Custody Seals Present: 0 3. COC Present: U 1. Sample labels present on bottles: 0
2. Custody Seals Intact: O 4 Smpl Dates/Time OK U 2. Container labeling complete: O
Cooler Temperature Y or N 3. Sample container label / COC agree: J
1. Temp criteria achieved: 0 Sample Integrity - Condition Y or N
2. Thermometer ID: DV439; 1. Sample recvd within HT: J
3. Cooler media: Ice (direct contact) 2. All containers accounted for: O
4. No. Coolers: 1 3. Condition of sample: Intact
Quality Control Preservation _Y or N N/A Sample Integrity - Instructions Y or N N/A
1. Trip Blank present / cooler: U U 1. Analysis requested is clear: i
2. Trip Blank listed on COC: U U 2. Bottles received for unspecified tests O
3. Samples preserved properly: 0 3. Sufficient volume recvd for analysis: 0
4. VOCs headspace free: M 0 4. Compositing instructions clear: OJ O
5. Filtering instructions clear: O O
Comments

TD6530: Chain of Custody
Page 3 of 3
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SGS Accutest

Gulf Coast
Section 7

Metals Analysis

QC Data Summaries

(SGS Accutest L afayette)

Includes the following where applicable:

Method Blank Summaries

Matrix Spike and Duplicate Summaries

Blank Spike and Lab Control Sample Summaries
Serial Dilution Summaries

24 of 29
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunber: TD6530
Account: ALCC - SGS Accutest Culf Coast
Project: KEYENTXO Key State S

QC Batch | D: MP8603 Met hods: SWB46 6010C

Matrix Type: AQUEQUS Units: ug/l

Prep Date: 07/ 21/ 17
MB

Met al RL I DL MDL raw final

Al um num 100 14 46

Ant i nony 6.0 1.4 3.7

Arsenic 10 1.9 2.6

Bari um 10 .21 1.3

Beryl lium 4.0 .05 .3

Bor on 100 .95 10

Cadmi um 5.0 .13 .9

Cal ci um 100 5.1 58

Chr omi um 10 .29 .9

Cobal t 10 .15 .8

Copper 10 .43 4

Iron 100 2.8 33

Lead 10 .9 1.8

Li thi um 10 1.1 6.3

Magnesi um 100 18 37

Manganese 10 . 05 1.1

Mol ybdenum 10 .15 1.1

Ni ckel 10 .3 1

Pot assi um 500 25 50

Sel eni um 10 1.7 3.6

Si |l ver 10 .32 1.4

Sodi um 500 6.5 53 -8.9 <500

Strontium 10 .09 1

Thal i um 5.0 1.3 1.6

Tin 10 .76 .9

Ti tani um 10 .46 1.7

Vanadi um 10 .33 .9

Zinc 20 .63 4.3

Associ ated sanpl es MP8603: TD6530- 1A, TD6530- 2A

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linmts
(anr) Analyte not requested

Page 1
25 of 29
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MATRI X SPI KE AND DUPLI CATE RESULTS SUMVARY

Logi n Nunber: TD6530
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYENTXO Key State S

QC Batch | D: MP8603 Met hods: SWB46 6010C

Matrix Type: AQUEQUS Units: ug/l

Prep Date: 07/ 21/ 17
TD6473-5 Spi kel ot C

Met al Oiginal M | CPSPI KE1% Rec Limts

Al um num

Ant i nony anr

Arseni c anr

Bari um anr

Beryl lium anr

Bor on

Cadmi um anr

Cal ci um

Chr omi um anr

Cobal t anr

Copper

Iron

Lead anr

Li t hi um

Magnesi um

Manganese

Mol ybdenum

Ni ckel anr

Pot assi um

Sel eni um anr

Si | ver anr

Sodi um 902000 891000 10000 -110.0(a 75-125

Strontium

Thal i um

Tin

Titani um

Vanadi um anr

Zinc anr

Associ at ed sanpl es MP8603: TD6530- 1A, TD6530- 2A

Results < I DL are shown as zero for cal cul ation purposes

(*) Qutside of QC linits

(N) Matrix Spike Rec. outside of QClinits

(anr) Anal yte not requested

(a) Spike amount low relative to the sanple amount. Refer to |lab control or spike blank for recovery
information.

Page 1
26 of 29

TD6530



MATRI X SPI KE AND DUPLI CATE RESULTS SUMVARY

Logi n Nunber: TD6530
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYENTXO Key State S

QC Batch | D: MP8603 Met hods: SWB46 6010C

Matrix Type: AQUEQUS Units: ug/l

Prep Date: 07/ 21/ 17
TD6473-5 Spi kel ot MSD Q

Met al Origi nal MSD | CPSPI KE1% Rec RPD Limt

Al um num

Ant i nony anr

Arseni c anr

Bari um anr

Beryl lium anr

Bor on

Cadmi um anr

Cal ci um

Chr omi um anr

Cobal t anr

Copper

Iron

Lead anr

Li t hi um

Magnesi um

Manganese

Mol ybdenum

Ni ckel anr

Pot assi um

Sel eni um anr

Si | ver anr

Sodi um 902000 872000 10000 -300.0(a 2.2 20

Strontium

Thal i um

Tin

Titani um

Vanadi um anr

Zinc anr

Associ at ed sanpl es MP8603: TD6530- 1A, TD6530- 2A

Results < I DL are shown as zero for cal cul ation purposes

(*) Qutside of QC linits

(N) Matrix Spike Rec. outside of QClinits

(anr) Anal yte not requested

(a) Spike amount low relative to the sanple amount. Refer to |lab control or spike blank for recovery
information.

Page 2
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunber: TD6530
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYENTXO Key State S

QC Batch | D: MP8603 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l
Prep Date: 07/ 21/ 17
BSP Spi kel ot Q
Met al Resul t | CPSPI KE1% Rec Limts
Al um num
Ant i nony anr
Arsenic anr
Bari um anr
Beryl lium anr
Bor on
Cadmi um anr
Cal ci um
Chr omi um anr
Cobal t anr
Copper
Iron
Lead anr
Li t hi um
Magnesi um
Manganese
Mol ybdenum
Ni ckel anr
Pot assi um
Si | ver anr
Sodi um 9560 10000 95. 6 80-120
Strontium
Thal i um
Tin
Titani um
Vanadi um anr
Zi nc anr

Associ at ed sanpl es MP8603: TD6530- 1A, TD6530- 2A

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QClimts
(anr) Anal yte not requested

Page 1
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SERI AL DI LUTI ON RESULTS SUMVARY

Logi n Nunber: TD6530
Account: ALCC - SGS Accutest CGulf Coast
Project: KEYENTXO Key State S

QC Batch | D: MP8603 Met hods: SWB46 6010C

Matrix Type: AQUEQUS Units: ug/l

Prep Date: 07/ 21/ 17
TD6473-5 Q

Met al Oiginal SDL 1:5 9% F Limts

Al um num

Ant i nony anr

Arsenic anr

Bari um anr

Beryl lium anr

Bor on

Cadmi um anr

Cal ci um

Chr omi um anr

Cobal t anr

Copper

Iron

Lead anr

Li t hi um

Magnesi um

Manganese

Mol ybdenum

Ni ckel anr

Pot assi um

Sel eni um anr

Si | ver anr

Sodi um 902000 1130000 25.6*(a) 0-10

Strontium

Thal i um

Tin

Titani um

Vanadi um anr

Zi nc anr

Associ at ed sanpl es MP8603: TD6530- 1A, TD6530- 2A

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linits

(anr) Analyte not requested

(a) Serial dilution indicates possible matrix interference.

Page 1
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11/21/17
Gulf Coast
e-Hardcopy 2.0

Automated Report

Technical Report for

Key Energy
Statett 1 Brine Station

SGS Accutest Job Number: TD11627

Sampling Date: 10/24/17

Report to:

Key Energy

6 Desota Drvie Suite 4300
Midland, TX 79705
bdinwiddie@keyenergy.com; Clair. Gonzal es@tetratech.com

ATTN: Blake Dinwiddie

Total number of pagesin report: 33

Test results contained within this data package meet the requirements
of the National Environmental Laboratory Accreditation Program
and/or state specific certification programs as applicable.

Laboratory Director

Client Service contact: Electa Brown 713-271-4700

Certifications: TX (T104704220-17-27) AR (14-016-0) AZ (AZ0769) FL (E87628)
KS (E-10366) LA (85695/04004) NJ(TX010) OK (2017-002) VA (8999)

This report shall not be reproduced, except in its entirety, without the written approval of SGS Accutest.
Test results relate only to samples analyzed.

Gulf Coast « 10165 Harwin Drives Suite 150« Houston, TX 77036« tel: 713-271-4700 « fax: 713-271-4770 « http://www.accutest.com

SGSAccutest is the sole authority for authorizing edits or modifications to this document.
Unauthorized modification of thisreport is strictly prohibited.
Review standard terms at:  http://www.sgs.com/en/terms-and-conditions TD11627

10f33
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SGS Accutest

Key Energy
Statett 1 Brine Station

Sample Summary

Job No: TD11627

Sample Collected Matrix Client
Number Date Time By Received Code Type Sample ID
TD11627-1 10/24/17 00:00 11/01/17 AQ Water FRESH WATER

TD11627-2  10/24/17 00:00

110117 AQ Water

BRINE WATER WELL

3 of 33
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Summary of Hits

Job Number: TD11627

Account: Key Energy

Project: State# 1 Brine Station
Collected: 10/24/17

Pagelof 1

Lab SampleID Client Sample|D Result/

Analyte Qual RL MDL Units Method
TD11627-1 FRESH WATER

Sodium & 363000 500 ug/| SW846 6010C
Chloride 606 50 mg/| EPA 300.0

Density P 1.0 g/ml ASTM DEF

Solids, Total Dissolved © 1520 20 mg/| SM 2540C-2011
Specific Conductivity 2510 1.0 umhos/cm EPA 120.1

pH d 7.66 su SM 4500H+ B-2011
TD11627-2 BRINE WATER WELL

Sodium @ 55400000 250000 ug/| SW846 6010C
Chloride 177000 5000 mg/I EPA 300.0

Density P 1.2 g/ml ASTM DEF

Solids, Total Dissolved ¢ 260000 1000 mg/I SM 2540C-2011
Specific Conductivity 312000 1.0 umhos/cm EPA 120.1

pH & 6.79 su SM 4500H+ B-2011

(a) Anadlysis performed at SGS Accutest, Lafayette, LA.

(b) Analysis performed at SGS Accutest, Dayton, NJ.

(c) Sample received outside the holding time.
(d) Field analysis required. Received out of hold time and analyzed by request. temp. 21.2 ¢
(e) Field analysis required. Received out of hold time and analyzed by request. temp. 21.4 ¢

4 of 33
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SGS Accutest

Gulf Coast

Sample Results

Report of Analysis
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SGS Accutest

Report of Analysis Pagelof1 |-
Client SampleID: FRESH WATER
Lab SampleID:  TD11627-1 Date Sampled: 10/24/17
Matrix: AQ - Water Date Received: 11/01/17

Percent Solids: n/a
Project: Statet 1 Brine Station

Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Sodium @ 363000 500 ug/l 1 11/07/17 11/07/17 ALA Sws466010C1  Sws46 3010A 2

(2) Instrument QC Batch: L:MA9765
(2) Prep QC Batch: L:MP9713

(a) Analysis performed at SGS Accutest, Lafayette, LA.

RL = Reporting Limit

6 of 33
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SGS Accutest

Report of Analysis Pagelof1 "
Client SampleID: FRESH WATER
Lab SampleID:  TD11627-1 Date Sampled: 10/24/17
Matrix: AQ - Water Date Received: 11/01/17

Percent Solids: n/a

Project: Statet 1 Brine Station
General Chemistry
Analyte Result RL Units DF Analyzed By Method
Chloride 606 50 mg/| 100 11/06/17 13:24 smM EPA 300.0
Density @ 1.0 o/ml 1 11/17/17 11:00 ANJ ASTM DEF
Solids, Total Dissolved P 1520 20 mg/| 1 11/02/17 BG  SM 2540C-2011
Specific Conductivity 2510 1.0 umhos/cm 1 11/02/17 15:00 PA  EPA 120.1
pH ¢ 7.66 su 1 11/02/17 14:50 PA  SM 4500H+ B-2011

(a) Analysis performed at SGS Accutest, Dayton, NJ.

(b) Sample received outside the holding time.

(c) Field analysis required. Received out of hold time and analyzed by request. temp. 21.2 ¢

RL = Reporting Limit

7 of 33

TD11627



SGS Accutest

Report of Analysis Pagelof1
Client Sample ID: BRINE WATER WELL
Lab SampleID:  TD11627-2 Date Sampled: 10/24/17
Matrix: AQ - Water Date Received: 11/01/17

Percent Solids: n/a
Project: Statet 1 Brine Station

Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Sodium & 55400000 250000 ug/l 500 11/07/17 11/08/17 ALA Sws466010C1  Sws46 3010A 2

(2) Instrument QC Batch: L:MA9769
(2) Prep QC Batch: L:MP9713

(a) Analysis performed at SGS Accutest, Lafayette, LA.

RL = Reporting Limit

8 of 33
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SGS Accutest

Report of Analysis Pagelof1 .
Client Sample ID: BRINE WATER WELL
Lab SampleID:  TD11627-2 Date Sampled: 10/24/17
Matrix: AQ - Water Date Received: 11/01/17

Percent Solids: n/a
Project: Statet 1 Brine Station

General Chemistry

Analyte Result RL Units DF Analyzed By Method
Chloride 177000 5000 mg/| 10000 11/06/17 15:48 sM  EPA 300.0
Density @ 1.2 o/ml 1 11/17/17 11:00 ANJ ASTM DEF
Solids, Total Dissolved P 260000 1000 mg/| 1 11/03/17 BG  SM 2540C-2011
Specific Conductivity 312000 1.0 umhos/cm 1 11/02/17 15:00 PA  EPA 120.1

pH ¢ 6.79 su 1 11/02/17 14:50 PA  SM 4500H+ B-2011

(a) Analysis performed at SGS Accutest, Dayton, NJ.
(b) Sample received outside the holding time.
(c) Field analysis required. Received out of hold time and analyzed by request. temp. 21.4 ¢

RL = Reporting Limit

9 of 33
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SGS Accutest

Gulf Coast

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

» Chain of Custody

Section 4

10 of 33
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Analysis Request of Chain of Custody Record '/\Y)\\Uﬂ/’\ Page 1 of

4000 N. Big Spring Stroet, Sto
Tetra Tech. Inc. 01 T 5707
Tei (432) 6824550
Fax (432) 662-2948
Client Name: [Site Manager: 3
Key Energy Clair Gonzales ANALYSIS REQUEST
rareeT R (Circle or Specify Method No.)
State 8 Brine 1
Project Location; [Project §:
(county, state) 212C-HN-00522 .
2
5 =1
Key Energy gl |22 -%
Receiving Laboratory: Sampler Signature: N . 2 3 £
SGS Accutest Matt McDaniet g ale o M
gl |1} I5]8 g o2
MEISREE 318 45
58151 [gls S Elg
e g = & g
l SAMPLING MATRIx | PRESEAvATVE { s |s H g 212l 2] 181 NRE] & g
51 E lelel2], |21E1815] BIZIE) I3] 121515 |
: olg 21212 Bl =z
LAB # SAMPLE IDENTIFICATION RN BHEHEEHARHHE R 5|5 |2
o« S E IBIR|EI5IZ[2|2l8] 21818 |5]elelSlE] . |2
5 - Sl 2lg{N2|=|5 | [ siSI12|B| 81923 )
(LAHUS( o ¢ 55 1819w 8 :5:::3555-52%&::_55%5%8 g
oy 3 E_zle] |2iF]0 =15 lsl=iEiE|eIRRIRIRIRI8|2]21715|5(815|8]8] 52
‘ Fresh Water 10/24/2017, X )‘ 3 X XX X
7/ Brine Water Well 10/24/2017 X )‘ X XX X
B -
=
;
t
<
- 4
R ]
Relinquished by: J Date: Time: - Received by: - Date: Time: _ LAB USE REMARKS: y(w—’/(
Al [~ 2y 3y Loy b= Jusalyr 13 4% ONLY ~
- - o e - . . RUSH: SameDay 24hr 48nhr 72nr
Relinquished by: «.; Date: Time: Recsllfg b;z/ Date:  Time: Sampls Temporature [} y
iy Sigme ./ > ek P " i
Jﬂﬁ{/}/////”’ [//77/'/// /é [z 254 G A58 \\("] \M’g’) [CJrush charges Autnorized
Relinquished by: Date: Time: Received by: Date: Time:
[spectat Report Limits or TRAP Report
(Circle) HAND DELIVERED FEDEX 'UPS Tracking #:

