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2.0

INTRODUCTION

In accordance with the United States Environmental Protection Agency's (U.S. EPA),
requirements for the Class | UIC permit number MI-163-1W-CO10 granted to
Environmental Geo-Technologies, LLC (EGT) and with the State of Michigan permit
number M-452, an annulus pressure test, temperature survey and radioactive tracer
was needed to be run on Well #1-12 to demonstrate the mechanical integrity of the
well.

The mechanical integrity tests (MITs) are designed to demonstrate that (1) “there is
no significant leak in the casing, tubing or packer” and (2) “the cement at the top of
the injection interval has integrity.” The test procedures to perform mechanical
integrity tests were reviewed and approved by the U.S. EPA and the Michigan
Department of Environmental Quality (MDEQ) prior to initiating the fieldwork.

In addition to the mechanical integrity tests, a temperature survey was run on Well #1-12
to assist in evaluating the injection zone.

SUMMARY OF RESULTS

An amplified annulus pressure test (APT) was performed on June 26, 2013 to
demonstrate that there is no significant leak in the tubing, casing or packer. The fluid-
filled annulus was pressurized to 917-psi for one (1) hour. There was a 2 psi drop in
pressure for the duration of the test. This constitutes a successful pressure test with
a 0.3% change in pressure.

The annulus was then pressurized to 1073-psi for one (1) hour. There was a 4-psi
drop in pressure for the duration of the test. This constitutes a successful pressure
test with a 0.4% change in pressure.

A temperature survey (TS) was run on June 26, 2013 from surface to 4246 feet. The
survey displayed no indication of a loss of external mechanical integrity and did not
display any signs of upward fluid movement into unpermitted formations.
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3.1

3.2

A Radioactive Tracer Survey (RTS) was run on June 26, 2013 to test the bottom hole
cement. The RTS survey confirmed the leak-free condition of the tubing within the
test interval as well as depicting that all injected fluids exited the injection tubing
below the packer and moved out into the injection zone. The RTS further verified
that the cement at the top of the injection interval has integrity and there is no upward
migration of injection fluids around the casing shoe.

Mr. Steve Roy and Mr. Jeff Wawczak with the U. S. EPA, John Frost with EGT, and
Richard Schildhouse with Subsurface Technology, Inc., witnessed the amplified APT,
temperature log and tracer log.

ANNULUS PRESSURE TESTING

The APT was performed on Well #1-12 on June 26, 2013. This test was amplified
based on a discussion with Region 5 and explained in the procedures contained in
Appendix A. The annulus would be pressurized twice for a one (1) hour period rather
than the normal once for a one (1) hour period. The second period was tested at a
higher pressure. The purpose of this test would further confirm the integrity of the
injection string, the long string casing, the wellhead and the packer. The test was
monitored by a digital test gauge with proper certification found in Appendix C.

Annulus Pressure Test Procedures

The procedure for testing the integrity of the annulus was performed in two (2) steps.
Copies of these procedures, as sent to the EPA, are provided in Appendix A. Step
one (1) involved the annulus pressure to be raised to 917-psi and was monitored for
a one (1) hour period and recorded at 10-minute intervals. The second step had the
annulus pressure to be raised to 1073-psi for a one (1) hour period with recorded
readings at 10-minute intervals.

Amplified Annulus Pressure Test Results

The amplified annulus pressure test on Well 1-12 was run on June 26, 2013. The
gauge that was used was APG Digital Model PG 3000; SN Z3339, 0-2000 psi
capacity, calibrated March 11, 2013. During the step 1 test, the annulus had 917-psi
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4.2

SUBSURFAGE

applied pressure and lost 2-psi during the one (1) hour period. Based on the applied
pressure of 917, an allowed loss of 27.5 psi (3% of applied), and since the 2 psi loss
is only 0.3% of the applied, the well successfully passed the first step of the amplified
APT,

During the step 2 test, the annulus had 1073-psi applied with an allowable loss of
32.2-psi. The well annulus lost a total of 4-psi during the one (1) hour period resulting
in a loss of 0.4% of the applied. Based on these loss calculations, it is demonstrated
that wellhead, packer, injection string and long casing show integrity and thus fulffill all
regulatory demands. Forms showing actual data can be found in Appendix C.

TEMPERATURE SURVEY

In response to a regulatory requirement, a temperature survey was run on June 26,
2013 on Well #1-12. The purpose of the requirement is to insure that there is no
evidence of any upward movement of fluid that may travel toward the Underground
Source of Drinking Water (USDW).

Temperature Survey Procedures

The procedures for the temperature survey are discussed in Appendix A of this report
which was submitted and approved by the U.S. EPA bhefore any fieldwork was
started. The temperature tool calibration was confirmed by using a bucket test
incorporating the use of both cold and hot water as well as a plant-supplied,
calibrated lab thermometer. This test is displayed at the beginning of the
temperature log which can be found in Appendix D. The base temperature was run
from surface down to 4246 feet.

Temperature Survey Results
The last two times that temperature surveys were run on Well #1-12 were January 3,

2007 and December 4, 2012. The data that was collected at that time was compared
to the June 26, 2013 data and is displayed in Table 1 below.
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WELL #1-12
TABLE 1
Depth | January 3, | Gradient/ | December 4, | Gradient/ | June 26, | Gradient/
2007 1000’ 2012 1000’ 2013 1000°

100 55.5 51.0 53.5

500 53.8 1.25 52.6 4.0 52.0 3.8
1000 56.4 5.2 55.3 5.4 54.7 5.4
1500 59.2 5.6 58.1 5.6 57.5 5.6
2000 61.6 4.8 60.6 5.0 60.0 5.0
2500 65.9 8.6 65.0 8.8 64.4 8.8
3000 74.7 17.6 74.1 18.2 73.5 18.2
3500 79.6 9.8 79.2 10.2 78.6 10.2
4000 83.6 8 83.2 8.0 82.8 8.4
4250 88.2 18.4 85.2 8.0 85.2 9.6
4500 93 19.2

