} Environmental EEO-Technologies, LLC

November 4, 2014

Mr. Allan Batka
- United States Environmental Protection Agency
Region 5 (WU-16J)
77 West Jackson Bivd.
Chicago, Ifinois 60604

Re: EGT MITs (in conformance with MI-163-1W-C010 & MI-163-1W-C011, section 1.H.2)
Dear Mr. Batka:

Environmental Geo-Technologies, LLC (‘EGT”) hereby submits its Mechanical Integrity Test
of EGT Wells #s 1-12 & 2-12, as prepared by Subsurface Technology, Inc. in tonformance
with the EPA-interpreted requirements of its two EPA UIC permits (#s Mi- 163—1W—CO10 &
Mi-163- TW-C011, most notably Section |.H.2 of both permits).

| certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personne! properly gather and evaluate the information submitied. Based on my inquiry of
the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, 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 possmmty of fine and imprisonment for knowing
violations.

We trust that you find this submission satisfactory, however, if you have any questions or
comments, please feel free to contact us.

Smcerely,

Richard J. Powals, P.E.
Chief Operating Officer

cc: J. Frost (EGT), § .Papas (EGT), T. Athans (HH)

att.
fip1 10414/EGTEPAMITS-2014

P 734-946-1000 F 734-946-1002 - 28470 Citrin Drive. Romulus, Michigan 48174
www.envgeotech.com
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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 heeded to be run on Well #1-12 fo 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.

SUMMARY OF RESULTS

An annulus pressure test (APT) was performed on October 21, 2014 fo demonstrate
that there is no significant leak in the tubing, casing or packer. The fluid-filled annulus
was pressurized to 916-psi for one (1) hour. There was a 6 psi drop in pressure for
the duration of the test. Thig constitutes a successful pressure test with g 0.6%
change in pressure.

A Radioactive Tracer Survey (RTS) was run on October 21, 2014 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. Jack Lanigan of the Michigan Department of Environmental Quality (MDEQ),
John Frost with EGT, and Richard Schildhouse with Subsurface Technology, Inc.,
witnessed the APT. The fracer survey was witnessed by John Frost with EGT and
Richard Schildhouse with Subsurface Technology, inc.



3.0 ANNULUS PRESSURE TESTING

3.1

3.2

4.0

one (1) hour period. The purpose of the test is to confirm the integrity of the injection
string, the long string casing, the wellhead and the packer. The test was monitored
by a digital test galge with proper certification found in Appendix C.

Annulus Pressure Test Procedures

The procedure for testing the integrity of the annylus was performed in accord o
Procedures, as sent to the EPA, and provided in Appendix A, The annulus pressure
was raised to 91 6-psi and was monitored for a one (1) hour period and recorded at
10-minute intervals. :

Annuiys Pressure Test Results

calibrated March 10, 2014, During the test, the annulus had 916-psi applied pressure
and lost 6-psi during the one (1) hour period. Based on the applied pressure of 91 B,
an allowed loss of 27.5 psi (3% of applied), and since the 6 psi loss is only 0.6% of .
the appiied, the well successfully passed the APT.

RADIOACTIVE TRACER SURVEY

tracer log is run. Interpretation of the RTS indicates whether or not there js migration
of injection fluids through channels in the cement sheath surrounding the protection



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 inferest 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. |

4.1 Radioactive Tracer Survey Procedures

An RTS was run between 4147 feet and 3085 feet in injection Well #1-12 on Qctober
21, 2014.

A. First Base Log: 4145 feet to 3086 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.

PEAK | FLOW
START | STOP | DEPTH | GPM
3254 | 3150 | 3178 30
3350 | 3242 | 3282 30
3449 | 3360 | 3406 30
3598 | 3521 | 3557 30
3802 | 3668 | 3731 30
4003 | 3886 | 3947 30
4009 | 4026 | 4071 30
4144 | 4039 | 4110 30
4148 | 4039 | 4130 30
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4.2
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SUBSURFAGE

D. Second radioactive slug ejection at 3730 feet
Stationary time drive sequence
Fluid pump rate — 30 GPM
Bottom detector set at 4080 feet
Top detector set at 4071.5 feet
Monitored for 30 minutes

E. Final Base LLog 4145 feet to 3086 feet
Radioactive Tracer Survey Results

The radioactive tracer run in Well #1-12 on October 24, 2014 confimed 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.