ORIGINAL COPY

TD11627: Chain of Custody
Pagelof 5
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SGS Accutest Sample Receipt Summary Page 10f 3
Job Number: TD11627 Client: TETRA TECH Project:
Date / Time Received: Delivery Method: Airbill #'s: 674687973533
No. Coolers: 1 Therm ID: IR-4; Temp Adjustment Factor: 0;
Cooler Temps (Initial/Adjusted): #1: (2.6/2.6);
Cooler Security Y or N Y or N Sample Integrity - Documentation Y or N
1. Custody Seals Present: O 3. COC Present: O 1. Sample labels present on bottles: O
2. Custody Seals Intact: O 4 SmplDates/Time OK  [] 2. Container labeling complete: O
Cooler Temperature Y or N 3. Sample container label / COC agree: O
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Cooler temp verification: 1. Sample recvd within HT: 0
3. Cooler media: Ice (Bag) 2. All containers accounted for: O
Quality Control Preservation Y or N N/A WTB _STB 3. Condition of sample: Intact
1. Trip Blank present / cooler: oo 0o o o Sample Integrity - Instructions Y or N N/A
2. Trip Blank listed on COC: U U 1. Analysis requested is clear: O
3. Samples preserved properly: O 2. Bottles received for unspecified tests O
4. VOCs headspace free: O O 3. Sufficient volume recvd for analysis: O
4. Compositing instructions clear: O O
5. Filtering instructions clear: O O

Comments No collection time listed on chain or labels.

TD11627: Chain of Custody
Page3of 5
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- P 20f3
Problem Resolution age e

Accutest Job Number: TD11627
CSR: Response Date:

Response:

TD11627: Chain of Custody
Page4 of 5
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Page 3 of 3

Sample Receipt Log

Job #: TD11627 Date / Time Received: 11/1/2017 9:30:00 AM Initials: bg
Client: TETRATECH

Initial | Therm Corrected b
Cooler# | Sample ID: Vol Bot# | Location Pres pH Therm ID Temp CF Temp =
1 TD11627-1 1000ml 1 3J N/P Note #2 - Preservative check not applicable. IR-4 2.6 0 2.6
1 TD11627-1 500ml 2 3J N/P Note #2 - Preservative check not applicable. |IR-4 2.6 0 2.6 -b
1 TD11627-1 250ml 3 SuB HNO3 pH<2 IR-4 26 0 26
1 TD11627-2 1000ml 1 3J N/P Note #2 - Preservative check not applicable. IR-4 2.6 0 2.6
1 TD11627-2 500ml 2 3J N/P Note #2 - Preservative check not applicable. IR-4 2.6 0 2.6
1 TD11627-2 250ml 3 SuB HNO3 pH <2 IR-4 2.6 0 26

TD11627: Chain of Custody
Page5of 5
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SGS Accutest

Gulf Coast
Section 5

General Chemistry

QC Data Summaries

Includes the following where applicable:

¢ Method Blank and Blank Spike Summaries
» Duplicate Summaries
* Matrix Spike Summaries
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METHOD BLANK AND SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD11627
Account: KEYETXM - Key Energy
Project: State# 1 Brine Station

MB Spi ke BSP BSP QQ
Anal yte Batch ID RL Resul t Units Anmount Resul t %Recov Limts
Chl ori de GP44917/ GN85769 0. 50 0.0 ng/ | 10 9.55 95.5 90-110% 1
Fl uori de GP44917/ GN85769 0. 50 0.0 ng/ | 10 9.11 91.1 90-110% |-
Solids, Total Dissolved GN\85673 10 0.0 ng/ | 500 492 98. 4 88-110%
Solids, Total Dissolved G\85707 10 0.0 ny/ | 500 488 97.6 88-110%
Speci fic Conductivity G\85688 1.0 <1.0 unhos/ cm
Sul fate GP44917/ GN85769 0. 60 0.0 ng/ | 10 9.39 93.9 90- 110%
Associ ated Sanpl es:
Batch G\85673: TD11627-1
Bat ch G\85688: TD11627-1, TD11627-2
Bat ch G\N85707: TD11627-2
Bat ch GP44917: TD11627-1, TD11627-2
(*) CQutside of QC linmts
Page 1
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DUPLI CATE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD11627
Account: KEYETXM - Key Energy
Project: State# 1 Brine Station

Q Origi nal DUP Q
Anal yte Batch I D Sanpl e Units Resul t Resul t RPD Limts
Chl ori de GP44917/ GN85769  TD11560- 1 ng/ | 31.6 35.1 10.5 0-20%
Fl uori de GP44917/ GN85769  TD11560- 1 ng/ | 1.2 0.0 200. 0( a) 0- 20%
Solids, Total Dissolved GN\85673 LA38485- 7 ng/ | 334 327 2.1 0-5%
Solids, Total Dissolved G\B5707 LA38508- 1 ny/ | 424 426 0.5 0-5%
Speci fic Conductivity G\85688 LA38485- 7 unhos/cm 571 571 0.0 0-10%
Sul fate GP44917/ GN85769  TD11560- 1 ng/ | 26.4 27.2 3.0 0-20%
pH GN\85718 TD11627-1 su 7.66 7.66 0.0 0- 10%

Associ ated Sanpl es:

Bat ch G\85673: TD11627-1

Bat ch G\85688: TD11627-1, TD11627-2

Bat ch G\85707: TD11627-2

Batch G\85718: TD11627-1, TD11627-2

Batch GP44917: TD11627-1, TD11627-2

(*) Cutside of QC linmts

(a) RPD acceptable due to | ow duplicate and sanple concentrations.

Page 1
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MATRI X SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD11627
Account: KEYETXM - Key Energy
Project: State# 1 Brine Station

Q Origi nal Spi ke NS Q
Anal yte Batch I D Sanpl e Units Resul t Anmount Resul t %Rec Limts
Chl ori de GP44917/ GN85769  TD11560- 1 ng/ | 31.6 50 81.3 99. 4 80-120%
Fl uori de GP44917/ GN85769  TD11560- 1 ny/ | 1.2 50 46.1 89.8 80-120% (o
Sul fate GP44917/ GN85769  TD11560- 1 ng/ | 26.4 50 74.3 95.8 80- 120%
Associ ated Sanpl es: o1
Bat ch GP44917: TD11627-1, TD11627-2
(*) Qutside of QClinmts
(N) Matrix Spike Rec. outside of QC linits

Page 1
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SGS Accutest

Gulf Coast
Section 6

Misc. Forms

Custody Documents and Other Forms

(SGS Accutest L afayette)

Includes the following where applicable:

¢ Chain of Custody
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’\;’»%23 oy

CHAIN OF CUSTODY Pagefof2

= g = {FED-EX Tracking # {Botte Srder Sontol 3
_ €1 9 9 10165 Harwin Drive, Houston, TX 77036
TEL. 713-271-4700  FAX: 713-2714770 SGS Accutest Quote ¥ ;SGS Accdest Job TRI4527
www.sgs.com
Ciient / Reporting Information Project Information 1! Analysis { see TEST CODE shest) Mairix Codes
Company Name: Project Name:
SGS Accutest State# 1 Brine Station
Shrest Address Sireet
© ;. Y SW - Suiface Water
10185 Harwin Drive . Billing ion ( if different from Report to} 30 - Soit
Ty State Zip | Gy Siale ™ |Company Name
Houston TX 77038
Broiect Contat Eoral Broect # [Strest Address
clecta brown@sgs.com
Phone # Fax# | Ciient Purchase Order # Cily State %
T13-2714700
Sampler(s) Name(s) Phone| Project Manager [Aftention:
- Collechion Number of pieserved Botlies
. . . Sampled 1818181215 (318 <
Field 1D / Point of Collection MEOHDI Vial# Date Time by Matix sofhottes| Q1 121815 |E |2 z LAB USE ONLY @
1 FRESH WATER 10/24/17  [12:00:00 AMj AQ 1 X X f =
2 BRIME WATER WELL 10/24/117  {12:00:00 A AQ 1 X X /’
Tumaround Time { Business days) Data Deliverable Information Comments / Special Instructions
Approved By {SGS Accatest PM): / Bata: [7] commercial *A” {Level 1) {1 NYasP Category A LA
7] sta. 10 Business Days  ° [ commercial "B“{ Level 2) [] NYASP categary B
] 5Day RUSH [ FuLLT? (Levei3es) [J state Forms 7
{3 3 Day EMERGENCY [ NJRedugea ] oD Forma “/
{1 2 Day EMERGENCY B 1 commersiat L
1 Day EMERGENCY Commercial "A" = Results Only
other Due 1US/Z017 Commercial "B" = Results + QC Summary
NJ Reduced = Results + QC Summary + Partial Raw data
Sample Custody must be documented below each time samples change possession, including courier Qelivery.
Date Tir Received By: Retinquished By: Date Time:
1 lrey 156 2 4
R e— ogetine: BRIS |recoinfong 7 £ Refinquished By: Date Time:
3l b 4 P A s ZALa
Robmaquished byr M Oate Time: Received By: Custody Sea) Ehritict Proserved where applicable
5 5 [ O notinteet =l

TD11627: Chain of Custody
Page 1 of 2
SGSAccutest L afayette
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SGS Accutest Sample Receipt Summary

Job Number: TD11627 Client: SGS (TX) Project: BRINE STATION

Date / Time Received: 11/7/2017 7:42:00 AM Delivery Method: Accutest Courier Airbill #'s:
Cooler Temps (Initial/Adjusted): #1:(1.8/1.8); DV441

Cooler Security Y or N Y or N Sample Integrity - Documentation Y or N
1. Custody Seals Present: O 3. COC Present: g 1. Sample labels present on bottles: -
2. Custody Seals Intact: L 4 Smpl Dates/Time OK U 2. Container labeling complete: -
Cooler Temperature Y or N 3. Sample container label / COC agree: O
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Thermometer ID: DV441; 1. Sample recvd within HT: O
3. Cooler media: Ice (direct contact) 2. All containers accounted for: O
4. No. Coolers: 1 3. Condition of sample: Intact
Quality Control Preservation _Y or N N/A Sample Integrity - Instructions Y or N N/A
1. Trip Blank present / cooler: O O 1. Analysis requested is clear: O
2. Trip Blank listed on COC: U U 2. Bottles received for unspecified tests O
3. Samples preserved properly: ] 3. Sufficient volume recvd for analysis: U
4. VOCs headspace free: O O 4. Compositing instructions clear: (] O
5. Filtering instructions clear: O ]
Comments

TD11627: Chain of Custody
Page 2 of 2
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SGS Accutest

Gulf Coast
Section 7

Metals Analysis

QC Data Summaries

(SGS Accutest L afayette)

Includes the following where applicable:

Method Blank Summaries

Matrix Spike and Duplicate Summaries

Blank Spike and Lab Control Sample Summaries
Serial Dilution Summaries
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunber: TD11627
Account: ALCC - SGS Accutest Culf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch |ID: MP9713 Met hods: SWB46 6010C

Matrix Type: AQUEQUS Units: ug/l

Prep Date: 11/ 07/ 17
MB

Met al RL I DL MDL raw final

Al um num 100 14 46

Ant i nony 6.0 1.4 3.7

Arsenic 10 1.9 2.6

Bari um 10 .21 1.3

Beryl lium 4.0 .05 .3

Bor on 100 .95 10

Cadmi um 5.0 .13 .9

Cal ci um 100 5.1 58

Chr omi um 10 .29 .9

Cobal t 10 .15 .8

Copper 10 .43 4

Iron 100 2.8 33

Lead 10 .9 1.8

Li thi um 10 1.1 6.3

Magnesi um 100 18 37

Manganese 10 . 05 1.1

Mol ybdenum 10 .15 1.1

Ni ckel 10 .3 1

Pot assi um 500 25 50

Sel eni um 10 1.7 3.6

Si |l ver 10 .32 1.4

Sodi um 500 6.5 53 -41 <500

Strontium 10 .09 1

Thal i um 5.0 1.3 1.6

Tin 10 .76 .9

Ti tani um 10 .46 1.7

Vanadi um 10 .33 .9

Zinc 20 .63 4.3

Associ ated sanpl es MP9713: TD11627-1, TD11627-2

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linmts
(anr) Analyte not requested

Page 1
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MATRI X SPI KE AND DUPLI CATE RESULTS SUMVARY

Logi n Nunber: TD11627
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch |ID: MP9713 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 11/ 07/ 17

TD11683- 1 Spi kel ot Q@
Met al Oiginal M | CPSPI KE1% Rec Limts

Al um num

Ant i nony

Arsenic

Bari um

Beryl lium anr

Bor on

Cadmi um

Cal ci um

Chr omi um

Cobal t

Copper

Iron anr

Lead anr

Li t hi um

Magnesi um

Manganese anr

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um

Si | ver

Sodi um 697000 660000 10000 -370.0(a 75-125
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zinc

Associ ated sanpl es MP9713: TD11627-1, TD11627-2
Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linits

(N) Matrix Spike Rec. outside of QClinits
(anr) Anal yte not requested

(a) Spike amount low relative to the sanple amount. Refer to |lab control or spike blank for recovery
information.

Page 1
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MATRI X SPI KE AND DUPLI CATE RESULTS SUMVARY

Logi n Nunber: TD11627
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch |ID: MP9713 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 11/ 07/ 17

TD11683-1 Spi kel ot MsD Q
Met al Original MSD | CPSPI KE1% Rec RPD Limt

Al um num

Ant i nony

Arsenic

Bari um

Beryl lium anr

Bor on

Cadmi um

Cal ci um

Chr omi um

Cobal t

Copper

Iron anr

Lead anr

Li t hi um

Magnesi um

Manganese anr

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um

Si | ver

Sodi um 697000 653000 10000 -440.0(a 1.1 20
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zinc

Associ ated sanpl es MP9713: TD11627-1, TD11627-2
Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linits

(N) Matrix Spike Rec. outside of QClinits
(anr) Anal yte not requested

(a) Spike amount low relative to the sanple amount. Refer to |lab control or spike blank for recovery
information.