As can be seen in the table above, both the actual temperatures and calculated
gradients obtained June 26, 2013 are near mirror images from the January 2007 and
December 2012 logs. The only minor difference is at approximately 4250 feet near
the top of the injection zone; the 2007 temperature was slightly higher due in part that
active injection was more recent. The results that were produced by the 2013 survey
did not show any indication of upward fluid movement at the casing shoe or into the
confining zone, thus satisfying all regulatory requirements for mechanical integrity.
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5.0 RADIOACTIVE TRACER SURVEY

5.1

In order to verify that no fluid is moving upward around the casing shoe, a radioactive
tracer log is run. Interpretation of the RTS indicates whether or not there is migration
of injection fluids through channels in the cement sheath surrounding the protection
casing.

This RTS is run by first recording a base gamma ray log over the interval of interest.
Fluid is injected and a radioactive slug of lodine 131 is released above the area to be
tested. Fluid is injected and the progress of the slug monitored by repeatedly
lowering the logging tool below the moving slug and logging upward through the slug.
A second verification of the absence of upward fluid movement is obtained by
releasing a slug of lodine 131 above the area to be tested. The logging tool is set at
the depth of interest and gamma radiation is recorded for approximately 30 minutes
with the logging tool stationary. A final gamma ray survey is run to complete the
logging procedure.

Radioactive Tracer Survey Procedure

An RTS was run between 4240 feet and 3090 feet in injection Well #1-12 on June 26,
2013.

A. First Base Log: 4238 feet to 3090 feet

B. Five (5) minute statistical check at 3955 feet
Five (5) minute statistical check at 3802 feet

C. First radioactive slug ejected at 3100 feet. The following table contains the
depth of the top and bottom of each pass and the depth of the peak.
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PEAK | FLOW
START | STOP | DEPTH| GPM
3250 3100 3149 22
3300 3150 3221 22
3400 3216 3327 22
3600 3450 35560 22
3800 3645 3741 22
4000 3813 3930 22
4100 3950 | 4062 22
4150 | 4012 4097 22
4200 | 4016 | 4122 22

OV IN|DOTBD|WIN|=

D. Second radioactive slug ejection at 3750 feet
Stationary time drive sequence
Fluid pump rate — 22 GPM
Bottom detector set at 4080 feet
Top detector set at 4071.5 feet
Monitored for 30 minutes

E. Final Base Log 4238 feet to 3090 feet
9.2 Results of the Radioactive Tracer Survey

The radioactive tracer run in Well #1-12 on June 26, 2013 confirmed the leak-free
condition of the tubing within the test interval as well as depicting that all injection
fluids exited the injection tubing below the packer and moved out into the injection
zone. The RTS verified that the cement at the top of the injection interval has
integrity and there is no upward migration of injection fluids around the casing shoe.

6.0 CONCLUSIONS

In conclusion, the Environmental Geo-Technologies, LLC Well #1-12 has displayed
internal and external mechanical integrity. All procedures and evaluations have been
done in accordance with state and federal requirements mandated in regard to U.S.
EPA Permit MI-163-1W-C010 and Michigan Permit M-452.
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* There is no significant leak in the casing, tubing or packer as evidenced by an
amplified annulus pressure test conducted on June 26, 2013.

* The temperature survey that was run on June 26, 2013 was comparable to the
previous surveys conducted on January 3, 2007 and December 4, 2012. The
2013 survey displayed no indication of any fluid having an upward movement,
thus confirming external integrity.

* The cement at the top of the injection interval and around the casing shoe has
integrity. The survey that was run on June 26, 2013 indicated that all fluids left
the injection string and entered into the formation and showed no indication of
upward movements.

SUBSURFACE




FIGURE

SUBSURFACE

[



KB 13’
GL 0’

BASE OF USDW _
100" RKB

BELOW GROUND DETAILS

CONDUCTOR CASING: 20" 0.D., 94 Ib/ft, SET AT 119’ KB
IN 24" HOLE AND CEMENTED TO SURFACE

SURFACE CASING: 1334 O.D., 48 Ib/ft, H-40 SET AT
396" KB IN 174" HOLE AND CEMENTED TO SURFACE

INTERMEDIATE CASING: 934" 0.D., 36 Ib/ft, J—55 SET AT
824" KB IN 124" HOLE AND CEMENTED TO SURFACE

LONG STRING CASING; 7" 0.D., 26 Ib/ft, J—55 SET AT
4,080" KB/MD IN 84" HOLE AND CEMENTED TO SURFACE

INJECTION TUBING: 4—1/2" 0.D. FIBERGLASS
KICK—OFF POINT TO 4,050' KB/MD

:NOICXOJORONONONONO

LARH RKB 1y ANNULUS FLUID: OIL BASED FLUID
L1
y x PACKER AND SEAL ASSEMBLY: 4—1/2" X 7" GPS PACKER,
iy ) TOP AT 4,050' KB/MD. BOTTOM AT 4,055 KB/MD
' ‘v.
e ¥ DIESEL PAD UNDER PACKER
,Q—" 22 TOP OF FILL AT 4,246' KB/MD
~, . TRUE BOTTOM OF WELL IS 211" SOUTH
@ * AND 754" WEST OF SURFACE LOCATIONS
TOP OF CONFINING ZONE [ -. e
2,364' GL/IVO— [ -
2,377' KB/WD |- - *
i s
& '
_v_ i}
_ v d

TOP OF INJECTION ZONE :.
3,369' GL/TVD— |1 ,
3,382° KB/TVD 3 o

SUBSURFACE HOUSTON, TX.

