Beeland Group, LLC

PART 625 MINERAL WELL PERMIT
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Non-Hazardous Injection Well
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January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A. Well Identification and Project Description

A.1. Describe in detail the purpose of the well and its anticipated
life expectancy

Through the submittal of this application, Beeland Group, LLC, requests
authorization from the Michigan Department of Environmental Quality (MDEQ) to
install and operate a non-hazardous disposal well located at their Alba, Michigan
facility pursuant to the applicable MDEQ Mineral Well regulations as specified in
the Natural Resources and Environmental Protection Act No. 451, Part 625 (as
amended). The well is to be located in Antrim County, Michigan within the limits
of Star Township, approximately 495 feet from the south line and 1,320 feet from
the east line of the southeast corner of Section 14, T30N, RSW. A map
identifying the facility location is included as Figure 1 at the end of this section.

All applicable information, figures and forms as identified by the MDEQ Permit
Application Instructions for Disposal, Storage, or Brine Production Wells are
included in this document. Section A includes all information pertaining to Well
Identification and Project Description, including items 1-13 (i.e. purpose of the
well through description of the planned coring program). Section B includes all
additional information required for an application for a permit to drill and operate
a disposal well, including items 1-17 (i.e. Form EQP 7200-14 through inquiring if
the well is to be a multisource commercial hazardous well). Note that the

_ application is not being sought to-drill and operate a storage well or for the

production of brine (or conversion of wells for this purpose), and this is also
addressed in Section B. Figures and forms referenced in each subsection
(e.g.Section A.1) are included at the end of that subsection. Also note that the
guidance showed two item B.2, both numbered 2", so this document presents 17
elements under Section B, not 16 as numbered in the Guidance
(hitp://Amww.michigan.govi/deq).

The Beeland Group of Jackson, Michigan intends to operate a single Non-
Hazardous Disposal Well in Alba, Michigan for underground injection of fluids
from a groundwater remediation project. Fresh water aquifers in the vicinity of
this weli are to be protected by multiple strings of casing and cement. Injected
fluids will be delivered to the Dundee Formation injection interval under gravity
feed or positive pressure flow through tubing and a packer. The well is fo have
one cemented long string protective casing extending into the injection interval.
The wellbore is to be an openhole completion within the injection interval. The
annulus area between the protective casing and injection tubing string is to be
filled with inhibited fresh water. Annulus pressure will be continuously monitored
to detect any leaks in the tubing or casing and annulus pressure is to be
maintained at levels of more than 100 psi above the tubing pressure.
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Beeland Group LLC intends to operate this well for a period of up to 20 years.
Project life may be altered based on future information acquired during the
operation of the groundwater remediation project.
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Beeland Group, LLC
Disposal Well No. 1
Facility Location

%}gl +

%é@ 5@# Engineering Corporation
Figure 1

Beeland Group, LLC.
Alba, Michigan Facility

SITE LOCATION MAP

SCALE: NONE DATE: 01/07
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A.2. Notification: At the same time as submitting the permit
application, mail via first-class United States mail, a copy of the
first page of the permit application and cover letter to the clerk
of the township and the surface owner of record of the land on
which the well is to be located.

A fetter has been prepared and submitted-to the Clerk of Star Township
conveying a copy of the first page of the permit application. The permit applicant
is the owner of the land on which the well is to be located, and therefore no
submittal to the landowner is required.

Af the end of this Section (A.2), a copy of the Cover Letter is presented, notifying
the Clerk of Star Township that an Application for Permit to Drill/Deepen/Convert,
and Operate a Well has been submitted for the following address:

10577 Alba Highway,
Alba, Michigan 49611




Beeland Group, LLC

One Energy Plaza Jackson, Michigan 49201

Ms. Marilyn Rypkowski
Star Township Clerk
P.O. Box 947

Alba Michigan 49611

Dear Ms. Rypkowski:

The Beeland Group, LLC has submitted an Application to Drill/Deepen/Convert
and Operate a Mineral Well for non-hazardous fluid disposal to the Michigan
Department of Environmental Quality. The well will be located at the following
address:

10577 Alba Highway
Alba, Michigan 49611

The Beeland Group owns this property and intends to only manage fluids it
B generates from a groundwater clean-up in the well it drills. As required by Part
625 of Act 451 PA 1994, as amended, attached please find a copy of the first
page of the permit application for your records. Please contact me at the
following address and telephone number should you have any questions or if we
can be of assistance.

Dave Dowan

Beeland Group, LLC
One Energy Plaza
Jackson, Michigan 49201
517-778-9045

Sincerely,

Beeland Group , LLC
David J. Dowan
Commercial Director

cc:  Ray Vugrinovich, Michigan Depariment of Environmental Quality
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A.3. Form EQP 7200-1, Application for Permit to Drill, Deepen,
Operate, with an original signature from the applicant or the
applicant’s agent. See instructions on reverse of form.

The Application for Pemmit to Drill Deepen, or Operate the Beeland Group
Disposal Well No. 1 is presented on Form EQP 7200-01. A Completed and
Signed Form is attached at the end of this Section (A.3).