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. '

> There is no significant leak in the casing, tubing or packer as evidenced by an
amplified annulus pressure test conducted on October 21 , 2014,

° The cement at the top of the injection interval and around the casing shoe has
integrity. The tracer survey that was run on October 21, 2014 indicated that all
fluids left the injection sting and entered into the formation and showed no
indication of upward movements.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5
77 WEST JACKSON BOULEVARD
CHICAGO, IL. B0604-3590

peT o 6 2414 REPLY TO THE ATTENTION OF:

- WU-16J

CERTIFIED MATL, 7609 1680 0000 7675 7027
RETURN RECEIPT REQUESTED :

Richard J. Powals .

Chief Operating Officer

Environmental Geo-Technologies, LLC
28470 Citrin Drive

Romulus, Michigan 48174

Subject:  Approval of Proposed Procedures for Testing in the Environmental Geo-
Technologies #1-12 and #2-12 Wells, U.S. Environmental Protection Agency
Underground Injection Control Permit #MI-163-1W-C010 and
#MI-163-1W-C011, October 2014 '

Dear Mr. Péwals:

The U.S. Environmental Protection Agency has reviewed and hereby approves the )
procedures proposed in. your letter of October 3, 2014, for the testing referenced above
with several conditions. - - :

1. A copy of the pressure gauge calibration certificate for each gauge used during
the testing (Standard Annulus Pressure Test and Ambient Reservoir Pressure
Monitoring) should be submitted. :

2. During the Radioactive Tracer Survey in Well #2-12, please run the final base log
over the same portion of the well you propose for the initial base log (4300’ to
3093°). '

3. During the Ambient Reservoir Pressure Monitoring, please ensure that the well
not being tested, e.g., the #2-12 well when the fest is being conducted in the #1-12
well, maintains as steady an injection rate as possible; being shut-in is optimal,
As written, your proposal says that the well being tested will be shut down at least
four hours prior to and during the fall off portion of the test. This is not correct.

T am enclosing information sheets that we request you £ill in and return with the test
results and interpretation and up-to-date well schernatics. This will help ensure-that all
the information we require for interpretation of the test will be included in yous-
submission. Please remember to submit the digital data either on CD or by email when .
you submit your report. Please note that if the tests do not provide definitive information
concerning the conditions which they are designed to ascertain, or approved procedures
are not followed, you will be required to rerun, them.



If you have any questions or comments about the contents of this letter or if you find
during the test that you are unable to follow the approved procedures, please contact
Stephen Roy of my staff by phone at (3 12) 886-6556 or by email to
roy.stephen@epa.gov. _

Sincerely,
Stephen M. Jan, Chief
Underground Injection Contro] Branch

Enclosures

ce: Sam Williams (emai] only with proceduré) .
Ray Vugrinovich, Michigan Department of Environmental Quality (email only)
Rich Schildhouse, Subsurface (email only)



BACKGROUND INFORMATION FOR REV;

FOR CEMENT INTEGRITY

EW OF RADIOACTIVE TRAGER SURVEYS

el Mi=183:IWECDT0
Test Date Lepging Company

Well and Operational information

4050 %

Geological information

__TOOL INFORMATION

Ejector, f#t above BDE]

TDET, f above BDET

MDET, ft above BDET

CALIBRATION INFORMATION

Depth BOET, ft Depth TDET, ft

BDET CPSPI Shaly zone

Maximum Reading, LI:]Minimum Reading, LD

Cepth BDET, ft Pepth TDET, f

BDET CPSPI Clean zene

Maximum Reading, LD

Minimum Reading, LD

BACKGROUND LOG (BDET) BEFORE TESTS

Appearance of Log, lithalogy discernible, exiremely suppressead, naisy,

efe. Is calibration the same as for statistical checks?

