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A & M Engineering and
Environmental Services, Inc.
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April 14, 2023

Ms. Hillary Young, P.E.

Chief Engineer

Land Protection Division

Oklahoma Department of Environmental Quality
707 North Robinson

P.O. Box 1677

Oklahoma City, Oklahoma 73101-1677

RE: 5-Year Mechanical Integrity Test (MIT) Report - 2022
Mid-Way Environmental Services, Inc.
Class | Non-Hazardous Injection Well
Davenport. Oklahoma
Permit Number IW-NH-41001-OP

Dear Ms. Young:

Enclosed for your review and files are the results of the permit required 5-Year Mechanical Integrity Test
(MIT) recently conducted at the above referenced facility. This report is being submitted in accordance
with the facility’s Class I Non-hazardous Injection Well Operating Permit. Weatherford Wireline Services
conducted the MIT on November 14, 2023.

The results of the MIT show no movement of water within the tubing annulus or outside of the well casing,
especially in the areas of the confining layer and surface casing seat.

If you have any questions on the attached MIT Report, or if you require any additional information, please
do not hesitate to contact me.

Sincerely,
A&M Engineering and Environmental Services, Inc.

Orphius Mohammad, PhD, P.E.
Senior Environmental Engineer

Enclosure: 5-Year Mechanical Integrity Test Report

Cc: Mr. John Mitsdarfer, DEQ
Ms. Brigette Haley, DEQ
Mr. Tolga Ertugrul, P.E., President, Mid-Way

10010 East 16th Street - Tulsa, Oklahoma, 74128 - (918) 665-6575
www.aandmengineering.com
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5-YEAR MECHANICAL INTEGRITY TEST (MIT) REPORT

MID-WAY ENVIRONMENTAL SERVICES, INC.
CLAss | NoN-HAzARDOUS INJECTION WELL
DAVENPORT, OKLAHOMA
PERMIT No. IW-NH-41001-OP

1.0 INTRODUCTION
Mid-Way Environmental Services, Inc. (Mid-Way) conducted the required 5-Year Mechanical

Integrity Test (MIT) for its Class I, Non-Hazardous Injection Well (MES-1) in Davenport,
Oklahoma on November 14, 2022. The MIT was implemented in accordance with the permit
requirements, Oklahoma Department of Environmental Quality (DEQ) regulations governing
non-hazardous injection wells and the 5-Year MIT Plan dated October 2022.

The injection well is operated under permit number IW-NH-41001-OP and was originally issued
on August 11, 2014. The well began operations in January 2015 and has since been in operation

without any incidents or major problems.

2.0 WELL CONSTRUCTION
The Mid-Way injection well was drilled to a total depth of 7,040 feet and was completed as open

hole in the Arbuckle Group (injection zone). The Woodford Shale is the primary confining zone
at a depth of 4,413-4,445 feet. Other shales stratigraphically located both below and above the

Woodford provide additional confinement.

The well is cased with an 8 5/8” diameter long string to 5,173 feet and with a 13 3/8” surface
casing to 350 feet. Both surface and long string casings were cemented by circulating cement to
the surface. The well is completed with a 4 1/2” J-55 internally coated tubing and D&L Tools
ASI-X retrievable packer set at a depth of 5,054 feet.

In February 2017, and at the direction of the Oklahoma Department of Environmental Quality

(DEQ), a cement plug was installed in the bottom of the injection well. It has recently been
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verified that the top of the cement plug (with fill material on top of cement plug) is at a depth of
6,035 feet below ground surface and extends to the total depth of the well. The plug effectively
isolates the bottom 100 feet of the Arbuckle Formation and the underlying granite wash and
granite bedrock. Figure 1 shows a cross section of the subsurface construction of the injection

well.