TOP OF INJECTION INTERVAL |-+ ; @
3,937' GL, 3,950' KB~ | < SOUTH BEND, IN.
N S @ BATON ROUGE, LA.
= 8 FIGURE 1
0 ENVIRONMENTAL GEO-TECHNOLOGIES, LLC
ROMULUS, MICHIGAN
EGT #1—-12 WELL SCHEMATIC
0 4,522' 6L/IVD
4,535" KB/TVD S J DATE: 7/12/13 | CHECKED BY:e2yaEa]JOB NO: 60D6957
DRAVIN BY: CRB |APPROVED BY{Z s, 3| DWG. NO:

4,645" KB/MD




APPENDICES

SUBSURFAGE‘

P




ATTACHMENT A

REGULATORY CORRESPONDENCE
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€O ST UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
' 3 REGION 5
77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3590

g@
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O
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A ppote?
REPLY TO THE ATTENTION OF:

NOV 2 8 2017 ' sl

Mr., Tom Athans

Helicon Holdings

1001 Woodward Ave., Suite 400
Detroit, Michigan 48226

Subject:  Approval of Proposed Procedures for a radioactive tracer survey, temperature
log, and amplified annulus pressure test scheduled for December 3, 4, and 5,
2012 in Environmental GeoTechnologies (EGT) well #s 1-12 and 2-12,
United States Environmental Protection Agency Underground Injection
Control (UIC) Permit #MI-163-1W-C010 and #MI-163-1W-C011

Dear Mr. Athans:

I have reviewed the procedures attached to Jeffrey Woolstrum’s letter of October 31,
2012, for the testing referenced above. The test procedures are approved with the

addition of the following requirements for each well:

o The annulus fluid returned at the conclusion of the Amplified Annulus
Pressure Test must be recorded and reported with the test results,

°  Prior to running the temperature log, the temperature logging tool must be
compared with a calibrated thermometer in ice water and water of ambient
temperature. These temperature readings must be recorded and reported
with the test results, '

° A gamma ray log must be run in conjunction with the temperature logs.

o Injection of fresh water at a flow rate between 20 and 50 gallons per
minute is approved for conducting the radioactive tracer surveys.

Please remember to submit the digital data either on diskette, CD or by email when the
report is submitted.

Our policies require that testing be witnessed by our contract field inspectors. Please
contact Jeff McDonald at (312) 353-6288 to schedule the witnessing of these tests.
Unwitnessed tests are only acceptable if it is impossible for the field inspectors to be
present. If tests do not provide definitive information concerning the conditions which
they are designed to ascertain, EGT will be required to rerun them.



If you have any questions or comments-about the contents of this letter, please contact me
by phone at (312) 353-7316 or by email to batka.allan@epa.gov.

Sincerely yours,

d{wc,»é Z—

Allan Batka, Engineer )
Underground Injection Control Branch

ce: MDEQ, Raymiond Vugrinovich



AMPLIFIED
ANNULUS PRESSURE TEST PROCEDURES
FOR
EGT WELL #1-12 AND EGT WELL #2-12

° Record last date of injection
* Well must be shut in a minimum of 48-hours prior to annulus testing

* Install digital test gauge at test port that has been certified within
the last 12 months (certificates to be at hand)

* Pressure up annulus to approximately 900 psi for one (1) hour prior
to test to allow for annulus to equilibrate

* Record current annulus pressure
* Record current injection pressure
* Record current annulus fluid in storage tank

° Pressure up annulus to 900 +25/-0 psi and allow annulus to
equilibrate

* Record data at 10-minute intervals for a one (1) hour period.
(Pressure change limited to 3% of applied pressure for a one (1)
hour period)

* Raise annulus pressure to 1050 +25/-0 psi and allow annulus to
equilibrate

° Record data at 10-minute intervals for a one (1) hour period.
(Pressure change limited to 3% of applied pressure for a one (1)
hour period

e

P o A Y v n =

SUBSURFAGE




AMPLIFIED
ANNULUS PRESSURE TEST PROCEDURES
FOR
EGT WELL #1-12 AND EGT WELL #2-12
(CONTINUED FROM PAGE 1)

° The testing is considered acceptable if pressure fluctuation is less
than 3% from original applied pressure for each of the one (1) hour
periods

° Return annulus to normal stand-by pressure

* Put WAMS system back on line

* Return well to operator control

SUBSURFAGE




PROCEDURES FOR RUNNING
STATIC TEMPERATURE LOG
ON
EGT WELL #1-12

* Rig-up wireline unit on hole
* Verify temperature sonde has been calibrated and has certification

* Run tool well and record temperature from surface to K.D. (4649’)or
top of fill

° Tool to be run at a consistent speed and not to exceed 30 feet per
minute

* Once tool reaches bottom, stabilized temperature readings (3
minutes) should be made at 500’ intervals while coming out of well

* After completion of temperature survey, wireline rig should be made
ready to perform radioactive tracer survey (RTS)

SUBSURFAGE 3




PROCEDURES FOR RUNNING
RADIOACTIVE TRACER SURVEY
ON
EGT WELL #1-12

* Radioactive tracer material to be iodine 131

* Rig-up surface read out wireline unit on hole
* Run into hole with casing collar locator and radioactive tracer tool

° Run bottom up base run survey from 4649’ (or deepest attainable)
to 3093’ (sensitivity at 40 counts per second per inch (CPSPI)

* Run first 5-minute stat with bottom detector at 3955’

* Run second 5-minute stat with bottom detector at 3802’
* Startinjection at a rate of 15 gpm

* Release first slug at 3100’

* Chase slug approximately 14 chases with a minimum of two (2)
chasers in tubing

* Release second slug at 3750’

* Run 30-minute time drive with bottom detector at 4080’
* Run final base bottom-up from 4649’ to 3093’