FIRST SLUG TRACKI

NG SEQUENCE

Flow Rate, gpm

5

Velogity in tubing, fps

Depth of defection on [Deflection an 1st Pass

Deflection/Background

Passes Through Slug’

Slug Split? yes or ne Dapth of Split, #

Moved up, yes orne  [Misimim Slug Depth,

Distance above shos,

Maxirmum Slug Depth..\‘t

FIRST STATIONARY TEST

Depth of BDET, & |Deptt of TOET, BDET lo open interval] Time al stalion, mins Injection Rate, gom  |Log Divisions per Minute
Depth at Injection, # BOET aboveend of Reached BDET up, [Reach UDET up, LD Velocity Up, §t/min
tubing or casing, ft LD

2nd Selfiig Degth, Time & reset Slug akéady passed Reaclied BDET up,  |Slug arsival Eme
BDET? LD
3rd Setiing Depth Time of resel Slup already passed Reached BDET up,  [Slug arrivet fme
: BDET? LD
4th eetitiig dapth, Tt | Timie of réset Slﬂg already passed Feached BDET up, |Slug arrval limé |Upper Limil of Movement, &
BDET? LD
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Qctober 2, 2014

Mr. Lee Papas _
Environmental Geo-Tegtinologies
28470 Citrin Drive
Romulus, Michigan 48174 .
RE: Proposal to Conduct the 2014 Mechanical Integrity Testing on Well #1-12
~ and Well # 2-12 |
28:470 Citrin Drive; Romulus, Michigan

Dear Mr. Papas:

Subsurface Technology, Inc. is pleased to provide the costing and procedures for the
Mechanical integrity Tests for Well #1-12 and Well #2-12 for Environmenta] Geo-

Tecéhnologies in Romuius, Michigan. This test will inciude an annulus {ést, radioactive
tracer survey, and a build-up fall off test on both welis.

The procedures should be sent to both the EPA and MDEQ prior to running the tests.

Ray Vugrinovich with the MDEQ should be called to witness the Annulus Préssure Test,
and Jeff McDonald with the EPA shouid be contacted about an EPA field inspector
witnessing the tests,

The work is tentatively scheduled for a mid-November start date and should take two (2
to three (3) days to complete.

Thank you in advance for the oppartunity to be of service and please feg| fiée to call me
@ (574) 287-2282 if you should have any questions.

Sincerely,
Subsuifage

Richard W. Schildhouse
Senior Engineer
RWS/rv

Attachments

WEGT/Gonduct MITs on Well #1-12 and #2-12/Proposal



GENERAL DESCRIPTION OF EGT WELL #1-12

Location: Wayne @?@unw { Romulus, Michigan
Section: 12 / Township: 35/ Range: 9B

Ground Leve]| Elevation: 626°
K.B.: 137/ Driling measured from K.B Elev, 539°

Conductor: 20”. gap Surface to 119’

Proteciion Casing: 13.3/g” . 48%# Surface to 396’
intermediate Casing: 9-5/8” - 368 Surface to 325’
Long String Casing: 77 -26# Surface o 4079’
Injection String: 4-1/27 Fiberglass Surface to 4080’

Packer: 4067
Boftom of Tailpipa: 4080’
T.D.: " 4649



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

> Record last date of injaction

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

° Pressure up annulus fo approximately 900 psi for one (1) houir prior
to test to allow for annulus to eqtilljbrate

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

° Pressure up annulus fo 900 +25i-0 psi and aliow annulus fo
eguilibrate

° Record dafa at G-minufe infervals for a one {1} hour period.
(Pressure change limited to 3% of applied pressure for a one (1)
hour pariod) :

° Return annulus to normal stand-by pressure

o Put WAWMS system back on line

> Return well to operator control

SUBSURFACE
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PROCEDURES FOR RUNNING
BADIGACTIVE TRacER SURVEY
ON
EGT WeLL #1143