3.0 MIT METHOD
An Oxygen Activation Log (OAL) was utilized to demonstrate the mechanical integrity of MES

-1. Weatherford provided logging services with their Water Flow Log. The Water Flow Log is a
station logging tool where specific stations in the well are selected for logging. When the
logging tool is on station, a burst of neutrons generated by the tool are emitted. These neutrons
are of the appropriate speed and intensity to create an oxygen isotope in any water that is
encountered. The radioactive oxygen has a very short half-life. Three gamma ray detectors
above the neutron source are then utilized to measure the passage of the radioactive oxygen, if
there is any upward water flow outside the well casing or in the tubing casing annulus. The two
lowest gamma ray detectors are only six inches apart so that they can detect very low velocity
water movement. Because of their proximity to the neutron source, the two lower detectors will
show an increased counting rate when the source is activated. If there is no flow past the
detectors, the counting rate will rapidly die out to the natural background count. If there is flow
behind the casing, the detector records the passage of the oxygen isotopes. This data is used to
calculate the velocity of water flow behind the casing. The upper most gamma ray detector is
used for obtaining a correlation gamma ray log; therefore, it is more sensitive than the lower
detectors. This detector will only show the effects of very high-water velocity behind the casing.

4.0 MIT IMPLEMENTATION
A correlation check and background log was performed to locate casing and packer depths.

Following the guidelines of 40 CFR 146, four stations were selected for testing. During the
testing at each station an injection rate of approximately 235 gallons per minute was maintained.
The stations selected were: at 5,044.5 feet below ground surface (bgs), which is 9 feet above the
packer; at 4,541.5 feet bgs, which is at upper part of the Sylvan Shale; at 4,419.7 feet bgs, which
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is near the top of the Woodford Shale; and at 351.3 feet bgs, which is at the surface casing seat.

The Weatherford log of the total procedure is provided in Appendix A.

Logging began at the highest station and proceeded down the hole to the other stations. The
logging procedure requires that the tool be positioned at the desired station. The neutron
generating device is then triggered (pulsed) for a short period of time and then is off during a
short recording period. This is typically repeated for 6 to 16 cycles at each station and the
gamma ray counters are actively recording for the entire series of cycles. The actual pulse/record
period can be varied to aid in identifying different water velocities. Table 1 presents the typical

pulse and record periods associated with various number of cycles.

Water Flow Log Pulse Period Recording Number of
Timing (in sec) Period (in sec) Cycles
Fast 5 45 16
Normal 12 108 10
Slow 15 120 6

During the Mid-Way MIT procedure, all three water flow regimes (fast, normal and slow) were
evaluated at each station. The logging stations are noted on Figure 1. The tool’s configuration
is provided as a figure in the Weathedrford log in Appendix A. The tool was configured to

detect up flow behind the tubing, casing, cement, or in the formation.

4.1 STATION AT 5,044.5 FEET

The lowest station was established at a depth of 5,044.5 feet bgs, which is approximately nine
feet above the retrievable packer. This location was selected for logging to determine if there is
any water movement or leakage past the packer. Review of the normalized count rate graphs for

all the water velocity modes show no apparent water flow.
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4.2 STATION AT 4,541.5 FEET

The next Station was established at 4,541 feet bgs which is near the upper part of the Sylvan
Shale. The Sylvan Shale lies below the primary confining layer (the Woodford Shale) and
represents another thick shale sequence that potentially acts as a confining layer. This location
was selected for logging in an effort to determine if there was any vertical movement of water
within this area. However, because the Sylvan lies immediately below the Hunton Formation (a
developed gas producing zone in the area) potential formation water movement in the upper part

of the Sylvan Shale associated with gas production was considered to be a possibility.

At this Station, 16 cycles of pulse and pause in the fast mode were made; 10 cycles in the normal
mode; and 6 cycles in the slow mode. Review of the normalized count rate graphs for all the

water velocity modes show no apparent water flow.

4.3 STATION AT 4,419.7 FEET

The next station was established at 4,419.7 feet bgs which is near to top of the Woodford Shale,
the primary confining layer. At this Station, 16 cycles of pulse and pause in the fast mode were
made; 12 cycles in the normal mode; and 6 cycles in the slow mode. Review of the normalized
count rate graphs show the pulse from the neutron generator but they show no sustained elevated
counting rate. When considering the results from all three modes of water velocity at this
station, it is concluded that there is no vertical movement of water in the area of the primary

confining layer.