Page 2
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunber: TD11627
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch |ID: MP9713 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 11/ 07/ 17

BSP Spi kel ot Q
Met al Resul t | CPSPI KE1% Rec Limts

Al um num

Ant i nony

Arsenic

Bari um

Beryl lium anr

Bor on

Cadmi um

Cal ci um

Chr omi um

Cobal t

Copper

Iron anr

Lead anr

Li t hi um

Magnesi um

Manganese anr

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um

Si | ver

Sodi um 9700 10000 97.0 80- 120
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zi nc

Associ ated sanpl es MP9713: TD11627-1, TD11627-2
Results < I DL are shown as zero for cal cul ation purposes

(*) Qutside of QC linits
(anr) Analyte not requested

Page 1
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SERI AL DI LUTI ON RESULTS SUMVARY

Logi n Nunber: TD11627
Account: ALCC - SGS Accutest CGulf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch I D: MP9713
Matrix Type: AQUEQUS

Prep Date: 11/ 07/ 17

Met hods:
Units:

SW846 6010C
ug/ |

TD11683- 1 (0
Met al Oiginal SDL 1:5 9% F Limts

Al um num

Ant i nony

Arsenic

Bari um

Beryl lium anr

Bor on

Cadmi um

Cal ci um

Chr omi um

Cobal t

Copper

Iron anr

Lead anr

Li t hi um

Magnesi um

Manganese anr

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um

Si | ver

Sodi um 697000 860000  23.4*(a) 0-10
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zi nc

Associ ated sanpl es MP9713: TD11627-1, TD11627-2
Results < I DL are shown as zero for cal cul ation purposes

(*) Qutside of QC linits
(anr) Analyte not requested

(a) Serial dilution indicates possible matrix interference.

Page 1
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SGS Accutest

Gulf Coast
Section 8

Misc. Forms

Custody Documents and Other Forms

(SGS Accutest New Jersey)

Includes the following where applicable:

» Chain of Custody
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TD11627: Chain of Custody
Page 1 of 2
SGSAccutest New Jersey
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SGS Accutest Sample Receipt Summary

Job Number: TD11627 Client:

Project:

Date / Time Received: 11/16/2017 9:10:00 AM

Cooler Temps (Raw Measured) °C: Cooler 1: (1.8); Cooler 2: (2.1);
Cooler Temps (Corrected) °C: Cooler 1: (2.7); Cooler 2: (3.0);

Delivery Method:

Airbill #'s:

Cooler Securit Y or N Y or Sample Integrity - Documentation Y or N
1. Custody Seals Present: U 3.coc Prese-nt: 1. Sample labels present on bottles: -
2. Custody Seals Intact: LJ 4 Smpl Dates/Time OK 2. Container labeling complete: -
Cooler Temperature Y or N 3. Sample container label / COC agree: i
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Cooler tem;? verification: IR Gun 1. Sample recvd within HT: O
3. Cooler media: Ice (Bag) 2. All containers accounted for: ]
4. No. lers: 2
o. Coolers 3. Condition of sample: Intact
i i 3 .
Quality Control Preservation _Y or N N/A Sample Integrity - Instructions Y or N N/A
1. Trip Blank present / cooler: U U 1. Analysis requested is clear: i
2. Trip Blank listed on COC: U U 2. Bottles received for unspecified tests O
3. Samples preserved properly: OJ 3. Sufficient volume recvd for analysis: ]
4. VOCs headspace free: O O 4. Compositing instructions clear: 0 U
5. Filtering instructions clear: O ]
Comments
SM089-02

Rev. Date 12/1/16

TD11627: Chain of Custody

Page 2 of 2
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SGS Accutest

Gulf Coast
Section 9

General Chemistry

QC Data Summaries

(SGS Accutest New Jersey)

Includes the following where applicable:

» Method Blank and Blank Spike Summaries
» Duplicate Summaries
* Matrix Spike Summaries
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DUPLI CATE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD11627
Account: ALGC - SGS Accutest Culf Coast
Project: KEYETXM State# 1 Brine Station

Q Origi nal DUP Q
Anal yte Batch I D Sanpl e Units Resul t Resul t RPD Limts
Density GN72802 TD11627-1 g/ m 1.0 1.0 0.0 0-20%
Associ ated Sanpl es:
Bat ch G\N72802: TD11627-1, TD11627-2
(*) Qutside of QClimts
Page 1
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12/07/17
Gulf Coast
e-Hardcopy 2.0

Automated Report

Technical Report for

Key Energy
Statett 1 Brine Station

SGS Accutest Job Number: TD12929

Sampling Date: 11/29/17

Report to:

Key Energy

6 Desota Drvie Suite 4300
Midland, TX 79705
bdinwiddie@keyenergy.com; Clair. Gonzal es@tetratech.com;
madeline. mauk @tetratech.com
ATTN: Blake Dinwiddie

Total number of pagesin report: 32

Test results contained within this data package meet the requirements
of the National Environmental Laboratory Accreditation Program
and/or state specific certification programs as applicable.

Laboratory Director

Client Service contact: Electa Brown 713-271-4700

Certifications: TX (T104704220-17-27) AR (14-016-0) AZ (AZ0769) FL (E87628)
KS (E-10366) LA (85695/04004) NJ(TX010) OK (2017-002) VA (8999)

This report shall not be reproduced, except in its entirety, without the written approval of SGS Accutest.
Test results relate only to samples analyzed.

Gulf Coast « 10165 Harwin Drives Suite 150« Houston, TX 77036« tel: 713-271-4700 « fax: 713-271-4770 « http://www.accutest.com

SGSAccutest is the sole authority for authorizing edits or modifications to this document.
Unauthorized modification of thisreport is strictly prohibited.
Review standard terms at:  http://www.sgs.com/en/terms-and-conditions TD12929
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SGS Accutest

Key Energy
Statett 1 Brine Station

Sample Summary

Job No: TD12929

Sample Collected Matrix Client
Number Date Time By Received Code Type Sample ID
TD12929-1 11/29/17 10:20 11/30/17 AQ Water FRESH WATER

TD12929-2 11/29/17 09:55

11/30/17 AQ Water

BRINE WATER WELL

3 of 32
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Summary of Hits

Job Number: TD12929

Account: Key Energy

Project: State# 1 Brine Station
Collected: 11/29/17

Pagelof 1

Lab SampleID Client Sample|D Result/

Analyte Qual RL MDL Units Method
TD12929-1 FRESH WATER

Sodium & 1130000 5000 ug/| SW846 6010C
Chloride 700 25 mg/| EPA 300.0

Density P 1.0 g/ml ASTM DEF

Solids, Tota Dissolved 1550 10 mg/| SM 2540C-2011
Specific Conductivity 2710 1.0 umhos/cm EPA 120.1

pH ¢ 8.32 su SM 4500H+ B-2011
TD12929-2 BRINE WATER WELL

Sodium @ 128000000 250000 ug/| SW846 6010C
Chloride 146000 5000 mg/I EPA 300.0

Density P 1.2 g/ml ASTM DEF

Solids, Total Dissolved 262000 1000 mg/I SM 2540C-2011
Specific Conductivity 2650 1.0 umhos/cm EPA 120.1

pH d 6.99 su SM 4500H+ B-2011

(a) Anadlysis performed at SGS Accutest, Lafayette, LA.

(b) Analysis performed at SGS Accutest, Dayton, NJ.

(c) Field analysis required. Received out of hold time and analyzed by request.temp 21.3 ¢
(d) Field analysis required. Received out of hold time and analyzed by request.temp 21.7 ¢
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SGS Accutest

Gulf Coast

Sample Results

Report of Analysis
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SGS Accutest

Report of Analysis Page 1 of 1
Client SampleID: FRESH WATER
Lab SampleID:  TD12929-1 Date Sampled: 11/29/17
Matrix: AQ - Water Date Received: 11/30/17

Percent Solids: n/a

Project: Statet 1 Brine Station
Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Sodium @ 1130000 5000 ug/l 10 12/04/17 12/05/17 ALA SWs466010C1  SW846 3010A 2

(2) Instrument QC Batch: L:MA10056
(2) Prep QC Batch: L:MP10002

(a) Analysis performed at SGS Accutest, Lafayette, LA.

RL = Reporting Limit

6 of 32

TD12929



SGS Accutest

Report of Analysis Pagelof1 "
Client SampleID: FRESH WATER
Lab SampleID:  TD12929-1 Date Sampled: 11/29/17
Matrix: AQ - Water Date Received: 11/30/17

Percent Solids: n/a

Project: Statet 1 Brine Station
General Chemistry
Analyte Result RL Units DF Analyzed By Method
Chloride 700 25 mg/| 50 12/05/17 05:04 sv  EPA 300.0
Density @ 1.0 o/ml 1 12/07/17 ANJ ASTM DEF
Solids, Total Dissolved 1550 10 mg/| 1 12/01/17 MS  SM 2540C-2011
Specific Conductivity 2710 1.0 umhos/cm 1 12/01/17 17:00 PA  EPA 120.1
pH b 8.32 su 1 11/30/17 20:30 Oz  SM 4500H+ B-2011

(a) Analysis performed at SGS Accutest, Dayton, NJ.

(b) Field analysis required. Received out of hold time and analyzed by request.temp 21.3 ¢

RL = Reporting Limit
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SGS Accutest

Report of Analysis Pagelof1
Client Sample ID: BRINE WATER WELL
Lab SampleID:  TD12929-2 Date Sampled: 11/29/17
Matrix: AQ - Water Date Received: 11/30/17

Percent Solids: n/a
Project: Statet 1 Brine Station

Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Sodium @ 128000000 250000 ug/l 500 12/04/17 12/04/17 ALA SWs466010C1  SW846 3010A 2

(2) Instrument QC Batch: L:MA10053
(2) Prep QC Batch: L:MP10002

(a) Analysis performed at SGS Accutest, Lafayette, LA.

RL = Reporting Limit
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SGS Accutest

Report of Analysis Pagelof1 .
Client Sample ID: BRINE WATER WELL
Lab SampleID:  TD12929-2 Date Sampled: 11/29/17
Matrix: AQ - Water Date Received: 11/30/17

Percent Solids: n/a
Project: Statet 1 Brine Station

General Chemistry

Analyte Result RL Units DF Analyzed By Method
Chloride 146000 5000 mg/| 10000 12/05/17 05:19 sM  EPA 300.0
Density @ 1.2 o/ml 1 12/07/17 ANJ ASTM DEF
Solids, Total Dissolved 262000 1000 mg/| 1 12/01/17 MS  SM 2540C-2011
Specific Conductivity 2650 1.0 umhos/cm 1 12/01/17 17:00 PA  EPA 120.1

pH b 6.99 su 1 11/30/17 20:30 Oz  SM 4500H+ B-2011

(a) Analysis performed at SGS Accutest, Dayton, NJ.
(b) Field analysis required. Received out of hold time and analyzed by request.temp 21.7 ¢

RL = Reporting Limit

9 of 32

TD12929



SGS Accutest

Gulf Coast

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

» Chain of Custody

Section 4
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Analysis Request of Chain of Custody Record Page 1 of 1

4000 N, g Spring Swaut, st
Tetra Tech, Inc.
’ Tl (432) 682-0559
Fax (432) 502.3945
Site Manager:
Key Energy Madeline Maulk ANALYSIS REQUEST
o R (Circle or Specify Method No.)
State S Brine 1
[Froject Location: N [Projoct #:
{county, state) Lea County, New Mexico 212C-HN-00522
voes tor 3
Tetra Tech, Inc. (s} H
R 2| |of® 2
Receiving Laboratory: " i = * 8
ry: SGS Accutest Is.mpl..sxgn.mm.CIaarGonzaies A § £
a ®
Commenta: of IS |&]% 0 ]
&lxlol IE]2 g 8=
MEIHREIE 318 g
HHRHE 4 e
2 2 o gic
SAMPLING mATRIX | PREERATVE = 15(518] 1</2] 1E] |38)2 2 5158
x| £ ] 21,18 s 7l 18]
o 212 2lelzlel 25 1E08| 1BI2I5] 1B) |8lE1E .
LAB # SAMPLE {DENTIFICATION =18 [3[8|3[81%|3151E] |58 [ 28 (£
& B8 1305205812218 212150, 18)s 05 8] 02
LAB USE w w His S z i ORI =[]0 gg.w55§'cs‘gﬁ€ a
( oy £ £ <5 |98y R R B R EHEEHRE
3 = B0 Ilz|o S 1 R S S S S R el N E N R BT T R R R
i Fresh Water 111202017 ID 20 |x X X XX} x
)
Brine Water Well 11/20/2017) O X X X XX X
9 10955
4 -
i |
: i g {
]
e
el q’n &8 by: Dal(e‘fj Time: Fecerved by: Date: . Time: B LAB USE _|FEMARKS:
ol - = .
Il Dnzacdy U290 198 ey SBh = preasir 1 % onLy
; : : : ; T Tme: RUSH: SameDay 24nr d8hr 72nr
Reftauished by: L) \g) Date: . Time: 4r§c_aﬁed By Date: . Time amplo Tomperatwre | L ame Day v
] 7 ]\/'l’“/)/l/ 217 //’ /3/, 7 /2 7 <J [Jrush charges Autnorized
Relinquished by- T T Daé:  Time: Recaived by: Time: a
2 O [Cseeciat Aeport Limis or TRRP Report
(Circle) HAND DELIVERED FEDEX UPS Tracking #:

ORIGINAL COPY

TD12929: Chain of Custody
Pagelof 4
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SGS Accutest Sample Receipt Summary

Job Number: TD12929 Client: TETRA TECH

Date / Time Received: 11/30/2017 10:30:00 AM Delivery Method:

Airbill #'s: 674687974378

No. Coolers: 1 Therm ID: IR9;

Cooler Temps (Initial/Adjusted): #1: (2/2);

Cooler Security Y or N Y or N

1. Custody Seals Present: OJ 3. COC Present: O
2. Custody Seals Intact: [J 4. Smpl Dates/Time OK 0

Cooler Temperature Y or N
1. Temp criteria achieved: O
2. Cooler temp verification:

3. Cooler media: Ice (Bag)

Quality Control Preservation _Y
1. Trip Blank present / cooler: O
O

O U

KK

2. Trip Blank listed on COC:
3. Samples preserved properly: Wl

K
o0 o-d

4. VOCs headspace free: O

Comments

or N N/A WTB _STB

Sample Integrity - Documentation
1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition
1. Sample recvd within HT:

2. All containers accounted for:
3. Condition of sample:

Sample Integrity - Instructions
1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Page 1 of 2
Project: 212C HN 00522
Temp Adjustment Factor: 0;

Y or N

O

O

O

Y or N

O

O

Intact

Y or N N/A
OJ

O

OJ

O 0
O OJ

TD12929: Chain of Custody
Page 3 of 4
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Page 2 of 2

Sample Receipt Log

Job #: TD12929 Date / Time Received: 11/30/2017 10:30:00 AM 10: Initials: EC
Client: TETRATECH

Initial | Therm | Corrected B
Cooler# | Sample ID: Vol Bot# @ Location Pres pH Therm ID Temp CF Temp =
1 TD12929-1 1000ml 1 3Q N/P Note #2 - Preservative check not applicable. IR9 2 0 2
1 TD12929-1 500ml 2 3Q N/P Note #2 - Preservative check not applicable. IR9 2 0 2
1 TD12929-1 500ml 3 SUB HNO3 pH<2 IR9 2 0 2
1 TD12929-2 1000ml 1 3Q N/P Note #2 - Preservative check not applicable. IR9 2 0 2
1 TD12929-2 500ml 2 3Q N/P Note #2 - Preservative check not applicable. IR9 2 0 2
1 TD12929-2 500ml 3 SUB HNO3 pH <2 IR9 2 0 2

TD12929: Chain of Custody
Page 4 of 4
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SGS Accutest

Gulf Coast
Section 5

General Chemistry

QC Data Summaries

Includes the following where applicable:

¢ Method Blank and Blank Spike Summaries
» Duplicate Summaries
* Matrix Spike Summaries
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METHOD BLANK AND SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD12929
Account: KEYETXM - Key Energy
Project: State# 1 Brine Station