* Rig down wireline

* Turn over to operator

SUBSURFACE 5
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After Procedures Have Been Submitted
Prior to Performing Mechanical Integrity Testing

* Verify that regulating agencies have received procedures a
minimum of 30 days prior to performing MIT

* Provide agencies with a proposed date for running MIT in order to
allow a witness to be present, if required

* Verify that all personnel and services have satisfied safety
requirements of operator

* Provide JSA and/or review procedures with all on site

° Insure that all individuals are fitted with required safety attire

SUBSURFACE 10
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ATTACHMENT B

CHRONOLOGY OF FIELD ACTIVITIES
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CHRONOLOGY OF FIELD ATIVITIES

ENVIRONMENTAL-GEO TECHNOLOGIES, LLC

WEDNESDAY, JUNE 26, 2013

* Rig-up and perform amplified annulus pressure test on Well #1-12

* Set-up and run cold and hot bucket test for Well #1-12

* Rig-up and perform amplified annulus pressure test on Well #2-12

Rig-up and run temperature for Well #1-12

* Rig up and run radioactive tracer survey on Well #1-12

THURSDAY, JUNE 27, 2013

¢ Set-up and run cold and hot bucket test for Well #2-12

* Rig-up and run temperature for Well #2-12

* Rig up and run radioactive tracer survey on Well #2-12
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ATTACHMENT C

ANNULUS PRESSURE TEST DATA AND CALIBRATION
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
STANDARD ANNULAR PRESSURE TEST

Operator (° L!Hi[;)]\‘}]ﬁ] State Permit No. 1\4]5“4‘%\7)
Address |Z|§Q | X;ﬂ;h;c;\) S'T?‘eet USEPAPennitNoM}*I(O?) W~ GOt
et VN, chignn 44226 Date of Test (O/Z(a/ 13

Well Name \(\ltn \- \Z (TE'S\” 1) WeIIT\'peQ ASS I E\azﬁg_&d; COI“M

LOCATION INFORMATION Quarterofthe  “Quarter of the ~_ Quarter

of Section [ ; Range c\(:‘—__ , ; Township 9= . County
Company Representative E, ~ :!Clild hc!‘ BE ; Field Inspector ¢ S, L sz-g a¥X..
Type of Pressure Gauge ieavar. dneh face; Zesex psi full scale; A psi increments;

;

New Gauge? Yes [0 No }Zf If no, date of calibration \ &/t 1z Calibration certification submitted? Yes )ZT/ No [

TEST RESULTS
Readings must be taken at least every 10 minutes for a
minimum of 30 minutes for Class II, 1l and V wells and 60 | 2-year test for TA’d wells on time? Yes [0 No [

5-year or annual test on time? Yes [1 No O

minutes for Class I wells.

After rework? Yes [0 No O
For Class II wells, annulus pressure should be at least 300 crrewor © . ©
psig. For Class I wells, annulus pressure should be the ~ Newly permitted well? Yes [/ No []

greater of 300 psig or 100 psi above maximum permitted
injection pressure.
Original chart recordings must be submitted with this form.

Pressure (in psig) "
Time Annulus Tubing Casing size 5‘\"

20 q17 { Tubing size 9,5 na\ﬂq\\

_ 9430 Gllp ! Packer type C_,P% N\\tlabu. 2
9:40 Al Z Packer set @ ACSO - AnEE i/ nnw
SNw¢) < 2 Top of Permitted Injection Zone AA 27
10.QO AUAs 2. Is packer 100 ft or less above top of
10O S A Injection Zone ? Yes O No [J
(.20 (] (o 3 If not, please submit a justification.

Fluid return (gal.) 12,5\ 9
Comments:
Test Pressures: Max. Allowable Pressure Change: Initial test pressure x 0.03 Z%" psi
Test Period Pressure change A 2 psi
Test Passed )Z( Test Failed O

If failed test, well must be shut in, no injection can occur, and USEPA must be contacted within 24 hours.
Corrective action needs to occur, the well retested, and written authorization received before injection can
recommence.

[ certify under penalty of law that this document and all attachments are, to the best of my knowledge and
belief, true, accurate, and complete. T am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations. (See 40 CFR 144.32(d))

IS nnRe D, WD ROOSE = W, N W T, e N A T=\v2Z—-\3>

Printed Name of Company Representative ~ Signature of Company Representative Date




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
STANDARD ANNULAR PRESSURE TEST

Operator E) wimniedt| Gestedmelogic o State Permit No._[{[S MAS2,
Address 1210 Peagksen)_ Stect USEPA Permit No. M| - [(52~ W] ~ COl
Uit Michiean  Hy 226, Dateof Test_Cof26/\3

well Name Wl 1-122 (st 2) well Type (lazs |- Waznedoon Comen,
LOCATION INFORMATION _ Quarter of the Quarter of the Quarter

of Section \ Z ; Range Cle ; Township 5 3 ; County \,\)P\L‘\(‘\je :
Company chresentativéfl_'%\ 63\{.](“3@ YSE ; Field Inspector \( oawez2a 2

Type of Pressure Gauge >reven inehface; —zemexes  psi full scale; \ psi increments;

New Gauge? Yes [0 No )Z( If no, date of calibration t?.} tp’\ZCalibralion certification submitted? Ye§/é No O
TEST RESULTS '

Readings must be taken at least every 10 minutes for a ‘
minimum of 30 minutes for Class 11, 111 and V wells and 60 | 2-year test for TA’d wells on time? Yes 01 No [
minutes for Class I wells. -

For Class IT wells, annulus pressure should be at least 300 Afler owpeh} Yol 'No H
psig. For Class [ wells, annulus pressure should be the Newly permitted well? Yes (A& No [
greater of 300 psig or 100 psi above maximum permitted
injection pressure.

Original chart recordings must be submitted with this form.