4.4 STATION AT 351.3 FEET

The final station was established at 351.3 feet bgs which is at the surface casing seat in the
Vanoss Group. The surface casing is set at a minimum of 100 feet below the uppermost source
of drinking water at the site. This station was selected to test the sealing effectiveness of the
surface casing. 16 cycles of pulse and pause were made at this station for the fast mode of water
velocity; 10 cycles for the normal mode; and 6 cycles for the slow mode. Review of the
normalized count rate graphs show the pulse from the neutron generator but they show no

sustained elevated counting rate. When considering the results from all three modes of water
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velocity at this station, it is concluded that there is no vertical movement of water in the area of

the surface casing seat.

5.0 ANNULUS TESTING
The 5-Year MIT Plan anticipated completing an annulus test after completion of the Oxygen

Activation Log. However, upon completion of the logging and after the tool was removed from
the well and the well head replaced, it was observed that the facility ran out of nitrogen. Also
because of injection during MIT, the system was required to be stabilized as well prior annulus

test. So, the annulus test was performed at a later date (December 2, 2022).

A copy of the facility annulus monitoring data is included in Appendix B. Based on the annulus
pressure information gathered and knowledge that DEQ had conducted a successful annulus test
less than three (3) months prior to conducting the OAL (August 25, 2022), it can be concluded

that the annulus and packer are performing appropriately with no apparent leaks.

6.0 CONCLUSION

Based on all the data gathered and reviewed, absence of fluid movement behind the casing and
with no leakage observed within the casing validates the mechanical integrity of the Injection

Well (MES-1).

A & M Engineering and 6 Mid-Way Environmental Services, Inc.
m Environmental Services, Inc. Stroud, Oklahoma



FIGURES



4" VALVE

Q' (GROUND ELEVATION 8745 FEET)

BASE OF UNDERGROUND SAFE DRINKING WATER

Vanoss Group

2 7/8" VALVE

WELLHEAD

ANNULUS VALVE

Vamoosa Fm.

Ada Fm. [0

Ochelata Group e,

PENNSYLVANIAN

Skiatook Gr.

Marmaton Gr

Cherokee Gr.

4266"

Mississippi Ls.

Wo%lé}lcg)r"él@#ole\m 4413

Viola Ls 4536' Hunton Ls.

SILURIAN

Sylvan Shale

= \‘m, 4504
<<

Simpson Gr.

17 1/2" SURFACE HOLE
TO 350’

351.3' bgs

350° 13 3/8", 484#
SURFACE CASING
SET AT 350’
CEMENT TO SURFACE

5173 8 5/8" 32# J-55
PROTECTION CASING
SET AT 5173

CEMENTED TO SURFACE
2 STAGES

5155.25" 4 1/2" — 13.5# J-55
DUOLINE LINED INJECTION

TUBING (8 RD LTC)

ANNULUS FILLED WITH
FLUID CONTAINING CORROSION

AND BIOLOGICAL INHIBITOR

“ il —4419.7'bgs
%j;‘l\\\\ 12 1/4” DRILL HOLE TO 5173
T 45415 bgs

ORDOVICI

Arbuckle Gr.

5044.5' bgs

NICKEL COATED PACKER
(ASI—X RETRIEVABLE)

SET AT 5054’ WITH 2 JOINTS
TAIL—PIPE (5150 FT.)

T OPEN HOLE 7 7/8"

TO TOTAL DEPTH
6035" FILL MATERIAL

CEMENT PLUG

CAMBRIAN

SANDSTONE / GRANITE WASH |

GRANITE

A & M Engineering and
Environmental Services, Inc.
Consulting - Design - Construction - Remediation

6804° TO TOTAL DEPTH
T.D. 7013 (LOG)

T.D. 7040’ (DRILLER)

WELL CONSTRUCTION SCHEMATIC OF

MID—WAY
|

ENVIRONMENTAL SERVICES, INC.
NJECTION WELL MES #1

SCALE:
AS SHOWN

DATEE] 0/29/2021 FIGURE NO.

APPRQOVED BY:

TAT

DRAWN BY: PROJECT NO.

T™MF 1706—006



AutoCAD SHX Text
AS SHOWN

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
10/29/2021

AutoCAD SHX Text
TAT

AutoCAD SHX Text
TMF

AutoCAD SHX Text
FIGURE NO.