MB Spi ke BSP BSP QQ
Anal yte Batch ID RL Resul t Units Anmount Resul t %Recov Limts
Chl ori de GP45305/ G\N86354 0. 50 0.0 ng/ | 10 9.98 99.8 90-110% w1
Solids, Total Dissolved GN\86287 10 0.0 ng/ | 500 478 95. 6 88-110% |-
Speci fic Conductivity G\86295 1.0 <1.0 unhos/ cm
Sul fate GP45305/ GN86354 0. 60 0.0 ny/ | 10 10.3 103.0 90-110%
Associ ated Sanpl es:
Bat ch G\86287: TD12929-1, TD12929-2
Bat ch G\86295: TD12929-1, TD12929-2
Batch GP45305: TD12929-1, TD12929-2
(*) Qutside of QClinmits
Page 1
16 of 32
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DUPLI CATE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD12929
Account: KEYETXM - Key Energy
Project: State# 1 Brine Station

Q Origi nal DUP Q
Anal yte Batch I D Sanpl e Units Resul t Resul t RPD Limts
Chl ori de GP45305/ G\N86354  LA39233- 4 ng/ | 1.7 1.8 5.7 0-20%
Solids, Total Dissolved GN\86287 TD12929-1 ng/ | 1550 1550 0.0 0-5%
Speci fic Conductivity G\86295 LA39227-1 unhos/cm 168 168 0.0 0-10%
Sul fate GP45305/ G\N86354  LA39233- 4 ny/ | 9.2 9.4 2.2 0- 20%
pH GN\86280 TD12929- 2 su 6.99 6.99(a) 0.0 0-10%
Associ ated Sanpl es:
Bat ch G\86280: TD12929-1, TD12929-2
Batch G\86287: TD12929-1, TD12929-2
Bat ch G\86295: TD12929-1, TD12929-2
Bat ch GP45305: TD12929-1, TD12929-2
(*) Qutside of QClints
(a) tenp 21.7 ¢

Page 1
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MATRI X SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD12929
Account: KEYETXM - Key Energy
Project: State# 1 Brine Station

Q Origi nal Spi ke NS Q
Anal yte Batch I D Sanpl e Units Resul t Anmount Resul t %Rec Limts
Chl ori de GP45305/ G\N86354  LA39233- 4 ng/ | 1.7 10 11.2 95.0 80-120%
Sul fate GP45305/ G\N86354  LA39233- 4 ng/ | 9.2 10 19.6 104.0 80-120% (o

Associ ated Sanpl es:
Bat ch GP45305: TD12929-1, TD12929-2 o1
(*) Qutside of Climts

(N) Matrix Spike Rec. outside of QC linits

Page 1
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SGS Accutest

Gulf Coast
Section 6

Misc. Forms

Custody Documents and Other Forms

(SGS Accutest L afayette)

Includes the following where applicable:

¢ Chain of Custody
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CHAIN OF CUSTODY Page 1of 2
g FED-EX Tracking # Bottle Order Gontrot #
- # in Drive, Houston, TX 77036
-2 5 - -
TEL, [113-27144700 ) FAX; 713-271-4770 SGS Accutest Guots & SESREIEIE poane
ewwsgs.com
Client / Reperting Information Project information Requested Al EST CODE sheet) Matrix Codes
Company Name: roject Narme: H
SGS Accutest Stafe# 1 Brine Station D - Brinking Water
GV - Ground Water
Street Address Street W - Water
3 . H S - Surface Water
19165 Harwin Drive Billing Information ( i different from Report to) SO - Soi
Ty Sate Zo [ ciy Siate]] JCompany Name SL- Studge
Houston T 77036 SEE;Se:éiTeﬁé
Brojedt Gontact Eman o # Srast Address L1Q- Other Liguic
electa.brown@sgs.cd AR - Air
= - . SOL - Other Sotid
Bhone & Fan# | Client Purchase Order # Chy. B2 Zip We - wipe
743-271-47C0
Samplen(s) Name(s) Bhone] Project Manager Attantion:
Collection | Number of preserved Botties
T = W
68 H = & |4
et . . i sampled _{Ei181218(|81518 <
Sempie ¥ Field {D /Point of Collection MEOH/DI Vial # Date Time | { by Matix [#ofbottes| S| 21EIQ|S[BI¥|E z LAR USE ONLY
1 FRESH WAaTER 11729117 [10:20:00 AM AQ 1 X X §
", o =
;‘Q 2 BRIMNE WATER WELL 11729117 [ 9:55.00 AM AQ i X X ;
Tumarognd Time { Business days) Data Deliverable information Col nts / Special Instructons
Approved By (SGS Accurtest PM): / Date; [[] commercial "A" (Level 1} [T] wvase category & LA
] st 18 Business Days [[i] Commercial "B" ( Level 2) [3 wvase Category B
£} s Day RusH [} FULLTA (Levet 3+4) Stale Forms L
7] 3 Day EMERGENGY [} NJReduced £0G Format T
™% 2 Day EMERGENCY [] Commercial "c” Other COMMB '
7] + Day EMERGENCY : Compmercial "A" = Results Only
other Dite 1217/2017 i Commercial "8" = Results + QC Summary
Emergency & Rush T/A data available VIA Lablink H NJ Reduced = Results + QC Summary + Partial Raw data
Sample Custody must be docuimented below each time samples change possession, including courier delivesy.
Relinquished by Sampts: .. - 7 |Received By: o : Relinquished By: o Dte Time:
S P ' <
[P T e 1 2
R ;;.%uﬁ bysampie 24 /2 ”/f e Timecd 3 OL0 |Recsl // gk"’ﬁ\ =17 |Relinquished By: ot Time:
3 4l | LA an TEVIL) 3 7 bl O3 s
Refinquished by: Date Time: Reived By: Custody Spal % B ntact Praserved b
5 5 - 0SS0 O e =4

TD12929: Chain of Custody
Page 1 of 2
SGSAccutest L afayette
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SGS Accutest Sample Receipt Summary

Job Number: TD12929 Client: SGS ACCUTEST Project: STATE #1 BRINE STATION

Date / Time Received: 12/2/2017 8:10:00 AM Delivery Method: Accutest Courier Airbill #'s:

Cooler Temps (Initial/Adjusted): 0

Cooler Security Y or N Y or N Sample Integrity - Documentation Y or N
1. Custody Seals Present: U 3. COC Present: n 1. Sample labels present on bottles: -
2. Custody Seals Intact: L 4 Smpl Dates/Time OK U 2. Container labeling complete: -
Cooler Temperature Y or N 3. Sample container label / COC agree: O
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Thermometer ID: : 1. Sample recvd within HT: O
3. Cooler media: Ice (Bag) 2. All containers accounted for: O
4. No. Coolers: 1 3. Condition of sample: Intact
Quality Control Preservation _Y or N N/A Sample Integrity - Instructions Y or N N/A
1. Trip Blank present / cooler: O O 1. Analysis requested is clear: O
2. Trip Blank listed on COC: U U 2. Bottles received for unspecified tests O
3. Samples preserved properly: ] 3. Sufficient volume recvd for analysis: U
4. VOCs headspace free: O O 4. Compositing instructions clear: (] O
5. Filtering instructions clear: O ]
Comments

TD12929: Chain of Custody
Page 2 of 2
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SGS Accutest

Gulf Coast
Section 7

Metals Analysis

QC Data Summaries

(SGS Accutest L afayette)

Includes the following where applicable:

Method Blank Summaries

Matrix Spike and Duplicate Summaries

Blank Spike and Lab Control Sample Summaries
Serial Dilution Summaries
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunber: TD12929
Account: ALCC - SGS Accutest Culf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch | D: MP10002 Met hods: SWB46 6010C

Matrix Type: AQUEQUS Units: ug/l

Prep Date: 12/ 04/ 17
MB

Met al RL I DL MDL raw final

Al um num 100 10 46

Ant i nony 6.0 1.5 3.7

Arsenic 10 1.5 2.6

Bari um 10 .25 1.3

Beryl lium 4.0 .04 .3

Bor on 100 1.4 10

Cadmi um 5.0 .13 .9

Cal ci um 100 59 58

Chr omi um 10 .35 .9

Cobal t 10 .15 .8

Copper 10 .98 4

Iron 100 4.3 33

Lead 10 .79 1.8

Li thi um 10 2 6.3

Magnesi um 100 19 37

Manganese 10 3.6 1.1

Mol ybdenum 10 .19 1.1

Ni ckel 10 .67 1

Pot assi um 500 37 50

Sel eni um 10 1.7 3.6

Si |l ver 10 .42 1.4

Sodi um 500 89 53 -140 <500

Strontium 10 .08 1

Thal i um 5.0 1.4 1.6

Tin 10 .51 .9

Ti tani um 10 .34 1.7

Vanadi um 10 .28 .9

Zinc 20 9.9 4.3

Associ at ed sanpl es MP10002: TD12929-1, TD12929-2

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linmts
(anr) Analyte not requested

Page 1
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MATRI X SPI KE AND DUPLI CATE RESULTS SUMVARY

Logi n Nunber: TD12929
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch | D: MP10002 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 12/ 04/ 17

LA39343- 2 Spi kel ot Q@
Met al Oiginal M | CPSPI KE1% Rec Limts

Al umi num

Ant i nony

Arseni c anr
Bari um anr
Beryl lium

Bor on

Cadmi um anr

Cal ci um

Chr omi um anr

Cobal t

Copper anr

Iron

Lead anr

Li t hi um

Magnesi um

Manganese

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um anr

Si | ver anr

Sodi um 489000 485000 10000 -40.0(a) 75-125
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zinc

Associ ated sanpl es MP10002: TD12929-1, TD12929-2
Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linits

(N) Matrix Spike Rec. outside of QClinits

(anr) Anal yte not requested

(a) Spike amount low relative to the sanple amount. Refer to |lab control or spike blank for recovery
information.

Page 1
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MATRI X SPI KE AND DUPLI CATE RESULTS SUMVARY

Logi n Nunber: TD12929
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch | D: MP10002 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 12/ 04/ 17

LA39343-2 Spi kel ot MsD Q
Met al Original MSD | CPSPI KE1% Rec RPD Limt

Al umi num

Ant i nony

Arsenic anr
Bari um anr
Beryl lium

Bor on

Cadmi um anr

Cal ci um

Chr omi um anr

Cobal t

Copper anr

Iron

Lead anr

Li t hi um

Magnesi um

Manganese

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um anr

Si | ver anr

Sodi um 489000 467000 10000 -220.0(a 3.8 20
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zinc

Associ at ed sanpl es MP10002: TD12929-1, TD12929-2
Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC linits

(N) Matrix Spike Rec. outside of QClinits

(anr) Anal yte not requested

(a) Spike amount low relative to the sanple amount. Refer to |lab control or spike blank for recovery
information.

Page 2
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunber: TD12929
Account: ALCC - SGS Accutest Gulf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch | D: MP10002 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 12/ 04/ 17

BSP Spi kel ot Q
Met al Resul t | CPSPI KE1% Rec Limts

Al umi num

Ant i nony

Arseni c anr
Bari um anr
Beryl lium

Bor on

Cadmi um anr

Cal ci um

Chr omi um anr

Cobal t

Copper anr

Iron

Lead anr

Li t hi um

Magnesi um

Manganese

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um anr

Si | ver anr

Sodi um 8970 10000 89.7 80- 120
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zi nc

Associ at ed sanpl es MP10002: TD12929-1, TD12929-2
Results < I DL are shown as zero for cal cul ation purposes

(*) Qutside of QC linits
(anr) Analyte not requested

Page 1
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SERI AL DI LUTI ON RESULTS SUMVARY

Logi n Nunber: TD12929
Account: ALCC - SGS Accutest CGulf Coast
Project: KEYETXM State# 1 Brine Station

QC Batch | D: MP10002 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 12/ 04/ 17

LA39343- 2 (0
Met al Oiginal SDL 1:5 9% F Limts

Al umi num

Ant i nony

Arseni c anr
Bari um anr
Beryl lium

Bor on

Cadmi um anr

Cal ci um

Chr omi um anr

Cobal t

Copper anr

Iron

Lead anr

Li t hi um

Magnesi um

Manganese

Mol ybdenum

Ni ckel

Pot assi um

Sel eni um anr

Si | ver anr

Sodi um 489000 506000 3.6 0-10
Strontium

Thal i um

Tin

Titani um

Vanadi um

Zi nc

Associ at ed sanpl es MP10002: TD12929-1, TD12929-2
Results < I DL are shown as zero for cal cul ation purposes

(*) Qutside of QC linits
(anr) Analyte not requested

Page 1
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SGS Accutest

Gulf Coast
Section 8

Misc. Forms

Custody Documents and Other Forms

(SGS Accutest New Jersey)

Includes the following where applicable:

» Chain of Custody
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\1\)\”)

; CHAIN OF CUSTODY Page 1 of 2

. FEDEX T, 9. [Botte Order Control ¥
ACCUTEST 10165 Harwin Drive, Houston, TX 77036 jué ¥Z s42s 5769
! TEL. 713-271-4700  FAX: 713-271-4770 SGS Accutest Guote ¥ SGS Accutest Job
TD12929
www.sgs.com
Client / Reporting it Project Information Requested Analysis { see TEST CODE sheet) Matrix Codes
Company Name; Project Name: QT‘—“
ine Stati DW - Drinking Water
SGS Accutest State# 1 Brine Station GW - Ground Water
[Street Address {5treet WW - Water
P SW- Surlace Water
10165 Harwin Drive Billing ion { If different from Report to) SO - Soil
Chy State Zp | City Siae  [Company Name SL- Siudge
Houston ™ 77036 sEl::"ls.:amm
Project Contact Emall Project # Streel Addross L1Q - Other Liquid
electa.br ' AIR - Air
owng@sgs.com i SOL - Other Solid
Phone # Fax# | Client Purchase Order & Cly State Zp WP . Wipe
713-271-4700 FB-Field Blank
‘Sampler(s) Name(s) Phone] Project Manager [Attention E:iwﬁm“';f;m
TB-Trip Blank
Colection Number of preserved Eolties
S m
SG8 £ 14 2]
Pl Sampled REHEFIEIRE z
Senle 4 Field |D / Point of Collection MECHDI Viai # Oate Time by Mt feothortes| 2 |2 (£ |2 |2 |5]%]2 a LAB USE ONLY
1 FRESH WATER 11128117 {10:20:00 AM AQ 1 x X
2 BRINE WATER WELL 11129117 9:55:00 AM AQ 1 x X
/I I4h)
U
Tumaround Time { Business days) Data Deliverable Information _ ‘Comments / Special Instructions
Approved By (SGS Accutest PM): / Date: ] commercial (Level 1) ] Nvasp category A ;-
[[] std. 10 Business Days [[_] Commerciat “B" ( Level 2) {T] NYASP Category B .
[] 5 Day RUSH [ FULLTY (Level 3¢4) [T state Forms
[ 3 Day EMERGENCY e [] NJReduced [ EoD Format /
[ 2Day EMERGENCY e [T commerciatvct [X] other COMMB INITIAL ASBSSMENT_. 28
[] 1Day EMERGENCY Commercial "A" = Resufts Only
[X] other Due 12712017 Commercial "B" = Results + QC Summary LABEL VERIFIGATION,
Emergency & Rush T/A data available VIA Lablink N NJ Reduced = Results + QC Summary + Partial Raw data
/ 4 - A E) ple Custody must be documented below each time samples change possession, including courier delivery. [§ /.
— Samp p{%{ / 4 W n.m: Dato Time:  § Y3 ‘RMW
e ¢[17 o Navdan pill
Relinquished by Sampler: Date Tame: Received By: |Relinquished By: [Date Time: ?4 ?
3 3 4
Relinquished by: Dato Time: [Received By: Custody Seal # /" O mect Preserved whore applicable  © Once Cooler Temp. [
5 5 / O Netiast 5] o "/ / -~
/ P
_zZ D
7

TD12929: Chain of Custody
Page 1 of 2
SGSAccutest New Jersey
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SGS Accutest Sample Receipt Summary

Job Number: TD12929 Client: Project:

Date / Time Received: 12/5/2017 9:45:00 AM Delivery Method: Airbill #'s:

Cooler Temps (Raw Measured) °C: Cooler 1: (1.1);

Cooler Temps (Corrected) °C: Cooler 1: (2.0);

Cooler Securit Y or N _Y or N Sample Integrity - Documentation Y or N
1. Custody Seals Present: U 3.coc Prese-nt: g 1. Sample labels present on bottles: -
2. Custody Seals Intact: LJ 4 Smpl Dates/Time OK U 2. Container labeling complete: O
Cooler Temperature Y or N 3. Sample container label / COC agree: i
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Cooler tem;? verification: IR Gun 1. Sample recvd within HT: O
3. Cooler media: Ice (Bag) 2. All containers accounted for: ]
4. No. lers: 1
o. Coolers 3. Condition of sample: Intact
i i 3 .
Quality Control Preservation _Y or N N/A Sample Integrity - Instructions Y or N N/A
1. Trip Blank present / cooler: U U 1. Analysis requested is clear: i
2. Trip Blank listed on COC: U U 2. Bottles received for unspecified tests O
3. Samples preserved properly: OJ 3. Sufficient volume recvd for analysis: ]
4. VOCs headspace free: O O 4. Compositing instructions clear: 0 U
5. Filtering instructions clear: O ]
Comments
SM089-02

Rev. Date 12/1/16

TD12929: Chain of Custody
Page 2 of 2
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SGS Accutest

Gulf Coast
Section 9

General Chemistry

QC Data Summaries

(SGS Accutest New Jersey)

Includes the following where applicable:

» Method Blank and Blank Spike Summaries
» Duplicate Summaries
* Matrix Spike Summaries
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DUPLI CATE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: TD12929
Account: ALGC - SGS Accutest Culf Coast
Project: KEYETXM State# 1 Brine Station

Q Origi nal DUP Q
Anal yte Batch I D Sanpl e Units Resul t Resul t RPD Limts
Density GN73592 TD12929-1 g/ m 1.0 1.0 0.0 0-20%
Associ ated Sanpl es:
Bat ch G\N73592: TD12929-1, TD12929-2
(*) Qutside of QClimts
Page 1
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Appendix C- Area of Review

e AOR Well Status List
e AOR Aerial Map



2017 BW-28 AOR Review-- Well Status List

up-dated April 2018

AP1#

30-025-33547
30-025-06591
30-025-09913 (P&A)
30-025-09914
30-025-35271

ORORRRERR

30-025-42237 (Withdrawn)

30-025-06609
30-025-06611
30-025-06613
30-025-34649
30-025-34886

30-025-34887
30-025-41485
30-025-41583
30-025-41598

PRRRRPRRPERP

30-025-06586
30-025-06612
30-025-06614
30-025-36809

RPRR R

30-025-06585
30-025-06587
30-025-06590
30-025-41275
30-025-42236 (Withdrawn)

or kPR

30-025-06603

30-025-09918
30-025-39828
30-025-34657

P RRR R

30-025-06606
30-025-09915
30-025-09916
30-025-34888
30-025-37238

30-025-42232 (Withdrawn)

orRrPRER

-

30-025-06623
30-025-25198
30-025-39277

PR

30-025-06621
30-025-06624
30-025-36741
30-025-37834
30-025-42537 (Proposed)

or kPR

-

30-025-06617
30-025-06619
30-025-37916

PR

44 Total # of wells in adjacent quarter-sections

18 Total # of wells in 1/4 mile AOR

4 Total # of wells that are or have become within 800 ft of the outside radius of the brine well.

Notes

30-025-37223 Never Drilled **
30-025-41600 (in Production 2014)

30-025-39831(added 2010)

30-025-06607(added 2010)

Well Name

Key-State no.001
Apache NEDU 604
Shell NEDU 603
Apache NEDU 602
Apache NEDU 602625
Apache NEDU 628
Apache NEDU 544
Apache NEDU 648

Chevron St. 002
Chevron St. 004
Apache NEDU 605
Apache NEDU 622
Apache NEDU 524
Chevron State S no. 2
Apache NEDU 624
Brammer Engr. St No 12
Apache NEDU 661
Apache NEDU 558

Chevron St. 001
Chevron St. 005
Apache NEDU 601
Apache NEDU 526

Apache St. 002
Apache NEDU 606
Apache NEDU 608
Apache NEDU 650
Apache NEDU 647

Apache Argo 006
Apache Argo 011
Apache NEDU 703
Apache Argo 14
Apache NEDU 623

Apache Argo 010
Apache Argo 007
Apache NEDU 701
Apache NEDU 713
Apache NEDU 629
Apache NEDU 639

Apache WBDU 057
Chevron HLNCT 006
Apache WBDU 113

Apache WBDU 056
Chevron HLNCT 005
Chevron HLNCT 007
Chevron HLNCT 008
Apache WBDU 164

Apache St. DA 005
Apache WBDUO78
Apache St. DA 013

UL

mmmmmmmm

>>»>» - RAXAXAXAX O TTTMTMTM UOUOTDO 0000000000

IIIICT

Sectior

15
15
15
15
15
15

15
15
15

15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15
15

16
16
16

16
16
16

17
16

16
16

Ts

21s
21s
21s
21s
21s
21s
21s
21s

Footage

1340 FNL & 330 FWL
2310 FNL & 990 FWL
3390 FSL & 4520 FEL
1980 FNL & 660 FWL
2580 FNL & 1300 FWL
1410 FNL & 380 FWL
1355 FNL &1190 FWL
1640 FNL & 1300 FWL

660 FNL & 1980 FWL
660 FNL & 2080 FWL
760 FNL & 1980 FWL
1229 FNL & 2498 FWL
160 FNL & 1350 FWL
990 FNL & 1330 FWL
1250 FNL & 1368 FWL
990 FNL & 1330 FWL
1240 FNL & 1930 FWL
150 FNL & 2295 FWL

660 FNL & 660 FWL
660 FNL & 990 FWL
600 FNL & 990 FWL
130 FNL & 330 FWL

1980 FNL & 1980 FWL
3375 FSL & 3225 FEL
1980 FNL & 1880 FWL
2550 FNL & 1925 FWL
1710 FNL & 2360 FWL

1650 FSL & 2310 FWL
2080 FSL & 1650 FWL
1980 FSL & 1980 FWL
2190 FSL & 2130 FWL
2540 FSL & 2482 FWL

1880 FSL & 760 FWL
2310 FSL & 990 FWL
1980 FSL & 660 FWL
1330 FSL & 1142 FWL
2630 FSL & 330 FWL
1960 FSL & 740 FWL

660 FNL & 660 FEL
330 FNL & 600 FEL
1290 FNL & 330 FEL

1980 FNL & 660 FEL
2310 FNL & 330 FEL
1330 FNL & 1070 FEL
2310 FNL & 030 FEL
2610 FNL & 300 FEL

1980 FSL & 330 FEL
1980 FSL & 660 FEL
1650 FSL & 780 FEL

Within 1/4 mi AOR

* within 800 ft

NA

yes
Yes*
Yes*

no
Never Dri

yes

yes

no
no
no

no
no
no
no
no

no
no
no
no
yes
no

* Means the well is within the calculated Critical outside radius of the brine well and casing program will be checked annually.
The Critical Radius of Review is 10x the calucated brine well radius.
** API # 30-025-37223 not drilled too close to Brine Well

"+++checked casing 1000 sks for 714 ft3 ok between 7-5/8 and 5.5 covers salt section

illed

N
PR

-

R RPRR

4 18

Casing Program
Checked

na

na
na
na
na

no
yes+++

na
na
na
na
na

na
na
na
na
no
na

no
no
yes

na
na
na

Cased/Cemented
across salt section

Will check if critical radius approaches
yes
yes
na
na
yes
na

na
na
na
na
na
Will check if critical radius approaches
Will check if critical radius approaches
yes
na
na

yes
yes
yes

Will check if critical radius approaches

na
na
na
na
na

na
na
na
na
na

na
na
na
na
Will check if critical radius approaches
na

Will check if critical radius approaches
na
yes

Will check if critical radius approaches
Will check if critical radius approaches
na
Will check if critical radius approaches
Well P&A

na
na
na

Corrective Action
Required

Will check if critical radius approaches
no
no
na
na
no
na

na
na
na
na
na
Will check if critical radius approaches
Will check if critical radius approaches
no
na
na

no
no
no

Will check if critical radius approaches

na
na
na
na
na

na
na
na
na
na

na
na
na
na
Will check if critical radius approaches
na

Will check if critical radius approaches
na
no

Will check if critical radius approaches
Will check if critical radius approaches
na
Will check if critical radius approaches
Well P&A

na
na
na



1/4 mile radius

800 ft Critical Radius

Key Energy Brine Well-28

API# 30-025-33547

AOR Field Verification for 2017 Annual Report
1/4 Mile Radius and 800 ft Critical Radius
wells shown Circled in Red.

The wells located in the Critical AOR were
checked and verified by: Price LLC
L 232 Dated: April 2018

Field Notes: Last two or three well digits are the last number for the Well API#.



Appendix D-

e 2016-2017 MIT






Submit 1 Copy To Appropriate District
Offi

ce
District I~ (575) 393-6161
1625 N. French Dr., Hobbs, NM 88240
District [1 - (575) 748-1283
$11 S. First St., Artesia, NM 88210
District Il - (505) 334-6178

State of New Mexico
Energy, Minerals and Natural Resources

OIL CONSERVATION DIVISION
1220 South St. Francis Dr.

Form C-103
Revised July 18, 2013

WELL API NO.
30 ~02S -335% 7
5. Indicate Type of

A STATE FEE [
1000 Rio Brazos Rd., Aztec, NM 87410
Disrigt IV - (505) 4763460 Santa Fe, NM 87505 & State Oil & Gas Leasc No,
1220 S. St. Francis Dr., Sarta Fe, NM
87505 2 5 </ //
SUNDRY NOTICES AND REPORTS ON WELLS 7. Lease Name or Unit Agreement Name
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 5—4—6‘/{' ¢
PROPOSALS.) _
1. Type of Well: Oil Well [] Gas Well m 8. Well Number ¢y }
2. N f T 9. OGRID Number
! V4 5&/7/‘(1:.5, LAL

3 7 10. Pool name or Wildcat

- o) 7K 24205
4. Well Location

Unit Letter é Zﬁ 4/ I feet from the ﬂ ﬂ lincand 33O  feet from the 4&:2 J(‘ line
Township Ran, 3V,  NMPM

Section
11. Elevation (Show whether DR, RKB, RT, GR, etc,)
4L _Elevat o 3‘(5_8

=

12. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK[] PLUG AND ABANDON [] REMEDIAL WORK ‘0 ALTERING CASING [J
TEMPORARILY ABANDON [J CHANGE PLANS a COMMENCE DRILLINGOPNS.] PANDA O
PULL ORALTERCASING [J MULTIPLE COMPL O CASING/CEMENT JOB O
DOWNHOLE COMMINGLE [J
CLOSED-LOOP SYSTEM [ &' vern M7 E_/
OTHER: otHer: YLD (snckidion of Qaoroual

[
13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent datéd,

indifiding estimated date

of swarting any proposed work). SEE RULE 19.15.7.14 NMAC. For Multiple Completions: Attach wellbore diagram of

proposed completion or recompletion.

Spud Date:

Rig Releass Date:

I hereby certify that the information above is true and complete to the best of my knowledge and belief.

SIGNA’

Type or pfint
For State Use Onl P

APPROVED BY:
Conditions of Approval (if any)/

L"Ze Sero. égp DATE 2 3/
E-mail address: M@WPHONE(ZQ&M& -3507

EJ%_THLEM#M&C__DATE 2>/7/2e17







OCD Condition of Approval
Mr. Houston, et al.:
OCD hereby requires that Key Energy Services, LLC {Key) conduct within 30-days of receipt of this Form,
a Cavern MIT with pressure up to at least 200 psig for at least 4 hrs. recorded on a calibrated chart {
within past 90 days) recorder with not greater than a 500 Ib. spring. The start of the MIT shall be
witnessed by OCD Hobb Field Staff. The intent of this test is to verify that the cavern has healed or
whether there may be an external MIT problem with the well.

You may contact Mr. Mark A. Whitaker at the OCD Hobbs District Office at {575) 393-6161 Ext. #120 or
Cell at (575) 399-3202.

Please acknowledge receipt of this message and provide Key’s schedule for completing the above.
OCD appreciates Key’s cooperation in this matter.

Please contact Mark A. Whitaker if you have questions. Thank you.



-
e

Instrument, Inc.

@ 5400 N. Service Road
| | Big Spring, TX 70720
i (432) 287-7185

" CALIBRATION REPORT

Type Inétrgmente Zo%4 (PARAN. _ T/NGee Pk
Manufacturers ‘§2§§fyéye' x

Model Numberi __ /7 g Z’L;_ﬁ‘?

Serial Number: ﬁj/” @57 .
Atfaasurem‘ent Range: 6/659 ﬂf[ &zmﬂ,/ é(/ﬂéf/

'Equipment Used: ._W&ﬂ

Fessured Variable In Percent
0% 25% S0% - P5% -] 100%

Flow - (Indicated)

Flowv (éorrectéd)‘ »
Pressyre (Indicated) | & Zor | «avr | £00 4Nz

7 Y, ) k7
Fressure {Corrected) /o . /57 Tio | Lo 5

Temperature (Indicated)

Temperature (Corrected)

Inspected By . ' . ' . Datét ﬁ (?gcall Datve: 44 1%

REMARKS 1 % /&(L @



Submit 1 Copy To Appropriate District
Office

District I - (575) 393-6161 .
1625 N. French Dr,, Hobbs, NM 88240
District Il - (575) 748-1283

811 S, Firat St., Axtesia, NM 88210
District Il — (505) 334-6178

State of New Mexico
Energy, Minerals and Natural Resources

OIL CONSERVATION DIVISION
1220 South St. Francis Dr.

Form C-103

Revised July 18, 2013
WELL API NO. N
20-02I-335¢ 7

5. Indicate Type of

1000 Rio Brazos Rd., Aztec, NM 87410 STATE FEE []
District [V - (505) 476-3460 .~. .Santa Fe, NM 87505 & Statc Ol & G o,

1220 S. St. Prancis Dr., Santa Fe, NM 10 BT S Lease

87505 Zl q//

SUNDRY NOTICES AND REPORTS ON WELLS

7. Lease Name or Unit Agreement Name

(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A
DIFFERENT RESERVOIR. USE "APPLICATION FOR ywmw C-101) FOR SUCH
Other

State

8. Well Number ol /
9. OGRID Number

PROPOSALS.)
1. Type of Well: OilWell [] Gas Well

2 MNeme of Operstor /(!:v {Acg(/ (;N:cfs LLC

3. Address of Ope: /
‘a ‘ Delsz z l e & Lfc %300 &lﬂi&ﬂa{, Z}Y

4, Well Location PGre5

Unit Letter é 432 fect from the LV lineand S 3C) feet from the L line

Section Township 2/S Range 37/, NMPM Coun ea
- 11. Elevation (Show whether DR,_RKB, RT, GR, etc)
G L 345

12. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data

10. Pool name or Wildcat

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK{] PLUG AND ABANDON [} REMEDIAL WORK ‘1 ALTERING CASING []
TEMPORARILY ABANDON [] CHANGE PLANS (] COMMENCE DRILLINGOPNS.] PANDA - O
PULLORALTERCASING [0 MULTIPLE COMPL O CASING/CEMENT JOB O
DOWNHOLE COMMINGLE D )
CLOSED-LOOP svsTEM
OTHER: B | OTHER: 0O

Ces, 4 ML 7
13. Describe proposed or oom]ﬁted operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date
of starting any proposed work). SEE RULE 19.15.7.14 NMAC. For Multiple Completions: Attach wellbore diagram of
proposed completion or recompletion.