2 DELL MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY
] APPL]CATlQN FOR PERMIT TO: 1a. F‘.art 615 Supervisor of Wells 1. Part 62§ Mineral Wells  {1c. Fee enclosed
- DRILL [ | DEEPEN [] CONVERT |foherdoee et e e s
. AND OPERATE A WELL []Hydrocarbon Storage [JProcessed brine disposal applig;{;?,':s'on ¢
By authority of Par 615 of n?ﬂ"fﬁ;i:&:i} oa ;‘ﬂg‘nh:;jn“e"de“- [Ctniection for Secondary [istorage [CINo, leg of horz
may result in fines andior imprisonrment. Recovery [_ITest, fee sched. on rev. drainhole
List all previous permit numbers 3. Fed. Employer ID. No. or Soc. Security No. | Locate well and outline drilling unit on section plat
NA 20-5321543 N
4. Conformance bond 5. D Attached  |6. Bond number 7. Bond amount
[ slanket X single well [lon file Letter of Credit $40,000
8. Applicant (name of permittee as bonded)
Beeland Group, LLC
8.  Address Phone
facility: 10577 Alba Highway, Alba, Michigan 48611 517 778 9045 W E
mailing:One Energy Plaza, Jackson, Michigan 49201 |1 authorize DEQ 4 additional days
to process this application.
Yes [ No
10. Lease orwell name (be as brief as possible) Well number
Beeland Disposal Well No. 1 .
11, Surface owner Beeland Group, LLC
S| §
©% {12, Surface location Township County
E 144 of SW 1Mof SE  1/40fSec 14 T30N RS5W Star Antrim
13. I directional, bottom hole location Township County
. 1/4 of 1/4 of 174 of Sec T R
14. The surface location for this well is
495 feet from nearest (N/S) S section line AND 1320 feet from nearest (EW) E section line
" [15. Is this a directionalwell? [_] No [ Yes  Ifyes, complete line15. The bottom hole iocation for this well is
feet from nearest(N/S}) ___ section line AND _ feetfromnearest(EVY) __ section line
16. The bottom hole location (whether straight or directional) of this well is
. 495 feet from nearest (N/5) S driiling unit line AND 1320 feet from nearest (EW) E drilling unit line
.. Kind of fools 18. Is sour cil or gas expected? 19. Base of lowest known fresh water aquifer
BRrotary [ Jcable [ |combination Mo []Yes []H.S Cont. plan enclosed |Formation Glacial Till Depth App. 850
20. Inlended total depth 21. Formation at total depth 22. Producing/injection formation{s) |23. Objective pool, field, or project
MD 2450 TVD 2450 Detroit River/Dundee Dundee injection into Dundee
24, PROPOSED DRILLING, CASING AND CEMENTING _AND SEALING PROGRAM
HOLE CASING CEMENT MuD
Depth (MD) Geol. Formation Bit Dia. 0.D. Size WtFt Grade Condition Depth (MD) | Sacks T.0.C. (W.O.C [ Wt | Vis.
0-174 Alluvium driven? || 13 3/8" | 54.5 to B0 Ib/ft.driven to 175 n/a
0-950 Till/Miss./Dev. | 12 1/4" 9 5/8" 36 Ibft K-55 or J-55 a50 249 GL |12
950-2150 Miss-Penn 81/2" 7" 23 to 26 Ib/ ft K-55 or J- 2150 264 GL |12
2150-2350 Dundee 6 1/4" 412" | 11.61b/ft J-55 or K-55 2350
2350-2450 | Detroit River 6 1/4" N/A rathole 2450

95 DETAIL CEMENTING PROGRAM. IDENTIFY ALL CEMENT CLASSES. ADDITIVES. AND VOLUMES {IN ClI. FT.) FOR EACH CASING STRING.
Surfare NIA
Intermediate Class A or equivalent_ 323 cubhic fest

Produdiion/iniection Clags A or eauivalent. 312 cubic feet
26. Send correspondence and permit to

Name Dave Dowhan E-mail

o Address One Eneray Plaza Jackson, Mi 49201 Phone 517-768-7517

. |CERTIFICATION I state that | am authorized by said applicant. This Enclose pemit fee of $300 for all Part 615 wells; $2,500 for a Part 625

"¢ |application was prepared under my supervision and direction. The facts stated waste disposal well; or $500 for a brine production, processed brine
herein are true, accurate and complete to the best of my knowledge." disposal, or storage well. Make checks payable to State of Michigan.
27. Application prepared by (print or type) Phone DEQ Cashier use only.

Signature Date

Office of Geological Survey Use Only
Permit number AP number Date issued Owner number

EQP 7200-1 (rev. 1/2005) SEE INSTRUCTIONS FOR MAILING ON REVERSE




Lina 2
Line 3

DEZ

Line 1a/b PART 615 SUPERVISOR OF WELLS or PART 625 MINERAL WELLS. Identify which statute this well will be permitted under and what type

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY

INSTRUCTIONS FOR COMPLETING FORM 7200-1

of well it will be.