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
1706-006

AutoCAD SHX Text
WELL CONSTRUCTION SCHEMATIC OF

AutoCAD SHX Text
MID-WAY ENVIRONMENTAL SERVICES, INC.

AutoCAD SHX Text
INJECTION WELL MES #1

AutoCAD SHX Text
7000'

AutoCAD SHX Text
6000'

AutoCAD SHX Text
5000'

AutoCAD SHX Text
4000'

AutoCAD SHX Text
3000'

AutoCAD SHX Text
2000'

AutoCAD SHX Text
1000'

AutoCAD SHX Text
0'

AutoCAD SHX Text
Vanoss Group

AutoCAD SHX Text
Ada Fm.

AutoCAD SHX Text
Vamoosa Fm.

AutoCAD SHX Text
Ochelata Group

AutoCAD SHX Text
Skiatook Gr.

AutoCAD SHX Text
Marmaton Gr.

AutoCAD SHX Text
Cherokee Gr.

AutoCAD SHX Text
Mississippi Ls.

AutoCAD SHX Text
Simpson Gr.

AutoCAD SHX Text
Arbuckle Gr.

AutoCAD SHX Text
Viola Ls.

AutoCAD SHX Text
CAMBRIAN 

AutoCAD SHX Text
ORDOVICIAN

AutoCAD SHX Text
PENNSYLVANIAN

AutoCAD SHX Text
17 1/2" SURFACE HOLE

AutoCAD SHX Text
TO 350'

AutoCAD SHX Text
350' 13 3/8", 48#

AutoCAD SHX Text
SURFACE CASING

AutoCAD SHX Text
SET AT 350'

AutoCAD SHX Text
CEMENT TO SURFACE

AutoCAD SHX Text
5173' 8 5/8" 32# J-55

AutoCAD SHX Text
PROTECTION CASING

AutoCAD SHX Text
SET AT 5173'

AutoCAD SHX Text
CEMENTED TO SURFACE

AutoCAD SHX Text
5155.25' 4 1/2" - 13.5# J-55

AutoCAD SHX Text
DUOLINE LINED INJECTION

AutoCAD SHX Text
TUBING (8 RD LTC)

AutoCAD SHX Text
ANNULUS FILLED WITH 

AutoCAD SHX Text
FLUID CONTAINING CORROSION

AutoCAD SHX Text
AND BIOLOGICAL INHIBITOR

AutoCAD SHX Text
12 1/4" DRILL HOLE TO 5173'

AutoCAD SHX Text
(ASI-X RETRIEVABLE)

AutoCAD SHX Text
SET AT 5054' WITH 2 JOINTS

AutoCAD SHX Text
OPEN HOLE 7 7/8"

AutoCAD SHX Text
TO TOTAL DEPTH

AutoCAD SHX Text
T.D. 7013' (LOG)

AutoCAD SHX Text
2 STAGES

AutoCAD SHX Text
BASE OF UNDERGROUND SAFE DRINKING WATER

AutoCAD SHX Text
250'

AutoCAD SHX Text
Hunton Ls.

AutoCAD SHX Text
Sylvan Shale

AutoCAD SHX Text
SILURIAN

AutoCAD SHX Text
T.D. 7040' (DRILLER)

AutoCAD SHX Text
Woodford Shale

AutoCAD SHX Text
DEVONIAN

AutoCAD SHX Text
SANDSTONE / GRANITE WASH

AutoCAD SHX Text
797'

AutoCAD SHX Text
1074'

AutoCAD SHX Text
1697'

AutoCAD SHX Text
2663'

AutoCAD SHX Text
3429'

AutoCAD SHX Text
3514'

AutoCAD SHX Text
4266'

AutoCAD SHX Text
4413'

AutoCAD SHX Text
4445'

AutoCAD SHX Text
4536'

AutoCAD SHX Text
4604'

AutoCAD SHX Text
4645'

AutoCAD SHX Text
5127'

AutoCAD SHX Text
6926'

AutoCAD SHX Text
7027'

AutoCAD SHX Text
GRANITE

AutoCAD SHX Text
TAIL-PIPE (5150 FT.)