S-year or annual test on time? Yes [0 No [

Pressure (in psig)

/
Time Annulus Tubing Casingsize 7 ( 5‘[“@,&L3
l(): ZS . IO=75 3 TUbillg size — i’ N i v = - A
10D 073 3 Packer type (€% Mo V2.
IOLHS [OA 5 Packer set @ AcSo' -4A0ss' win/ ca
0L55 1O ) Top of Permitted Injection Zone \5E| N7
WL OS 1O9Y A Is packer 100 ft or less above top of
HilS (O70 %) Injection Zone ? Yes [0 No [
2.5 I! }(QCI 2 If not, please submit a justification.
' Fluid return (gal.) 1S. 0
- Comments:
Test Pressures: Max. Allowable Pressure Change: Initial test pressure x 0.03 \-.;)Z A psi
_ Test Period Pressure change (p psi
Test Passed )2{ ~ Test Failed [J

If failed test, well must be shut in, no injection can occur, and USEPA must be contacted within 24 hours.
Corrective action needs to occur, the well retested, and written authorization received before injection can
recominence.

I certify under penalty of law that this document and all attachments are, to the best of my knowledge and
belief, true, accurate, and complete. 1 am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations. (See 40 CFR 144.32(d))

Benrep W) Scawbrosse A= e I S A Mo~ 9-vzavE
Printed Name of Company Representative ~ Signature of Company Representative Date




Automation Preducts Group, Inc.
il 1025 West 1700 North
Logan, UT 84321

Tel: 435-753-7300
Fax: 435-753-7490
- Wwiv.apgsensors.com

NIST CALIBRATION DATA

OUTPUT

This instrument has bean checked for accuracy, recalibrated to manufacturer's sp'ecTﬁcatJons using Best Fit Straight Line (BFSL), and found to be within the spzcified tolerance (unless othenvise not

Technician Name and Initials

CALIBRATION REPORT - STATEMENT OF TRACEABILITY .

The Instruments used in this cal'bration are raceabls to the National Institute of Standards and Technology (NIST) through certification documents on fils at APG.

APG is in compliancewith ANSUNCSL Z540.1

This report shall not be reproduced except iﬁ full, without the written approval of APG.

9001495 Rev. G

‘ —— , "RANGE RATED ACCURACY |
Certificate Number: 419323 ~ 2000PSI G +- 0.256% FS srsL ‘
MODEL NUMBER: PART NUMBER | SERIAL NUMBER [ACTUAL LINEARITY| ACTUAL HYST.
PG-3000 548010-0722 73339 0.03% FS 0.05% FS
WORK PERFORMED: - } __CALIBRATION RESULTS.
T . T __DISPLAY | PRESSURE | OUTPUT
‘M CALIBRATE TO MFG. SPEC. 0 0o N/A
IN ACCORDANCE WITH 9001749 '
: , 400 400 N/A
CALIBRATE IN COMPLIANCE WITH ,
ANSI / NCSL Z540.1 801 800 N/A
' ) A
O RepAR 1201 1200 N/
, 1600 1600 N/A
[] MODIFY L -
1999 1999 N/A
L NEWITEM 1601 1600 N/A
S 1201 11200 N/A
800 800 - N/A
400 - 400 N/A
. 0 0 "N/A
P.O. NUMBER SALES ORDER NUMBER | CUSTOMER I.D. DATEOF TEST | DUE DATE
70-15881 211656 = 3/11/2013 '
The calibration 'Due Date' has purposelv been left blank, as APG will not dic!late't'o our customers when they should re-calibrate their instrhments._
STANDARD USED , ,
MFG. MODEL " | INSTRUMENT | SERIAL #|ACCURACY| CAL.DATE |RECAL DATE|CERT NUMBER|SOURCE|
AMETEK T-150-1/C Dead Weight 28097 +/-0.025% 12/6/2012 12/6/2013 581162 ~ Simeo 1
[ENVIRONMENT TEMP. 68 DEG.F HUMIDITY 20 % N
PERFORMED BY: Daniel Bardwell _ _L‘)E)



Baker Atlas

January 28, 2013

To whom it may concern:

On this date I preformed the in house tool calibrations on the following series 2

Baker Atlas

930 S. West Street
Olney, Illinois 62450
Tel (618) 393 -2919
Fax (618) 395 - 7872

Jelf Uhlmann
District Manager
Northeast District

120

Temperature tools, below are my findings. Tools were checked using our standard calibration

procedures. Performed by Mike Bailey Electronic tech.

80 Degrees = 800 Hz. + or — 5%
300 Degrees = 3000 Hz. = or — 5%

Tool Serial Number 50033 (2120)

Low end 800 Hz. Frequency Which equals 80 Degrees F. check = 806.5Hz.

High end 3000 Hz. Frequency Which equals 300 degrees F. check = 3012.0 Hz.

Tool Serial Number 361252 (2120)

Low end 800 Hz. Frequency Which equals 80 Degrees F. check = 799.6 Hz.

High end 3000 Hz. Frequency Which equals 300 degrees F. check = 3004.3 Hz.

Tool Serial Number 68732 (2142)
Low end 800 Hz Frequency Which equals 80 Degrees F. check = 800.0 Hz. .