Spud Date: Rig Release Date:

I hereby certify that the information above is true and complete to the best of my knowledge and belief,

SIGNATURE Timie_adbclin. SenvsceSger vio DATE_[-3 - 1 7

memmntme;@(; Wiy lon Jaz 59~ E-mail address: #ec@%a(_@%,mom @524,3_ -360 9
For State Use Only
APPROVED BY: el /], Wa TITLE_Zovivenwsifa Z;,,..; ey DATEJ‘//O/Z("?L

Conditions of Approval (if an¥):

Sec k‘ﬁl’éf/{u«( M:{‘c;-q o /é/”’VW&/ .




OCD Condition of Approval
Mr. Houston, et al.:
OCD hereby requires that Key Energy Services, LLC (Key) conduct within 30-days of receipt of this Form,
a Cavern MIT with pressure up to at least 200 psig for at least 4 hrs. recorded on a calibrated chart (
within past 90 days) recorder with not greater than a 500 Ib. spring. The start of the MIT shall be
witnessed by OCD Hobb Field Staff. The intent of this test is to verify that the cavern has healed or

whether there may be an external MIT problem with the well.

You may contact Mr. Mark A. Whitaker at the OCD Hobbs District Office at (575) 393-6161 Ext. #120 or
Cell at (575) 399-3202.

Please acknowledge receipt of this message and provide Key’s schedule for completing the above.
OCD appreciates Key’s cooperation in this matter.

Please contact Mark A. Whitaker if you have questions. Thank you.
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American Valve & Meter, Inc.

1113 W. BROADWAY

P.0. BOX 166 HOBBS,
NM 88240

T0: Key Energy DATE:07/20/16

This is to certify that:
I, Tony Flores, Technician for American Valve & Meter Inc. has checked the

calibration of the following instrument.

8 ”_Pressure recorder Ser# 1G53214

at these points.

Pressure # * Pressure #

Test Found Left Test Found Left
-0 - -0 - - -

- 500 -S - 500 - - -

- 700 -A - 700 - - -

- 1000 -M - 1000 - - -

- 200 -E - 200 - - -

-0 - -0 - . -

Remarks:

Signature%.



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Tuesday, January 3, 2017 8:41 AM

To: Houston, Ken; 'Jackson, Jerry'; Boone, Teresa

Cc: Catanach, David, EMNRD; Griswold, Jim, EMNRD; Brown, Maxey G, EMNRD; Whitaker, Mark A,
EMNRD

Subject: BW-28 Key Energy Services, L.L.C. State Well #1 (API# 30-025-33547): Casing MIT Pass on
12/27/2016

Mr. Houston, et al.:

The New Mexico Oil Conservation Division (OCD) witnessed the recent above subject MIT, and the well passed the
test. Please submit the C-103 Form for the MIT, original MIT chart, and copy of chart calibration sheet to me in order to
update the administrative record within 7-days of receipt of this message.

OCD hereby allows Key Energy Services, LLC to resume brine production operations. OCD is also evaluating the
formation leak-off problem from the prior Formation MIT, and may require additional testing and/or information.

Please contact me if you have questions. Thank you.

Mr. Carl J. Chavez

New Mexico Oil Conservation Division

Energy Minerals and Natural Resources Department

1220 South St Francis Drive

Santa Fe, New Mexico 87505

Ph. (505) 476-3490

E-mail: CarlJ.Chavez@state.nm.us

“Why not prevent pollution, minimize waste to reduce operating costs, reuse or recycle, and move
forward with the rest of the Nation?” (To see how, go to: http://www.emnrd.state.nm.us/OCD and see
“Publications™)

From: Griswold, Jim, EMNRD

Sent: Thursday, December 15, 2016 3:50 PM

To: Catanach, David, EMNRD <David.Catanach@state.nm.us>; Brown, Maxey G, EMNRD
<MaxeyG.Brown@state.nm.us>; Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us>
Subject: FW: State S Brine

From: Houston, Ken [mailto:KHouston@keyenergy.com]

Sent: Thursday, December 15, 2016 3:48 PM

To: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>

Cc: Jackson, Jerry <jjackson05@keyenergy.com>; Coligan, Maren <mcoligan@keyenergy.com>; Aqueron, Rene
<raqueron@keyenergy.com>

Subject: State S Brine

December 15, 2016
Dear Mr. Griswold,



Key’s State S brine well has been shut in. No water is being injected and no brine produced from the cavern. Key will
resume contact with the area OCD office to provide notice prior to performing the casing MIT.

Best regards,

Ken Houston | Key Energy Services, LLC

Vice President QHSE and SWD Operations

1301 McKinney Street, Suite 1800, Houston, TX 77010

0: 713.757.5512 | ¢: 713.419.3908 | e: khouston@keyenergy.com

Doing it the right way. The KeyWay. Every time.

é Please consider the environment before printing this email




Chavez, Carl J, EMNRD

From: Griswold, Jim, EMNRD

Sent: Thursday, December 15, 2016 3:50 PM

To: Catanach, David, EMNRD; Brown, Maxey G, EMNRD; Chavez, Carl J, EMNRD
Subject: FW: State S Brine

From: Houston, Ken [mailto:KHouston@keyenergy.com]

Sent: Thursday, December 15, 2016 3:48 PM

To: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>

Cc: Jackson, Jerry <jjackson05@keyenergy.com>; Coligan, Maren <mcoligan@keyenergy.com>; Aqueron, Rene
<raqueron@keyenergy.com>

Subject: State S Brine

December 15, 2016

Dear Mr. Griswold,

Key’s State S brine well has been shut in. No water is being injected and no brine produced from the cavern. Key will
resume contact with the area OCD office to provide notice prior to performing the casing MIT.

Best regards,

Ken Houston | Key Energy Services, LLC

Vice President QHSE and SWD Operations

1301 McKinney Street, Suite 1800, Houston, TX 77010

0: 713.757.5512 | ¢: 713.419.3908 | e: khouston@keyenergy.com

Doing it the right way. The KeyWay. Every time.

é Please consider the environment before printing this email



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Friday, December 2, 2016 10:15 AM

To: ‘Jackson, Jerry'; Boone, Teresa

Cc: Whitaker, Mark A, EMNRD; Fortner, Kerry, EMNRD; Brown, Maxey G, EMNRD; Griswold, Jim, EMNRD
Subject: BW-28 Key Energy Services, L.L.C. State Well #1 (API# 30-025-33547): Cavern MIT Reschedule

Mr. Jackson, et al.:

Good morning. The New Mexico Oil Conservation Division (OCD) is following up on our phone call this
morning. There is one key change requiring a Casing MIT instead of a Cavern MIT from this morning’s
communication.

Key Energy Services, LLC (Key) experienced difficulty pressuring up to the 300 psi MIT pressure this
morning. On Thursday (12/1), pressure in the cavern would not exceed ~ 280 psi. OCD believed that the salt
cavern was fractured, and requires time to heal. However, the cavern bled off overnight to 240 psi, which is a
very significant reduction in pressure. Historical Cavern MITs have been successfully run as high as 350 psi.
Consequently, OCD is concerned this may be more than a cavern fracture scenario, and more likely a casing
issue.

Therefore, OCD requires Key to reschedule a Casing MIT (300 psi for 30 min. +/- 10% pass/fail) within the
next 90 days. A packer should be set within 50 ft. or less from the casing shoe depth.

Also, on a side note, OCD has noticed pressuring up on the mature cavern with fluid has taken a longer period
of time, and Key may want to consider nitrogen gas for future Cavern MITs where the pressure up time would
be minimal. Let’s see if we can get past this EPA 5-Yr. MIT with the Casing MIT.

Please contact Mark A. Whitaker with the OCD Hobbs District Office to reschedule the Casing MIT. Thank
you.

Mr. Carl J. Chavez

New Mexico Oil Conservation Division

Energy Minerals and Natural Resources Department

1220 South St Francis Drive

Santa Fe, New Mexico 87505

Ph. (505) 476-3490

E-mail: Carl].Chavez(@state.nm.us

“Why not prevent pollution, minimize waste to reduce operating costs, reuse or recycle, and move
forward with the rest of the Nation?” (To see how, go to: http://www.emnrd.state.nm.us/OCD and see
“Publications”)




Griswold, Jim, EMNRD

From: Griswold, Jim, EMNRD

Sent: Tuesday, July 30, 2013 1:58 PM

To: 'wayne price'

Cc: Mike Slaughter; Brian Kenne; Gonzales, Elidio L, EMNRD; Whitaker, Mark A, EMNRD;
Brown, Maxey G, EMNRD

Subject: RE: Key Energy Eunice BW-28 5 year MIT

Please proceed with whatever arrangements must be made to facilitate the future testing. Be aware that the test as
proposed will subject both the brine cavern and entry casing to pressure. If the combination is not able to sustain the
static test pressure for the duration, then further testing will be needed to determine where any observable loss might
be occurring. This may dictate removal of all tubing from the well, installation of a packer to isolate the well casing, and
independent pressure testing. Thank you.

Jim Griswold

Senior Hydrologist

EMNRD/Oil Conservation Division
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
505.476.3465

email: jim.griswold@state.nm.us

From: wayne price [mailto:wayneprice77 @earthlink.net]
Sent: Tuesday, July 30, 2013 9:10 AM

To: Griswold, Jim, EMNRD

Cc: Mike Slaughter; Brian Kenne

Subject: Key Energy Eunice BW-28 5 year MIT

Dear Jim,

Pursuant to our meeting in Santa Fe the other day, we would like to officially request that our next 5 year MIT, (schedule
2014) Key would be able to use the normal open to formation pressure test using either nitrogen or water, pressure up
to approximately 300 psig, use a conventional chart recorder calibrated for 0-500 psig, use a maximum of 12 hour clock,

hold pressure for 4 hours.

Please advise so we can make proper arrangements.

Wayne Price



Appendix E- Subsidence Reports





















Appendix "F"

2017 Annual Report
BW-28 Key Energy Closure Cost

Key Energy Rig

Halliburton Cement Job

Post Subsidance Monitoring 5 years
Tank Removal, Pad Clean-Up

Consulting fees

Total Estimate

$0
$15,000.00
$10,000.00
$50,000.00

$15,000.00

$90,000

In-house



Appendix G
e BW-28 Discharge Permit



State of New Mexico
Energy, Minerals and Natural Resources Department

Susana Martinez

Governor
David Martin Jami Bailey
Cabinet Secretary Division Director

Qil Conservation Division
Brett F. Woods, Ph.D.
Deputy Cabinet Secretary

November 8, 2013

Dan Gibson

Key Energy Services, LLC.
6 Desta Drive, Suite 4300
Midland, Texas 79705

RE: Renewal of Discharge Permit BW-28 for the State Brine Well #1 in Unit E of Section 15, Township 21
South, Range 37 East NMPM; Lea County, New Mexico

Dear Mr, Gibson,

Pursuant to all applicable parts of the Water Quality Control Commission regulations 20.6.2 NMAC and more
specifically 20.6.2.3104 thru.3999 discharge permit, and 20.6.2.5000 thru .5299 Underground Injection Control, the
Oil Conservation Division hereby renews the discharge permit and authorizes operation and injection for the Key
Energy Services, LLC (owner/operator) brine well associated with BW-28 (API# 30-025-33547) at the location
described above and under the conditions specified in the attached Discharge Permit Approval Conditions.

Be advised that approval of this permit does not relieve the owner/operator of responsibility should operations result
in pollution of surface water, groundwater, or the environment. Nor does this permit relieve the owner/operator of
any responsibility or consequences associated with subsidence or cavern failure. This permit does not relieve the
owner/operator of its responsibility to comply with any other applicable governmental rules or regulations.

If you have any questions, please contact Jim Griswold of my staff at (505) 476-3465 or by email at
Jim.griswold@state.nm.us. On behalf of the Oil Conservation Division, T wish to thank you and your staff for your
cooperation and patience during this renewal application review.

Respectfully,

vaLn aravy

Director

IB/IGlig
Attachment ~ Discharge Permit Approval Conditions

c¢: Michael Mariano, State Land Office
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KEY ENERGY SERVICES, LLC. BW-28
STATE BRINE WELL #1 NOVEMBER 8, 2013

DISCHARGE PERMIT BW-28

1. GENERAL PROVISIONS:

1.A. PERMITTEE AND PERMITTED FACILITY: The Director of the Oil Conservation
Division (OCD) of the Energy, Minerals and Natural Resources Department renews Discharge
Permit BW-28 (Discharge Permit) to Key Energy Services, LLC. (Permittee) to operate its
Underground Injection Control (UIC) Class I11 wells for the in situ extraction of salt (State Brine
Well #1 — API No. 30-025-33547) located 1340 FNL and 330 FWL (SW/4 NW/4, Unit Letter E)
in Section 15, Township 21 South, Range 37 East, NMPM, Lea County, New Mexico at its Brine
Production Facility (Facility). The Facility is located approximately two miles north of Eunice,
New Mexico along the east side of NM 207/CR 18.

The Permittee is permitted to inject water into the subsurface salt layers and produce brine for
use in the oil and gas industry. Ground water that may be affected by a spill, leak, or accidental
discharge occurs at a depth of approximately 60 feet below ground surface and has a total
dissolved solids concentration of approximately 1,200 mg/L.

1.B. SCOPE OF PERMIT: OCD has been granted the authority by statute and by delegation
from the Water Quality Control Commission (WQCC) to administer the Water Quality Act
(Chapter 74, Article 6 NMSA 1978) as it applies to Class 111 wells associated with the oil and gas
industry (See Section 74-6-4, 74-6-5 NMSA 1978).

The Water Quality Act and the rules promulgated pursuant to the Act protect ground water and
surface water of the State of New Mexico by providing that, unless otherwise allowed by 20.6.2
NMAC, no person shall cause or allow effluent or leachate to discharge so that it may move
directly or indirectly into ground water unless such discharge is pursuant to an approved
discharge plan (See 20.6.2.3104 NMAC, 20.6.2.3106 NMAC, and 20.6.2.5000 through
20.6.2.5299 NMAC).

This Discharge Permit for a Class 11 well is issued pursuant to the Water Quality Act and
WQCC rules, 20.6.2 NMAC. This Discharge Permit does not authorize any treatment of, or on-
site disposal of, any materials, product, by-product, or oil-field waste.

Pursuant to 20.6.2.5004A NMAC, the following underground injection activities are prohibited:

1. The injection of fluids into a motor vehicle waste disposal well is prohibited.
2. The injection of fluids into a large capacity cesspool is prohibited.
3. The injection of any hazardous or radioactive waste into a well is prohibited

except as provided by 20.6.2.5004A(3) NMAC.

4, Class IV wells are prohibited, except for wells re-injecting treated ground water
into the same formation from which it was drawn as part of a removal or remedial action.
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5. Barrier wells, drainage wells, recharge wells, return flow wells, and motor vehicle
waste disposal wells are prohibited.

This Discharge Permit does not convey any property rights of any sort nor any exclusive
privilege, and does not authorize any injury to persons or property, any invasion of other private
rights, or any infringement of state, federal, or local laws, rules or regulations.

The Permittee shall operate in accordance with the terms and conditions specified in this
Discharge Permit to comply with the Water Quality Act and the rules issued pursuant to that Act,
so that neither a hazard to public health nor undue risk to property will result (see 20.6.2.3109C
NMAC); so that no discharge will cause or may cause any stream standard to be violated (see
20.6.2.3109H(2) NMAC); so that no discharge of any water contaminant will result in a hazard
to public health, (see 20.6.2.3109H(3) NMAC); so that the numerical standards specified of
20.6.2.3103 NMAC are not exceeded; and, so that the technical criteria and performance
standards (see 20.6.2.5000 through 20.6.2.5299 NMAC) for Class I11 wells are met. Pursuant to
20.6.2.5003B NMAC, the Permittee shall comply with 20.6.2.1 through 20.6.2.5299 NMAC.