° Radioactive tracer materal to be ioding 134

¥ Runintp hole with casing collai [ocatorang radicactive tracer foa]

* Run bottont up base yun, survey from 4400’ (or teepest attainable)
to 3090 (sensitivity gt 40 Counts per secong per inch (CPspy)

0 Run first 5-minufe stat with bottom detector af 3955’ '

* Run secong S-minute stat-with bottom detector at 3802’
o Start injection at g stable rate of 30.35 gpm

s Release first-sfug at 3730°

> Ruon 30-minuts fime drive with botiom defector at 4080
* Release second slug at 3100’

> Chase siug with g minimum of two (2) chases in tublng (as many as
practical) ‘

° Run final base hottom-up from 440" to 3090’ (same interva as base
i)

* Rig down wireline

° Turn overfo opeiator




APPENDIX B

CHRONOCLOGY OF FIELD ACTIVITIES
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CHRONOLOGY OF FIELD ATIVITIES

ENVIRONMENTAL-GEO TECHNOLOGIES, LLC

TUESDAY, OCTOBER 21, 2014

© Rig—up and perform Annulus pressure test on Well #1-12

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

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

WEDNESDAY, OCTOBER 22, 2014

e Rig up and run radioactive tracer survey on Well #2-12

TR Wan
P —— it
e Ty -
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APPENDIX C

ANNULUS PRESSURE TEST DATA AND CALIBRATION
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MICHIGAN DEPARTMENT OF ENVIRONMENTA

BE
ANNULAR PR

By authority of Part 616 or Part 625 of
Act 451 PA 1904, as ameaded.
Non-submilssion andior falsification of this information
may result in fines andfor Imprisonmment,

L QUALITY — OFFICE OF GEOLOGICAL SURVEY
ESSURE TEST

Patmit Mumber
482 Nit-163-1W-C0007

| Well name & No.

EDS {12

Surface location

. SW  14of NW 4 0fSE 1M, Section 12 TO35 ROSE
Nams and address of permities Township County
Environmenial Disposal Sysfems Romulus Wayne
28470 Citrin Drive
Romuius, Mi 48174 ‘ Well type
Parl 615 r__i Secondarny recovery D Brine disposal
Patezs X Waste dispossl [T solution miniag
Date of tast Casing

T" at 4080 fect

Ak Ol

2t b Zeiw‘&' - _

Type of gaYe & pilsay T ?(;E TGO Packer typa/model Packer depth

pisme 2000 oy TN GPS pll 1o | AvLl g
Newgauge LiYes [edTo Type of non-corroslve

oy ho, enter dais of test calibration 7. w\_\ w;g}

liquld In the annulus N?};&VS;{ Q,“v( @Vé‘

Average rata dirlng injection

- Maximum alfowed injection pressire

WA Spousidn)  mkemd
wilbeser) &Am&s%ﬁ T"’M}‘;é S\MJW

gt

VU%‘ 765 psi
TEST DATA
Pressurs readlngs {psiy) : .

Time Annulus tubing Time Annulus tubing
=il %3l

2 2 e

LT qL3

4 L & S

S 31

147 20 v &

'R~ A éf P67

: Comments

=5§,,7 4 o /j d%m»-}% | Fridssua %

m}"‘%

;| Certliication if witnessed by DEQ riresntaﬂve:

Signature of DEQ employee

Pate 24 ﬁ?aﬂygw 75'5?/4

epresentative;
accurate and co

Certification-If not witnessed by DEG T
| direction. The facls stated herein ars tus,

"i state at i am aufhorlzed by said owner. This report was prepared under my supemslon and
lete to the best of my knowledge.”

Dafe

 |_Signature
; MAILTO:  OFFICE OF GROLOGICAL SURVEY

MICHIGAN DEPARTMENT OF ENVIRGNMENTAL QUALITY

PQ BOX 30258

EQP 7608 {rev, 8/2004) LANSING Mi 48909-7756
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RADIOACTIVE TRACER SURVEY
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