High end 3000 Hz Frequency Which equals 300 degrees F. check = 3003.2 Hz

Jeff Uhlmann



ATTACHMENT D

TEMPERATURE LOG




BA
HUGHES)

gl
KER

Baker Atlas

Nuglee

Flle No: Company _ENVIROMENTAL GEOTECH TECHNOLOGIES
Well EGT #1-12
API No: Field ROMULUS STORAGE
County WAYNE State _MICHIGAN
Location Other Servlces
THANK YOU! 1670'FSL & 2372'FBL TEHP
SEC 12 TWP 3§ RGE 9E
Permanent Datum G.L Elevation 626 ft Elevations
Log Measured From K.B. 13 ft Above P, D, KB 639 ft
Drill Measured From KELLY BUSHING DF 638 £L
GL 626 ft
Date 26-JUNE-2013
Run SUB
Service Order 625735
Depth Drlller 4645 £t
Depth Logger 4240 £t
Bottom Logged Interval 4240 ft
Top Logged Interval 3090 ft
Time Started 15:00
Time Finished 20:30
Operator Rig Time PRODUCTION LOGGER
Type of Fluid in Hole WATHR
Fluld Density N/A
Salinity N/A
Fluld Level INJECTION
Logged Cement Top N/A
Wellhead Pressure N/A
Maximum Hole Deviation N/A
Nominal Logging Speed 30 fpm
Maximum Recorded Temperature N/A
Reference Log TRACER
Reference Log Date 5-DEC-2012
Equipment No. | Location 9747 | oxmmy, 12 ]
Recorded By JERRY GINDER
Witnessed By MR, SCHILDHQUSE. MR, STEVENROY (RpA) |

ey e




[ L L
Via Differential
BAKER -
HUGHE [emperafure
=
@
Baker Atlas Gamma \MQ\ 5
File No: Company  ENYIRCNMENTAL GEGTECH TECHNOLOGIES 2
Well EGT B1-12 .W
APl Wo: Field REOMULUS STORAGE =
County WATNE State  _WICHIGAN <
N
Location Other Services = g
THANK YOLL 1670°FSL & 2372 FEL TRACER Dmn,
k]
SEC 12 TWP 3% RGE 9E
Parmuansnt Dotum G.L Elavation B26 ft Elevetions ol vl [l vl
Leq Meosured From k.H8. 13 ft Abcre P, DL KB 839 ft W_w W_w W_w W_w
Drill Mensured From KELLY BUSH NG OF &8 ft +|ale]g
GL 626 ft

servica Grdar

Depth Oriller

Depth Logger

Bottom Logged Interyal

Tap Logged Interval

Time Started

Time Finishad

Operater Rig Time

Type of Fluid in Hele

Fluid Censity

Salinity

Fluid Leval [ MJECT | Tk
Lagaed Cemesnt Top RS A

Wallhaad Prassure 0 psi
Waxirnurn Hale Daviation (RN

Heminal Logging Spead 30 fpm
Maximum Recarded Temperature B5.2 degF
Refarence Log TEWF
Raferance Log Date 04=DEC=2012
Equiprnent He. | Locotion G747 E=An
Recorded By JERERY & INOER

LaiNn =18

13.375 in

Borehole Record

4
=
m
E
fak]
o

L=
3

=

-
[ix]
m

|
[
fak)

i

-

L
s}

4

=
L
=
b

i)
e

o

-
[
e
E
&

)
ix]
jun |
L]
fak)

i

-
m
=
T
=
ix]
[ak)
m
o

L
[
E
L
[
jun
b=
ol
[y
o

—
=)
La]
|y
o

—
a

far
m
[
L
[
e

e
|y
o
|y

—x
=}
|y

But since all interpretations are opiniens based on inferences from electrical or other measurements, we

cannot, and we de not quarantee the gecuracy or correctness of any interpretation,
of responsible for any loss, cost, damages, or expenses whatscever incurred o sustained by the customer

resulting from any interpretation made by any of our employees.

B4KER HUGHES CREW: C.EREWER

- FBLD HERE

Critrenmr and Moad o
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Fun Trip Tzl Series Mumber Sarial Humber Pesition
1 GR T311%A SRGES FREE
1 TEMF 21 200%A aln FREE
1 CLoL 2E2AEA SE1GTT FREE

BUCKET TEST (ICE WATER)

TOOL= 40.5 DeG
THERM= 41.0 DEG

DEFTH OFFZETS
{for Acquired Curves)
SERIES DEFTH CFFSET ACQUIRED CURVES
233THA -8.000 CEL ACTL
131164 -2.000 GR GRBU
212104 0200 TEMF OTEM COMPOSIT
242704 0200 WELI
STETEM 0200 TEH TTEHW
Created by = CHWT, w4.07.00
Flotted by = FlotMgr, +5.4.504
Company = EGT
Well = 2-12
File Mame = dz'w=al|data\B2E7354 tempOl. =t f
Mode = Plotdgr 5.4.504
Interval = 0 to 300
Created @ B/28/2013 9:57:49 Al
1 SPEEG 10 - o TEMP 5
--------------- f I;I';""""""" & degF
1500 TEK -0 % -5 DTEM 05
T T T T ] e .
o
=1 £
) ol
q GR 150
gapi
LA T | | | | | |
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150
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COMPOSIT a6
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BUCKET TEST (HOT WATER)
TOOL= 135.6 DEG
THERM = 137.0 DEG




DEFTH OFFSETS
{for Aequired Cunsas)

SERIES DEFTH GFFSET ACQUIRED CURVES

2321 Ha, -6.000 ool ACCL

131154 -2.000 GR GRAU

212104 0. Qo0 TEMF OTEM COMPOSIT
242104 0. Qo0 HEU

SrETEM 0. Qo0 TEN TTEN

Greated by & CNT, w4.07.00
Plotted by : PlotMgr, vE.4.504

Gompany s EGT
Well + 2-12
File Mame : d:hwel |data G257 35 templ .t f
Mode : Plothgr 5.4.504
Interval : O to 300
Cregtad « B/26/2013 10:05:47 AM

p SPEEC 10 - 3 TEMPF 150
fpm % degF
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1560 TEHM 200 = Y DTEM o5
Ibf by degF
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5o COMPOSIT 214
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fpm s deqF
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L - o Y
Ibf E degF
cgL ~
=01 44
——
Ll o8
4 GR 150
gapi
5o COMPOSIT 0
dagF
140 GREU Ak
Japi
DEFTH OFFZETS
{for Acquired Curves)
SERIES DEFTH CGFFSET ACQUIEED CLURYES
2321HA =3.000 CCL AL
15311XA =2.000 GR RBL
212104 0,000 TEMP OTEM COMPOEIT
2421 A 0,000 HEL
SETEM 0,000 TEM TTEM
Created by z CNT, w4.07.00
Platted h}’ r Plotigr, «5.4.504
Company @ EGT
Well = 2-12
File Mame z DrWELLDWTANG2ST 35 TEMPO2 . XTF
Maode z Plotdgr 5.4.504
Interyal @ 38.00 - 4268.00 foat DOWH
Cragted @ 6726/2013 11:51:15 AM
o L = Gl TEWP 70
fpm £ degF
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S MIN STAT