AutoCAD SHX Text
NICKEL COATED PACKER

AutoCAD SHX Text
(GROUND ELEVATION 874.5 FEET)

AutoCAD SHX Text
7040'

AutoCAD SHX Text
ANNULUS VALVE

AutoCAD SHX Text
WELLHEAD

AutoCAD SHX Text
2 7/8" VALVE

AutoCAD SHX Text
4" VALVE

AutoCAD SHX Text
1

AutoCAD SHX Text
CEMENT PLUG

AutoCAD SHX Text
6804' TO TOTAL DEPTH

AutoCAD SHX Text
6035' FILL MATERIAL

OMohammad
Rectangle

OMohammad
Arrow

OMohammad
Rectangle

OMohammad
Arrow

OMohammad
Rectangle

OMohammad
Arrow

OMohammad
Rectangle

OMohammad
Arrow


APPENDIX A
Weatherford MIT Report - Water Flow Log
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Weatherford

Weatherford
2000 St. James Place
Houston, TX 77056

Mid-Way Environmental Services, Inc.
RE: Midway Environmental Well #1

On November 5™, 2022, logging operations were started on the Midway Environmental Number 1 well on behalf of
Mid-Way Environmental Services, Inc. by Weatherford International. The purpose of the survey was to detect up
flow outside the 7 5/8” casing using the Raptor® pulsed Neutron Logging tool. Oxygen activation was the logging
mode used for this operation.

Station measurements were taken at depths of 5044.5, 4541.5, 4419.7 and 351.3 feet. Three radioactive source
on/off cycles were used at each station. These were 16 cycles at 5/45 seconds, 10 cycles at 12/108 seconds and 6
cycles at 15/120 seconds. The results of the station measurements were:

351.3’ — not indicative of flow

4,419.7" — not indicative of flow
4,541.5 — not indicative of flow
5,044.5 — not indicative of flow

A Gamma Ray, Pressure and Temperature pass was then run from 4,150’ to 5,180, with the Gamma Ray providing
depth confirmation of the stations.

Bruce Thomas
US Sales Manager
Bruce.thomas@weatherford.com

In interpreting, communicating or providing information and/or making recommendations, either written or oral, as
to the logs or test or other data, type or amount of material, or Work or other service to be furnished, or manner of
performance, or in predicting results to be obtained, the Contractor will give the Company the benefit of the
Contractor’s best judgment based on its experience and will perform all such Work in a good and workmanlike
manner. Any interpretation of test or other data, and any recommendation or reservoir description based upon
such interpretations, are opinions based upon inferences from measurements and empirical relationships and
assumptions, which inferences and assumptions are not infallible, and with respect to which professional engineers
and analysis may differ. Accordingly any interpretation or recommendation resulting from the services will be at the
sole risk of the Company and the Contractor cannot and does not warrant the accuracy, correctness or
completeness of any such interpretation or recommendation, which interpretations and recommendations should
not, therefore, under any circumstances be relied upon as the sole or main basis for any drilling, completion, well
treatment, production or financial decision, or any procedure involving any risk to the safety of any drilling activity,
drilling rig or its crew or any other individual. The Company has full responsibility for all decisions concerning the
services.

Weatherford

2000 St. James Place +1.713.836.4000 Main www.weatherford.com
Houston, TX 77056
USA
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In interpreting, communicating or providing information and/or making recommendations, either written or oral, as to logs or test or other data,
type or amount of material, or Work or other service to be furnished, or manner of performance, or in predicting results to be obtained, the
Contractor will give the Company the benefit of the Contractor’s best judgment based on its experience and will perform all such Work in a
good and workmanlike manner. Any interpretation of test or other data, and any recommendation or reservoir description based upon such
interpretations, are opinions based upon inferences from measurements and empirical relationships and assumptions, which inferences and
assumptions are not infallible, and with respect to which professional engineers and analysts may differ. ACCORDINGLY ANY
INTERPRETATION OR RECOMMENDATION RESULTING FROM THE SERVICES WILL BE AT THE SOLE RISK OF THE COMPANY, AND
THE CONTRACTOR CANNOT AND DOES NOT WARRANT THE ACCURACY, CORRECTNESS OR COMPLETENESS OF ANY SUCH
INTERPRETATION OR RECOMMENDATION, WHICH INTERPRETATIONS AND RECOMMENDATIONS SHOULD NOT, THEREFORE,
UNDER ANY CIRCUMSTANCES BE RELIED UPON AS THE SOLE OR MAIN BASIS FOR ANY DRILLING, COMPLETION, WELL
TREATMENT, PRODUCTION OR FINANCIAL DECISION, OR ANY PROCEDURE INVOLVING ANY RISK TO THE SAFETY OF ANY
DRILLING ACTIVITY, DRILLING RIG OR ITS CREW OR ANY OTHER INDIVIDUAL. THE COMPANY HAS FULL RESPONSIBILITY FOR ALL
DECISIONS CONCERNING THE SERVICES.