The Permittee shall not allow or cause water pollution, discharge, or release of any water
contaminant that exceeds the Water Quality Control Commission (WQCC) standards specified at
20.6.2.3101 NMAC and 20.6.2.3103 NMAC or 20.6.4 NMAC (Water Quality Standards for
Interstate and Intrastate Streams). Pursuant to 20.6.2.5101A NMAC, the Permittee shall not
inject non-hazardous fluids into ground water having 10,000 mg/l or less total dissolved solids
(TDS).

The issuance of this permit does not relieve the Permittee from the responsibility of complying
with the provisions of the Water Quality Act, any applicable regulations or water quality
standards of the WQCC, or any applicable federal laws, regulations or standards (See Section 74-
6-5 NMSA 1978).

1.C. DISCHARGE PERMIT RENEWAL: This Discharge Permit is a permit renewal that
replaces the permit being renewed. Replacement of a prior permit does not relieve the Permittee
of its responsibility to comply with the terms of that prior permit while that permit was in effect.

1.D. DEFINITIONS: Terms not specifically defined in this Discharge Permit shall have the
same meanings as those in the Water Quality Act or the rules adopted pursuant to the Act, as the
context requires.

1.E. FILING FEES AND PERMIT FEES: Pursuant to 20.6.2.3114 NMAC, every facility
that submits a Discharge Permit application for initial approval or renewal shall pay the permit
fees specified in Table 1 and the filing fee specified in Table 2 of 20.6.2.3114 NMAC. OCD has
already received the required $100.00 filing fee. The Permittee is now required to submit the
$1,700.00 permit fee for a Class Il well. Please remit payment made payable to the Water
Quality Management Fund in care of OCD at 1220 South St. Francis Drive in Santa Fe, New
Mexico 87505.
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1.F. EFFECTIVE DATE, EXPIRATION, RENEWAL CONDITIONS, AND
PENALTIES FOR OPERATING WITHOUT A DISCHARGE PERMIT: This Discharge
Permit becomes effective 30 days from the date that the Permittee receives this discharge permit
or until the permit is terminated or expires. This Discharge Permit will expire on November 8,
2018. The Permittee shall submit an application for renewal no later than 120 days before that
expiration date, pursuant to 20.6.2.5101F NMAC. If a Permittee submits a renewal application
at least 120 days before the Discharge Permit expires and is in compliance with the approved
Discharge Permit, then the existing Discharge Permit will not expire until OCD has approved or
disapproved the renewal application. A discharge permit continued under this provision remains
fully effective and enforceable. Operating with an expired Discharge Permit may subject the
Permittee to civil and/or criminal penalties (See Section 74-6-10.1 NMSA 1978 and Section 74-
6-10.2 NMSA 1978).

1.G. MODIFICATIONS AND TERMINATIONS: The Permittee shall notify the OCD
Director and OCD’s Environmental Bureau of any Facility expansion or process modification
(See 20.6.2.3107C NMAC). The OCD Director may require the Permittee to submit a Discharge
Permit modification application pursuant to 20.6.2.3109E NMAC and may modify or terminate a
Discharge Permit pursuant to Sections 74-6-5(M) through (N) NMSA 1978.

1. If data submitted pursuant to any monitoring requirements specified in this
Discharge Permit or other information available to the OCD Director indicate that 20.6.2 NMAC
is being or may be violated, then the OCD Director may require modification or, if it is
determined by the OCD Director that the modification may not be adequate, may terminate this
Discharge Permit for a Class 111 well that was approved pursuant to the requirements of
20.6.2.5000 through 20.6.2.5299 NMAC for the following causes:

a. Noncompliance by Permittee with any condition of this Discharge Permit;
or,

b. The Permittee’s failure in the discharge permit application or during the
discharge permit review process to disclose fully all relevant facts, or Permittee’s
misrepresentation of any relevant facts at any time; or,

C. A determination that the permitted activity may cause a hazard to public
health or undue risk to property and can only be regulated to acceptable levels by discharge
permit modification or termination (See Section 75-6-6 NMSA 1978; 20.6.2.51011 NMAC; and,
20.6.2.3109E NMAC).

2. This Discharge Permit may also be modified or terminated for any of the
following causes:

a. Violation of any provisions of the Water Quality Act or any applicable
regulations, standard of performance or water quality standards;

b. Violation of any applicable state or federal effluent regulations or
limitations; or
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c. Change in any condition that requires either a temporary or permanent
reduction or elimination of the permitted discharge (See Section 75-6-5M NMSA 1978).

1.H. TRANSFER OF CLASS 111l WELL DISCHARGE PERMIT:

1. The transfer provisions of 20.6.2.3111 NMAC do not apply to a discharge permit
for a Class 111 well.

2. Pursuant to 20.6.2.5101H NMAC, the Permittee may request to transfer its Class
111 well discharge permit if:

a. The OCD Director receives written notice 30 days prior to the transfer
date; and,

b. The OCD Director does not object prior to the proposed transfer date.
OCD may require modifications to the discharge permit as a condition of transfer, and may
require demonstration of adequate financial responsibility.

3. The written notice required in accordance with Permit Condition 1.H.2.a shall:

a. Have been signed by the Permittee and the succeeding Permittee, and shall
include an acknowledgement that the succeeding Permittee shall be responsible for compliance
with the Class 111 well discharge permit upon taking possession of the facility; and

b. Set a specific date for transfer of the discharge permit responsibility,
coverage and liability; and

C. Include information relating to the succeeding Permittee’s financial
responsibility required by 20.6.2.5210B(17) NMAC.

1.I.  COMPLIANCE AND ENFORCEMENT: If the Permittee violates or is violating a
condition of this Discharge Permit, OCD may issue a compliance order that requires compliance
immediately or within a specified time period, or assess a civil penalty, or both (See Section 74-
6-10 NMSA 1978). The compliance order may also include a suspension or termination of this
Discharge Permit. OCD may also commence a civil action in district court for appropriate relief,
including injunctive relief (See Section 74-6-10(A)(2) NMSA 1978). The Permittee may be
subject to criminal penalties for discharging a water contaminant without a discharge permit or in
violation of a condition of a discharge permit; making any false material statement,
representation, certification or omission of material fact in a renewal application, record, report,
plan or other document filed, submitted or required to be maintained under the Water Quality
Act; falsifying, tampering with or rendering inaccurate any monitoring device, method or record
required to be maintained under the Water Quality Act; or failing to monitor, sample or report as
required by a Discharge Permit issued pursuant to a state or federal law or regulation (See
Section 74-6-10.2 NMSA 1978).
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2. GENERAL FACILITY OPERATIONS:

2A. QUARTERLY MONITORING REQUIREMENTS FOR CLASS 11 WELLS: The
Permittee may use either or both fresh water or water from otherwise non-potable sources.
Pursuant to 20.6.2.5207C, the Permittee shall provide analysis of the injected fluids at least
quarterly to yield data representative of their characteristics. The Permittee shall analyze the
injected fluids for the following characteristics:

pH;

density;

concentration of total dissolved solids; and,

chloride concentration.

The Permittee shall also provide analysis of the produced brine on a quarterly basis. The
Permittee shall analyze the produced brine for the following characteristics:
e pH;
density;
concentration of total dissolved solids;
chloride concentration; and,
sodium concentration.

2.B. SOLUTION CAVERN MONITORING PROGRAM:

1. Surface Subsidence Monitoring Plan: The Permittee shall submit a Surface
Subsidence Monitoring Plan to OCD within 180 days of the effective data of this permit. The
Surface Subsidence Monitoring Plan shall specify that the Permittee will install at least three
survey monuments and shall include a proposal to monitor the elevation of the monuments at
least semiannually.

The Permittee shall survey each benchmark at least semiannually to monitor for possible surface
subsidence and shall tie each survey to the nearest USGS benchmark. The Permittee shall
employ a licensed professional surveyor to conduct the subsidence monitoring program. The
Permittee shall submit the results of all subsidence surveys to OCD within 15 days of the survey.
If the monitored surface subsidence at any measuring point reaches 0.10 feet compared to its
baseline elevation, then the Permittee shall suspend operation of the Class Il well . If the
Permittee cannot demonstrate the integrity of the cavern and well to the satisfaction of OCD,
then it shall cease all brine production and submit a corrective action plan to mitigate the
subsidence.

2. Solution Cavern Characterization Program: The Permittee shall submit a
Solution Cavern Characterization Plan to characterize the size and shape of the solution cavern
using geophysical methods within 180 days of the effective date of this permit. The Permittee
shall characterize the size and shape of the solution cavern using a geophysical methods
approved by OCD at least once before November 8, 2018. The Permittee shall demonstrate that
at least 90% of the calculated volume of salt removed based upon injection and production
volumes has been accounted for by the approved geophysical method(s) for such testing to be
considered truly representative.
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a. The Permittee shall provide an estimate of the size and shape of the
solution cavern at least annually, based on fluid injection and brine production data.

b. The Permit shall compare the ratio of the volume of injected fluids to the
volume of produced brine monthly. If the average ratio of injected fluid to produced brine varies
is less than 90% or greater than 110%, the Permittee shall report this to OCD and cease injection
and production operations of its Class 111 well within 24 hours. The Permittee shall begin an
investigation to determine the cause of this abnormal ratio within 72 hours. The Permittee shall
submit to OCD a report of its investigation within 15 days of cessation of injection and
production operations of its Class 11 well.

3. Annual Certification: The Permittee shall certify annually that continued salt
solution mining will not cause cavern collapse, surface subsidence, property damage, or
otherwise threaten public health and the environment, based on geologic and engineering data.

If the solution cavern is determined by either OCD or the Permittee to be potentially unstable by
either direct or indirect means, then the Permittee shall cease all fluid injection and brine
production within 24 hours. If the Permittee ceases operations because it or OCD has
determined that the solution cavern is unstable, then it shall submit a plan to stabilize the solution
cavern within 30 days. OCD may require the Permittee to implement additional subsidence
monitoring and to conduct additional corrective action.

2.C. CONTINGENCY PLANS: The Permittee shall implement its proposed contingency
plan(s) included in its Permit Renewal Application to cope with failure of a system(s) in the
Discharge Permit.

2.D. CLOSURE: Prior to closure of the facility, the Permittee shall submit for OCD’s
approval, a closure plan including a completed form C-103 for plugging and abandonment of the
Class 111 well. The Permittee shall plug and abandon its well pursuant to 20.6.2.5209 NMAC
and as specified in Permit Condition 2.D.

1. Pre-Closure Notification: Pursuantto 20.6.2.5005A NMAC, the Permittee
shall submit a pre-closure notification to OCD’s Environmental Bureau at least 30 days prior to
the date that it proposes to close or to discontinue operation of its Class 111 well. Pursuant to
20.6.2.5005B NMAC, OCD’s Environmental Bureau must approve all proposed well closure
activities before Permittee may implement its proposed closure plan.

2. Required Information: The Permittee shall provide OCD’s Environmental
Bureau with the following information:
Name of facility;
Address of facility;
Name of Permittee (and owner or operator, if appropriate);
Address of Permittee (and owner or operator, if appropriate);
Contact person;
Phone number;
Number and type of well(s);
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Year of well construction;

Well construction details;

Type of discharge;

Average flow (gallons per day);

Proposed well closure activities (e.g., sample fluids/sediment, appropriate disposal of
remaining fluids/sediments, remove well and any contaminated soil, clean out well,
install permanent plug, conversion to other type of well, ground water and vadose
zone investigation, other);

o Proposed date of well closure;

o Name of Preparer; and,

o Date.

2.E. PLUGGING AND ABANDONMENT PLAN: Pursuant to 20.6.2.5209A NMAC,
when the Permittee proposes to plug and abandon its Class I11 well, it shall submit to OCD a
plugging and abandonment plan that meets the requirements of 20.6.2.3109C NMAC,
20.6.2.5101C NMAC, and 20.6.2.5005 NMAC for protection of ground water. If requested by
OCD, Permittee shall submit for approval prior to closure, a revised or updated plugging and
abandonment plan. The obligation to implement the plugging and abandonment plan as well as
the requirements of the plan survives the termination or expiration of this Discharge Permit. The
Permittee shall comply with 20.6.2.5209 NMAC.

2.F RECORD KEEPING: The Permittee shall maintain records of all inspections, surveys,
investigations, etc., required by this Discharge Permit at its Facility office for a minimum of five
years and shall make those records available for inspection by OCD.

2.G. RELEASE REPORTING: The Permittee shall comply with the following permit
conditions, pursuant to 20.6.2.1203 NMAC, if it determines that a release of oil or other water
contaminant, in such quantity as may with reasonable probability injure or be detrimental to
human health, animal or plant life, or property, or unreasonably interfere with the public welfare
or the use of property, has occurred. The Permittee shall report unauthorized releases of water
contaminants in accordance with any additional commitments made in its approved Contingency
Plan. If the Permittee determines that any constituent exceeds the standards specified at
20.6.2.3103 NMAC, then it shall report a release to OCD’s Environmental Bureau.

1. Oral Notification: As soon as possible after learning of such a discharge, but in
no event more than twenty-four (24) hours thereafter, the Permittee shall notify OCD’s
Environmental Bureau. The Permittee shall provide the following:

e The name, address, and telephone number of the person or persons in charge of the
facility, as well as of the owner and/or operator of the facility;

The name and location of the facility;

The date, time, location, and duration of the discharge;

The source and cause of discharge;

A description of the discharge, including its chemical composition;

The estimated volume of the discharge; and,
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o Any corrective or abatement actions taken to mitigate immediate damage from the
discharge.

2. Written Notification: Within one week after the Permittee has discovered a
discharge, the Permittee shall send written notification (may use form C-141 with attachments)
to OCD’s Environmental Bureau verifying the prior oral notification as to each of the foregoing
items and providing any appropriate additions or corrections to the information contained in the
prior oral notification.

The Permittee shall provide subsequent written reports as required by OCD’s Environmental
Bureau.

2H. OTHER REQUIREMENTS:

1. Inspection and Entry: Pursuant to Section 74-6-9 NMSA 1978 and
20.6.2.3107A NMAC, the Permittee shall allow any authorized representative of the OCD
Director, to:

e Upon the presentation of proper credentials, enter the premises at reasonable times;
Inspect and copy records required by this Discharge Permit;

Inspect any treatment works, monitoring, and analytical equipment;
Sample any injection fluid or produced brine; and,
Use the Permittee’s monitoring systems and wells in order to collect samples.

2. Advance Notice: The Permittee shall provide OCD’s Environmental Bureau and
Hobbs District Office with at least five (5) working days advance notice of any environmental
sampling to be performed pursuant to this Discharge Permit, or any well plugging, abandonment
or decommissioning of any equipment associated with its Class 111 well.

3. Environmental Monitoring: The Permittee shall ensure that any environmental
sampling and analytical laboratory data collected meets the standards specified in 20.6.2.3107B
NMAC. The Permittee shall ensure that all environmental samples are analyzed by an accredited
“National Environmental Laboratory Accreditation Conference” (NELAC) Laboratory. The
Permittee shall submit data summary tables, all raw analytical data, and laboratory QA/QC.

2.1.  BONDING OR FINANCIAL ASSURANCE: Pursuant to 20.6.2.5210B(17) NMAC,
the Permittee shall maintain at a minimum, a single well plugging bond in the amount that it
shall determine, in accordance with Permit Condition 5.B, to cover potential costs associated
with plugging and abandonment of the Class 11 well, surface restoration, and post-operational
monitoring, as may be needed. OCD may require additional financial assurance to ensure
adequate funding is available to plug and abandon the well and/or for any required corrective
actions.