J/700

DEFTH OFFZETS

{for Acquired Curves)

SERIES DEFTH CFFSET ACQUIRED CURVES
2321THA =5.000 CLL ACTL
131164 =2.,000 GR [FEL
Z121%A 0.000 TEMF DTEM COMPOSIT
Z421KA 0.000 RIEL
SrSTEM 0.000 TEM TTEH
Created by = ONT, w4.07.00
Platted hf : Plotigr, w5.4.504
Company = EGT
Well = 2-12
File Mame = Dz \WELLDATANE2S57 554 TEMPOL. XTF
Mode = PlotMgr 5-4.504
Interval = 0 to 180
Creohed © 6/26/2013 2:24:05 P
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-0 1 40
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Japi
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degF
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gapi

S MIN STAT

JZ200"

DEFTH OFFSETS
{for Acquired Cunves)

EERIES DEFTH CFFSET ACQUIRED CURVEES

2321HA -B.a00 CoL AL

131164 =2.000 GR GRAEU

2121 6A 0200 TEMF OTEM COMPOZIT

243754 0200 WELI

STETEM 0200 TEH TTEHW

Created by : CHNT. v4.07.00
Flotted by : Plotigr. vG.4.504
Company = EGT
Well = 2-12
File Mame = DzWWELLDWTANBZ57 35 TEMPOS . X TF
Mode = PlotWgr 5.4.504
Interval = 0 to 180
Created @ B26/2013 2:30:01 Pl
p SPEED 104 = & TEMF A
--------------- éé-------------- o deqF
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156 TEN -2 % 05 DTEM 05
Ibf o deqF
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CEL
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|__|
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q GR 150
gapi
= COMPOSIT 200
deqF
150 GRAL 00
gapi

S MIN STAT

2700

DEFTH OFFSETS
{for Acquired Cunves)

SERIE= DEFTH QFFSET ACQUIRED CURVES
232 1ha -6.000 cCcL ACCL
1311 =2.000 GR GRAU
212104 0. Qo0 TEMF OTEM COMPOSIT
242104 0. Qo0 HEU
STSTEM 0. Qo0 TEN TTEN

Created by : CWT, w4.07.00
Flotted by : FlotMgr, v5.4.504
Company @ EGT
Well + 2=12
File Mame : D:\WELLDATANBSST 35 TEMPOE. XTF
WModae : Plaotdgr 5.4.504
Interyal : O to 180
Cregted @ B/2E/2013 2:35:12 P
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DEFTH OFFSETS
{for Acquired Curves)
SERIES DEFTH QFFSET ACQUIRED CURVES
2E21HA -2.000 CoL ACCL
1311KA =2.000 GR GREL
2121x4 0,000 TEWMP DTEM COWPOSIT
24214 0,000 HEW
SYSTEM 0,000 TEW TTEN
Created by & ONT, w4.07.00
Platted by : PlotMgr, vG.4.504
Company = EGT
Well : 2-12
File Mame & D\WELLDATANG257 5354 TEMPOT . XTF
Mode = PlotMgr 5.4.504
Interyal = 0 to 180
Created @ 626/2013 2:40:42 PY
1 SPEED 100 - & TEMP "
"""""""" T & dagF
1564 TEM =2k é =] DTEM 5
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DEFTH OFFSETS
ifor Acquired Curves)
SERIES DEFTH GFFSET ACQUIRED CURVES
2E21HA -B.000 CoL ACCL
1311KA -2.000 GR GRAL
212104 0,800 TEWMP DTEM COWMPOSIT
242104 0,800 HEW
SYSTEM 0,800 TEW TTEHW
Created by & ONT, w4.07.00
Plotted by : PlotMgr, vG.4.504
Company = EGT
Well : 2-12
File Mame : Dz\WELLDATANE257 554 TEMPOE.XTF
Mode : Plothgr 5.4.504
Interval = 0 ta 180
Created @ B7°26/2013 2:48:24 P
a SPEED 100 . 5 TEMPF 10
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15010 TEN -2 2 ot DTEM o5
Ibf e degF
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L o
i GFR 150
gapi
5 COMPOSIT 200
dagF
50 GREU -
gapi

S MIN STAT

1200

DEFTH OFFSETS

{for Acquired Curves)