BOREHOLE RECORD Last Edited: 14-NOV-2022 17:49

Bit Size Depth From Depth To
inches feet feet

17.500 0.00 350.00

12.250 350.00 5173.00

7.625 5173.00 7040.00

CASING / TUBING RECORD
Type Grade TypeJoint Size Depth From Shoe Depth Weight Nom Thk
inches feet feet pounds/ft inches

SURFACE 13.325 0.00 350.00 48.00 0.346
PROTECTION J-55 8.625 0.00 5173.00 32.00 0.352
TUBING DOULINE | J-55 4.500 0.00 5234.00 13.50 0.290




REMARKS

AND 6 CYCLES OF 15/120.

(DOT).

INJECTION AT SURFACE: 235GPM AND 435PSI

NO FLOW EVIDENT AT ANY OF THE STATIONS.

DEPTH CORRECTED TO PACKER AT 5138' ON PRECISION WIRELINE CCL LOG FROM 2020.

STATIONS WITH GENERATOR AT 5044.5, 4541.5, 4419.7 AND 351.3' WITH 16 ON/OFF CYCLES OF 5/45 SECONDS, 10CYLES OF 12/108

FAST SHOTS OF 5 SECONDS SHOWED MINIMAL RESPONSE AND WERE VERY STATISTCAL.

THE LOG AT THE END OVERLAYING THE PRESSURE AND TEMPERATURE RUNNING IN SHUT-IN (SOLID) AND WHILE INJECTING

13.32in Casing: 0.00

8.62in Casing: 0.00ft
17.50in Bit size: 0.00 - 350.00 fi

4.50in Casing: 0.00
13.32 in Casing shoe: 350.00 ft

12.25in Bit size: 350.00-5173.00 ft
7.63 in Bitsize: 5173.00 - 7040.00 fi

8.62 in Casing shoe: 5173.00 ft
4.50 in Casing shoe: 5234.00 ft

Total bit depth: 7040.00 ft

Temperature: 109.00 Degrees F

WELL DIAGRAM

Packer: 5141 99 ft

DOWNHOLE EQUIPMENT

C:\1 WLS\a&m\Midway 1\Field\351-5-45_002.dta

Mono-Cablehead

Gamma Ray K

e oy e g~

MCH-AAD LG:1.03ft WT.221b OD:1.457in

Communication Cartridge 10pin 1-11/16"
WCC-CB139 LG: 5971 WT:2431b OD:1.693in

UGR-KA141 LG:234ft WT:1761b OD:1.693in

1766t GR -Gamma Ray
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QPG-EA106 LG:2.23ft WT:8.81b OD:1.693in

Tool Temperature,43mm,177C,10-pin ITB
TMP-NA140 LG:1.93ft WT.881b OD:1.693in

T —

CRE series |l processor section
CRP-BA139 LG:331ft WT.1541b OD:1.693in

5181 CUP5 - cnts per uplink long
5181 CUPA4 - cnts per uplink far
5181 CUP2 - cnts per uplink near
5181 CUP1 - cnts per uplink prox
5181 BKP - Bkgd prox