Methods by which the Permittee shall demonstrate the ability to undertake these measures shall
include submission of a surety bond or other adequate assurances, such as financial statements or
other materials acceptable to the OCD Director, such as: (1) a surety bond; (2) a trust fund with a
New Mexico bank in the name of the State of New Mexico, with the State as Beneficiary; (3) a
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non-renewable letter of credit made out to the State of New Mexico; (4) liability insurance
specifically covering the contingencies listed in this paragraph; or (5) a performance bond,
generally in conjunction with another type of financial assurance. If an adequate bond is posted
by the Permittee to a federal or another state agency, and this bond covers all of the measures
specified above, the OCD Director shall consider this bond as satisfying the bonding
requirements of Sections 20.6.2.5000 through 20.6.2.5299 NMAC wholly or in part, depending
upon the extent to which such bond is adequate to ensure that the Permittee will fully perform
the measures required hereinabove.

2.J. ANNUAL REPORT: The Permittee shall submit its annual report pursuant to
20.6.2.3107 NMAC to OCD’s Environmental Bureau by June 1% of the following year. The
annual report shall include the following:

e Cover sheet marked as “Annual Class 111 Well Report, Name of Permittee, Discharge
Permit Number, APl number of well(s), date of report, and person submitting report;

e Summary of Class Il well operations for the year including a description and reason
for any remedial or major work on the well with a copy of form C-103;

e Monthly fluid injection and brine production volume, including the cumulative total
carried over each year;

e Injection pressure data;
A copy of the quarterly chemical analyses shall be included with data summary and
all QA/QC information;

e Copy of any mechanical integrity test chart, including the type of test, i.e., duration,

gauge pressure, etc.;

Brief explanation describing deviations from the normal operations;

Results of any leaks and spill reports;

An Area of Review (AOR) update summary;

A summary with interpretation of MITSs, surface subsidence surveys, cavern volume

and geometry measurements with conclusion(s) and recommendation(s);

e A summary of the ratio of the volume of injected fluids to the volume of produced
brine;

e A summary of all major Facility activities or events, which occurred during the year
with any conclusions and recommendations;

e Annual Certification in accordance with Permit Condition 2.B.3.

e A summary of any new discoveries of ground water contamination with all leaks,
spills and releases and corrective actions taken; and,

e The Permittee shall file its Annual Report in an electronic format with a hard copy
submittal to OCD’s Environmental Bureau.
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3. CLASS 11l WELL OPERATIONS:

3.A. OPERATING REQUIREMENTS: The Permittee shall comply with the operating
requirements specified in 20.6.2.5206 A NMAC and 20.6.2.5206 A NMAC to ensure that:

1. Injection will occur through the innermost tubing string and brine production
through the annulus between the casing and tubing string to promote cavern development at
depth. Injection and production flow can be reversed as required to achieve optimal cavern
shaping, mine salt most efficiently, and to periodically clean the tubing and annulus. Injection
must only occur in the intended solution mining interval.

2. Injection between the outermost casing and the well bore is prohibited in a zone
other than the authorized injection zone. If the Permittee determines that its Class 111 well is
discharging or suspects that it is discharging fluids into a zone or zones other than the permitted
injection zone specified in Permit Condition 3.B.1., then the Permittee shall within 24 hours
notify OCD’s Environmental Bureau and Hobbs District Office of the circumstances and
action(s) taken. The Permittee shall cease operations until proper repairs are made and it has
received approval from OCD to re-start injection operations.

3.B. INJECTION OPERATIONS:

1. Well Injection Pressure Limit: The Permittee shall ensure that the maximum
wellhead or surface injection pressure on its Class 111 well shall not exceed the fracture pressure
of the injection salt formation and will not cause new fractures or propagate any existing
fractures of cause damage to the system.

2. Pressure Limiting Device: The Permittee shall equip and operate its Class 111
well or system with a pressure limiting device which shall, at all times, limit surface injection
pressure to the maximum allowable pressure for its Class 11 well. The Permittee shall monitor
the pressure-limiting device daily and shall report all pressure exceedances within 24 hours of
detecting an exceedance to OCD’s Environmental Bureau.

The Permittee shall take all steps necessary to ensure that the injected fluids enter only the
proposed injection interval and is not permitted to escape to other formations or onto the ground
surface. The Permittee shall report to OCD’s Environmental Bureau within 24 hours of
discovery any indication that new fractures or existing fractures have been propagated, or that
damage to the well, the injection zone, or formation has occurred.

3.C. CONTINUOUS MONITORING DEVICES: The Permittee shall use continuous
monitoring devices to provide a record of injection pressure, flow rate, flow volume, and
pressure on the annulus between the tubing and the long string of casing.

3.0. MECHANICAL INTEGRITY FOR CLASS Il WELLS:

1. Pursuant to 20.6.2.5204 NMAC, the Permittee shall demonstrate mechanical
integrity for its Class 111 well at least once every five years or more frequently as the OCD
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Director may require for good cause during the life of the well. The Permittee shall demonstrate
mechanical integrity for its Class I11 well every time it performs a well workover, including
when it pulls the tubing. A Class Il well has mechanical integrity if there is no detectable leak
in the casing or tubing which OCD considers to be significant at maximum operating
temperature and pressure; and no detectable conduit for fluid movement out of the injection zone
through the well bore or vertical channels adjacent to the well bore which the OCD Director
considers to be significant. The Permittee shall conduct a casing Mechanical Integrity Test
(MIT) from the surface to the approved injection depth to assess casing integrity. The MIT shall
consist of a 30-minute test at a minimum pressure of 300 psig measured at the surface.

The Permittee shall notify OCD’s Environmental Bureau 5 days prior to conducting any MIT to
allow OCD the opportunity to witness the MIT.

2. The following criteria will determine if the Class 111 well has passed the MIT:
a. Passes MIT if zero bleed-off during the test;
b. Passes MIT if final test pressure is within + 10% of starting pressure, if

approved by OCD;
C. When the MIT is not witnessed by OCD and fails, the Permittee shall
notify OCD within 24 hours of the failure of the MIT.

3. Pursuant to 20.6.2.5204C NMAC, the OCD Director may consider the use by the
Permittee of equivalent alternative test methods to determine mechanical integrity. The
Permittee shall submit information on the proposed test and all technical data supporting its use.
The OCD Director may approve the Permittee’s request if it will reliably demonstrate the
mechanical integrity of the well for which its use is proposed.

4, Pursuant to 20.6.2.5204D NMAC, when conducting and evaluating the MIT(s),
the Permittee shall apply methods and standards generally accepted in the oil and gas industry.
When the Permittee reports the results of all MIT(s) to the OCD Director, it shall include a
description of the test(s), the method(s) used, and the test results.

3.E. WELL WORKOVER OPERATIONS: Pursuant to 20.6.2.5205A(5) NMAC, the
Permittee shall provide notice to and shall obtain approval from OCD’s District Office in Hobbs
and the Environmental Bureau in Santa Fe prior to commencement of any remedial work or any
other workover operations to allow OCD the opportunity to witness the operation. The Permittee
shall request approval using form C-103 (Sundry Notices and Reports on Wells) with copies sent
to OCD’s Environmental Bureau and Hobbs District Office. Properly completed Forms C-103
and/or C-105 must be filed with OCD upon completion of workover activities and copies
included in that year’s Annual Report.

3.K.  FLUIDS INJECTION AND BRINE PRODUCTION VOLUMES AND
PRESSURES: The Permittee shall continuously monitor the volumes of water injected and
brine production . The Permittee shall submit monthly reports of its injection and production
volumes on or before the 10" day of the following month. The Permittee shall suspend injection
if the monthly injection volume is less than 110% or greater than 120% of associated brine
production. If such an event occurs, the Permittee shall notify OCD within 24 hours.
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KEY ENERGY SERVICES, LLC. BW-28
STATE BRINE WELL #1 NOVEMBER 8, 2013

3.L. AREAOF REVIEW (AOR): The Permittee shall report within 72 hours of discovery
any new wells, conduits, or any other device that penetrates or may penetrate the injection zone
within a 1-mile radius from its Class 111 well.

4. CLASS V WELLS: Pursuant to 20.6.2.5002B NMAC, leach fields and other waste
fluids disposal systems that inject non-hazardous fluid into or above an underground source of
drinking water are UIC Class V injection wells. This Discharge Permit does not authorize the
use of a Class V injection well for the disposal of industrial waste. Pursuant to 20.6.2.5005
NMAC, the Permittee shall close any Class V industrial waste injection well that injects non-
hazardous industrial wastes or a mixture of industrial wastes and domestic wastes (e.g., septic
systems, leach fields, dry wells, etc.) within 90 calendar days of the issuance of this Discharge
Permit. The Permittee shall document the closure of any Class V wells used for the disposal of
non-hazardous industrial wastes or a mixture of industrial wastes and domestic wastes other than
contaminated ground water in its Annual Report. Other Class V wells, including wells used only
for the injection of domestic wastes, shall be permitted by the New Mexico Environment
Department.

5. SCHEDULE OF COMPLIANCE:

5.A.  ANNUAL REPORT: The Permittee shall submit its annual report to OCD by June 1st
of each year.

5.B. BONDING OR FINANCIAL ASSURANCE: The Permittee shall submit an estimate
of the minimum cost to properly close, plug and abandon its Class Il well, conduct ground water
restoration if applicable, and any post-operational monitoring as may be needed (see
20.6.2.5210B(17) NMAC) within 90 days of permit issuance (See 20.6.2.5210B(17) NMAC).
The Permittee’s cost estimate shall be based on third person estimates. After review, OCD will
require the Permittee to submit a single well plugging bond based on the third person cost
estimate.

5.C. SURFACE SUBSIDENCE MONITORING PLAN: The Permittee shall submit the
Surface Subsidence Monitoring Plan required in accordance with Permit Condition 2.B.1 within
180 days of permit issuance.

5.D. SOLUTION CAVERN CHARACTERIZATION PLAN: The Permittee shall submit

the Solution Cavern Characterization Plan required in accordance with Permit Condition 2.B.2
within 180 days of permit issuance.
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Appendix H:

e Well Bore Sketch with Cavity Calculations,
Radius, Diameter and D/H values.

e Cavern Characterization using New OCD
Example Applied to BW-28.

o OCD E-mail.

o Example of OCD Well Log + Cavern Layout.

o0 BW-28 Cavern Superimposed on Nearby
Well Log.

o0 Mass Balance.



I
n

1360 ft

Radius

Key Energy Eunice BW-28
Annual Cavity Calculation

2017 Calculations

r=SqRtv(V*3/mt*D)

Vv Volume = 5,514,464 bbls
D Depth = 840 ft
H Height = 1360 ft
Kf ft3 salt/bbl 1 est
r = 79 ft
Diameter 158 ft
D/H= 0.12

Inputs

formula
formula

formula



From: "Chavez, Carl J, EMNRD" <CarlJ.Chavez@state.nm.us>
Subject: RE: Key Eunice BW-28 Compliance letter response.
Date: April 6, 2018 at 10:59:51 AM MDT

To: Wayne Price <wayneprice@qg.com>

E-mail for documentation by Price
Wayne: LLC April 7, 2018- Per C. Chavex-
OCD can apply to Wasserhund wells
_ BW-04 & BW-22 also.
Good morning. Please see attachment.

Thank you.

From: Wayne Price <wayneprice@q.com>

Sent: Thursday, April 5, 2018 7:40 PM

To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us>

Cc: Wayne Price <wayneprice@q.com>

Subject: Re: Key Eunice BW-28 Compliance letter response.

Hi Carl,

What type of well Log?

On Apr 3, 2018, at 1:43 PM, Chavez, Carl J, EMNRD
<CarlJ.Chavez@state.nm.us> wrote:

Mr. Price, et al.:

Good afternoon. The New Mexico Oil Conservation Division (OCD) is
in receipt of the Key Energy Services letter (letter) dated March 30,

2018.

The letter was recently added to the above subject well administrative
record.

OCD will consider the letter for the upcoming discharge permit
renewal.

Regarding the workgroup for the cavern characterization, etc., OCD



Is accepting the "cone" calculation with additional well log
characterization supporting the calculation. Upon request, OCD can
send you an example. Therefore, OCD does not believe a "study
group" is necessary at this time; however, it will remain an option as
OCD reviews the submittals, receives any new proposals, and seeks
out any new scientific information on the subject.

Thank you.

Mr. Carl J. Chavez, CHMM (#13099)

New Mexico Oil Conservation Division

Energy Minerals and Natural Resources Department

1220 South St Francis Drive

Santa Fe, New Mexico 87505

Ph. (505) 476-3490

E-mail: CarlJ.Chavez@state.nm.us

"Why not prevent pollution, minimize waste to reduce operating costs,
reuse or recycle, and move forward with the rest of the Nation?" (To
see how, go to: http://www.emnrd.state.nm.us/OCD and see
"Publications")

From: Wayne Price <wayneprice@gq.com>

Sent: Monday, April 2, 2018 12:26 PM

To: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Chavez,
Carl J, EMNRD <CarlJ.Chavez@state.nm.us>

Cc: Wayne Price <wayneprice@q.com>; Rick Graham
<rgrahamOl@keyenergy.com>

Subject: Key Eunice BW-28 Compliance letter response.

Dear Mr. Griswold and Mr. Chavez:

Please find attached a response letter to your February 16, 2018
letter requesting record information and a response by May 04, 2018.
Price LLC, a consultant for Key Energy has already supplied the
Annual Reports for the 2011-2016 years .

Please note this response has some Minor Modification requests.



Please note, you can evaluate them now, or you can wait until we
submit the renewal permit application which is due 120 days before
expiration of November 08, 2018 of this year.

Please file in the Key OCD BW-28 file. Please let us know if you
received this correspondence.

Wayne Price-Price LLC

312 Encantado Ridge CT NE
Rio Rancho, NM 87124
wayneprice@gq.com
505-715-2809



EXAMPLE SALT CAVERN CHARACTERIZATION

John Doe Well No6
API 30-015-##### 2 7/8" J-55 6.5# IPC
SEC36 T18S R38E LAT: 32.t#Ht#itH LONG:-103.#HitiH

85/8" csg.

2312’

thg. @2312'
286.14'

PPG 9.97 brine
PPG 8.34 fresh
SG 1.1951
2006 to 2017 Total Brine bbl. 3,538,154
122.136 LBS / BBL = 432,135,977 LBS HALITE
(432,135,977 LBS) / (80BLS per ft3) = 5,401,700 ft3

V=TIR*h /3
V =(3.14159 * 143.07%) * (252') /3
V =5,401,648.6 ft.3 Est. hight is 252"
Est. cavern floor diameter is 286.14'












[ [ [ [ [ \ [
|BW-28 Mass Balance \ Independent nputs
Measured Salt Removed vs Calculated Salt Removed Formulas  Dependent Variables
2017 year End total Production Volume 5,526,794 BBIs Independent variable
Average Density #/gal produced water measured 9.92 Ibs/gal Independent variable Seven year Average
Average Salt Density-Est 80 Ibs/ft3 Independent variable Used OCD number for salt density
FT3/bbl 7.35 ft3/bbl Independent variable
LBs of salt per gal 1.586 Lbs/gal Dependent Variable
LBs of Salt per BBL 87.23 Lbs/bbl Dependent Variable
Total LBs of Salt Removed 482,102,241 LBS Dependent Variable
Ft3 of salt removed 6,026,278 Ft3 Estimated Cavern Size calculated from Production Numbers
Geo-Physical Worst Case Cone Calculation
V=TIR2h/3
Radius Radius 79 ft Dependent Variable
Height from Log 840 ft Independent Variable
Volume of Worst Case Cone 5,487,087 Ft3 Calculated using "Worst Case Cone"
9% Within 10 % Passes " Plus % = Means Cone Calulation is less than measured salt removed
| [ \ \ [ [ \ [ [
| | | | " Neg % = Means Cone Calculaton is more than measured salt remove