SERIES DEFTH COFFSET ACQUIEED CURVES
233THA -8.000 CEL ACTL
131164 -2.000 GR GRBU
212104 0200 TEMF OTEM COMPOSIT
242704 0200 WELI
STETEM 0200 TEH TTEHW
Created by @ CHT, w4.07.00
Flotted by : FlotMgr, +5.4.504
Company @ EGT
Well = 2-12
File Warme @ DrWELLDATANGZS735 TEMPOS. XTF
Mode = Plotdgr S5.4.504
Interval @ 0 to 180
Created «© 6/28/2013 2:51 145 PU
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a SPEED 100 = 5 TEMP 0
fpm % degF
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1560 TEM 200 = a5 DTEM a5
Ibf by degF
=
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L &
p R 150
Japi
58 COMPOSIT 04
degF
150 GREL 300
gapi
/007
DEFTH OFFZETS
{for Acquired Curves)
SERIES DEFTH CFFSET ACQUIRED CURNVES
2E21hA, -3.000 CGL ACTL
1511%A =2.,000 GR GRBL
21210A 0,000 TEMP OTEM COMPOZIT
242104 0,000 NEL
STSTEM 0,000 TEN TTEN
Created by @ CHT, w4.07.00
Flotted by : FlotMgr, +5.4.504
Company @ EGT
Well : 2-12
File Warme @ DrSWELLDATANGZS73STEMP10.XTF
Mode z PlotMgr S5.4.504
Interval @ 0 te 18O
Cragted : 6/26/2013 2:58:52 PW
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qupi
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DEFTH OFF=SETS
{for Acquired Cunves)
SERIES DEFTH COFFZET ACQUIRED CLURVES
2E21MA —-H.000 CeL ACCL
131104 =2.000 GR GRAEU
2912154 0,000 TEMF DTEM COMPOZIT
242154, 0,000 NEL
STSTEM 0,000 TEN TTEN

Created by : CWT, w4.07.00
Flotted by : FlotMgr, v5.4.504

Company @ EGT
Well «+ 212

File Wame & D:AWELLOATANB2GTSETEMP11 . XTF
WModae : Plotdgr 5.4.504
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EW I ROMMENTAL GEOTECH TECHMALOGIES

EGT $1-12
FOMULLS STORAGE
Balker Atlas WeTHE State WICH GAMN
Location Elevations
1670 F5L & 2372°FEL KE 833 ft THAKK YoUl
OF 838 ft
Gl B2S ft

SEC 12 TWFE =5 RGE  9E
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RADIOACTIVE TRACER SURVEY
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Baker Atlas

Nuglee

Flle No: Company _ENVIROMENTAL GEOTECH TECHNOLOGIES
Well EGT #1-12
API No: Field ROMULUS STORAGE
County WAYNE State _MICHIGAN
Location Other Servlces
THANK YOU! 1670'FSL & 2372'FBL TEHP
SEC 12 TWP 3§ RGE 9E
Permanent Datum G.L Elevation 626 ft Elevations
Log Measured From K.B. 13 ft Above P, D, KB 639 ft
Drill Measured From KELLY BUSHING DF 638 £L
GL 626 ft
Date 26-JUNE-2013
Run SUB
Service Order 625735
Depth Drlller 4645 £t
Depth Logger 4240 £t
Bottom Logged Interval 4240 ft
Top Logged Interval 3090 ft
Time Started 15:00
Time Finished 20:30
Operator Rig Time PRODUCTION LOGGER
Type of Fluid in Hole WATHR
Fluld Density N/A
Salinity N/A
Fluld Level INJECTION
Logged Cement Top N/A
Wellhead Pressure N/A
Maximum Hole Deviation N/A
Nominal Logging Speed 30 fpm
Maximum Recorded Temperature N/A
Reference Log TRACER
Reference Log Date 5-DEC-2012
Equipment No. | Location 9747 | oxmmy, 12 ]
Recorded By JERRY GINDER
Witnessed By MR, SCHILDHQUSE. MR, STEVENROY (RpA) |
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BAKER -
HUGHES] Nuclear [racer-Log
=T
Baker Atlas m
File No: Company _ENV IROMENTAL GEOTECH TECHNOLOGIES 2
Well EGT B1-12 ..m
APl Wo: Field REOMULUS STORAGE =
County WATNE State  _WICHIGAN <
-
Lecotion Othar Services = 2
THAMK v L 1670°FSL & 2372 FEL TEMP Dmn,
k]
SEC 12 TWF 35 RGE ®E
Parmuansnt Dotum G.L Elavation B26 ft Elevetions ol vl [l vl
Leq Meosured From k.H8. 13 ft Abcre P, DL KB 839 ft W_w W_w W_w W_w
Drill Meosured From KELLY BUSH MG OF 833 ft +|ale]g
GL 626 ft

service Crdar

Depth Oriller

Depth Logger

Bottom Logged Interyal
Tap Logged Interval
Tirne Started

Time Finished
Operater Rig Time
Type of Fluid in Hele
Fluid Censity

13.375 in

Salinity

Fluid Level

Lagaed Cemesnt Top
Mallbaad Prassura
Maxirmurm Haole Daviation

Borehole Record

Heminal Logging Spead

Maximum Recarded Temperature

Refarence Log

Raferance Log Date E=DEC=2012

Equiprnent He. | Locotion G747 E=An
Recorded By JERERY & INOER
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But since all interpretations are opiniens based on inferences from electrical or other measurements, we

cannot, and we de not quarantee the gecuracy or correctness of any interpretation,
of responsible for any loss, cost, damages, or expenses whatscever incurred o sustained by the customer

resulting from any interpretation made by any of our employees.

B4KER HUGHES CREW: C.EREWER

PACKER & 4050"

- FBLD HERE



BASE GAMMA RAY PASS

NO FLOW

DEFTH OFFSETS
{for Acquired Curvas)

ZERIES DEPTH GFFSET ACQUIRED CLURVES
224N, -10.500 CCL ACCL
B213%A -6.500 TOET TOETEU
B2 1504 0. Qo0 BOET BOETAU
SYSTEM 0. Qo0 TEN TTEN

Created by & ONT, w4.07.00
Plotted by : PlotMgr, vG.4.504
Company = EGT
Well = 1-12
File hame = dshwel [datas trl 7385 tr 1000t
WMode : PlotMgr 5.4.504
Interval = 3086.00 - 4238.00 feet UP
Cregted @ B/26/2013 5:00:25 PM
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ELECTRONIC DATA OF TEMPERATURE AND TRACER SURVEY
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