5181 CUP3 - cnts per uplink FN
5181 BKL - Bkgd long

5181 BKF - Bkgd Far

5181 BKN - Bkgd Near

Casing Reservoir Evaluation Tool Sonde
CRM-BA 139 LG:919ft WT.46.31b OD:1.693in

Terminator sub
TSH-CO LG:0.27ft WT:22Ib OD:1.654in

Tool Zero  (0.00ft from bottom)
Total Length: 26.26 ft Weight: 125.7 Ib
; All measurements relative to tool zero.
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SHOP AND FIELD CALIBRATIONS
C:\1 WLS\a&m\Midway 1\Field\351-5-45_dta

Gamma Calibration UGR-KA 141

Calibrator No: Field Calibration on 05-SEP-2022 11:08
Background Calibrator Standard Units
36.4 803.0 470.2 API
Delta Counts/Second: 766.6 CPS/API = 1630 [ 1 I

QPG Master cCalibration QPG-EA 106

Calnnao



T T

serial Number

220928 Calibration Date 15 Sep 2012

Gauge Type QHB108-16-177 Base Check Date
Max Pressure 16000 PsI Max Temperature 177 Deg C
Min Pressure 13 psI Min Temperature 25 Deg C

Pressure

Pressure polynomial order 3 Temperature polynomial order 3

TO Tl T2 T3 T4
PO 13.6402 -0.585455 -0.0197893 9.3116e-06
P1 42.1819 -0.0208838 2.62627e-05 -5.38063e-08
P2 -0.00199429 8.64228e-06 -3.99023e-08 3.69856e-11
P3 6.96299e-07 4.3671e-10 5.12647e-11 4.4574e-14
P4
Temperature
Temperature polynomial order 3
TO Tl T2 T3 T4
25.2302 -0.731527 -0.000858522 -6.86634e-07
Temperature Tool Shop Survey Calibration TMP-NA 140

Temperature Tool Shop Survey calibration

Tool Type: TMP-NA Serial No: 140

calibration

standard Measured
32 DEGF 36714 Hz
212 DEGF 50849 Hz

COMPANY MID-WAY ENVIRONMENTAL SERVICES
WELL MIDWAY ENVIRONMENTAL NUMBER 1
FIELD DAVENPORT

PROVINCE/COUNTY  LINCOLN

COUNTRY/STATE OKLAHOMA

Elevation Kelly Bushing 886.50 feet Top Log Interval 12.00 feet
Elevation Drill Floor 886.50 feet Bottom Log Interval 5208.00 feet
Elevation Ground Level 87450 feet 7040.00 feet

Depth Driller
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APPENDIX B

FACILITY ANNULUS MONITORING DATA
AND

ANNULUS PRESSURE RECORDING CHART



Mid-Way Environmental Services, Inc.

Facility Conducted Annulus Test

Davenport, Oklahoma

S

MID=-VWAY
A 3t e

Start-Up Procedures:

caanvivs e+ Gaops’ ~ a@dd «d n‘-f'raaanr INSERT DESCRIPTICN OF ACTIVITIES

to Sq sder - b.\li up te BOL psl ~  Stant Fost Gylime— SHop Fost 330pme .
n:'La-,.,. Wes Cold eshe— AJ:L-J- o Sgs'[w e &7 c/g?, w’t—i ‘0-3_- pJ :“Cr’q‘:s‘i‘

Date: /A~2=~3}
Time: 335 poa—

Tubing Pressure: Begin: (713 psi

End: 13 psi
Annulus Pressure: Begin: ¢ J¢ psi {prior to pressuring up)

End: 309 psi (after bleeding back)
Company Representatives: Mid-Way DEQ A & M Engineering

Dave Osborne
Pressure {psi) Time
Initial: Lo q48.
1st Min. 303 10304
2ndMin.  F©3 {1 oo —
3rdMin.  Eod [doopan
4th Min. 5)05: [oop~ Initial Annulus Pressure: ol s
S5thMin, $ol /3op~ Final Annulus Pressure: ¥59 Js¢
30th Min.  §07 R00p~
60th Min. fof S 30p~ % Change = {initial psig-final psig/initial psig) X 100
90th Min.  §09 200p~ % e= "FAILED"
(circle one)

120thMin o Q 330pm

Test Conducted by:

QGU:A OSLOrnb—

Signature: (Q, Lz (m‘—./\
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