PERMIT FEE. For Part 615, Supervisor of Wells, the permit fee for all drilling and deepening permits is $300. For Part 625, Mineral Wells,
different fees apply to different types of wells: The pemmit fee is $2500.00 for a Waste Disposal well; and $500 for a Brine Production,
Processed Brine Disposal or Storage Well. Individual test well (greater than 250' deep) permit fees are $500. Pemit fees for blanket test
weli permits (between 50° and 250" deep) are $75 for 1-24 wells, $150 for 25-49 wells, $300 for 50-74 wells, and $600 for 75-200 wells. No
fee is reguired if you are revising an existing application. Make checks payable to “State of Michigan”, bank drafls are not accepted. An
application o revise the surface location of an existing permit must be accompanied by the original permit and a new fee. If application is for
a leg of a horizontal drainhole, check that box. No new fee is required. See line 14 of form EQC 7200 for further instructions.

PRIOR PERMITS. Identify all permit numbers of any wells drilled from the same surface Jocation.

FEDERAL IDENTIFICATION NUMBER cor a SOCIAL SECURITY NUMBER. Use the federal identification number for a company or social
security number if the permitiee is an individual.

Lines 4-7 BOND. If the permittee as shown on line 8 is a partnership, all persons named share equal responsibility for the well. The bond submitted

Line 8

Line 9

i Line 10

Line #1
Line 12

Line 13

... Line 14,
¢ Aine 15.
Oy

Line 17

Line 18

Line 19

Line 20

"y Line 21
g Line 22
Line 23

Line 24

Line 25

Line 26
Line 28

" Line 16.

must be identical to and include a¥ parties shown on line 8 as the permittee. Separate bonds for individuals in a partnership are not
accepied. The bond number (line 6) is the Surety, Certificate of Deposit or Letter of Credit number which identifies that instrument. Refer to
R 324.212 for bond amounts (line 7) under Parl 615. Under Part 625, bonds for a disposal, storage, or brine wells are $30,000 for a single
well or $400,000 for blanket coverage (50 wells maximum). Refer to R299.2332 for bond amounts for Part 625 test wells. For additional
information regarding bonding options and amounts contact the Permits and Bonding Unit at (517) 241-1529.

APPLICANT. A permittee should be an owner of the well. If you are a new applicant, have changed address, or changed officers, or
changed corporate structure, submit form EQP 7200-13, Well Permittee Organization Report.

Provide the address and phone number of the permitiee, this may be different than the address to mail the permit on Line 26. Check yes if
the permittee authorizes the DEQ an additional 4 days to process the permit {per PA 325 of 2004). |n some cases this may prevent a permit
from being denied if there are corrections or revisions pending to make a permit decision. Otherwise check no.

LEASE or WELL NAME AND WELL NUMBER. Wherever possible a single word lease name is preferable. (1) Last names first. Use
comma after the last name when a first name is used. {(2) Use "&" to join names (e.g. Doe & Hall not Doe-Hall,) (3} Please do not include
project names in the name of the well. Generally the first word should be chosen so that it will put the well name where one would expect to
find it. (4} If the drilling unit contains State or Federally owned minerals, include “State” and Township name or "USA” in the well name (e.g.
State Chester & Smith, or USA & Smith).

SURFACE OWNER. ldentify the surface owner(s) at the well site.

SURFACE LOCATION. Identify the surface location of the well site by describing it in 2 guarter, quarter, quarter section (10 acre) spot within
its township and range. Also identify the county and township name.

BOTTOM HOLE LOCATION. Fill in this line only if this is a directionally drilled well. Identify the location of the endpoint of the borehole in
the same manner as on line 12.

Identify the surface location of the well measured from nearest section lines (as identified in fine 2, form EQP 7200-2).

If the well is directionally drilted, identify the location of the endpoint of the well bottom hole location measured from the from nearest section
lines (gs identified in line 3 form EQP 7200-2).

identify the bottom hole location of the well (same as surface location for straight holes) measured from the nearest drilling unit lines or
property lines for Part 625 wells {as identified in line 4 form EQP 7200-2).

KIND OF TOOLS. Identify if the well will be drilled with Rofary, Cable, or Combination tools.

SOUR OIL OR GAS. Indicate if the well is located in an area where sour {containing hydrogen sulfide, HzS) oil and gas is likely to be
encountered. If so drilling and operation of the well must follow special requirsments. For details consult the Hydregen Sulfide Management
General Provisions, R324.1101-R 324.1129. Indicate if an HzS contingency plan is enclosed.

BASE OF LOWEST KNOWN FRESH WATER AQUIFER, Identify the formation and the depth where the base of the lowest known fresh
water aquifer is expected to be encountered.

INTENDED TOTAL DEPTH. For straight holes show the total depth of the well as measured depth (MD). For directionally drilled wells
identify the measured depth {MD) and true vertical depth (TVD) at total depth.

FORMATION AT TOTAL DEPTH. What is the geological formation at total depth of the well?

PRODUCING/INJECTING FORMATION. ldentify the intended producing formation for oil, gas or brine wells. For injection wells, identify the
intended injection interval. For storage wells, identify the storage formation. For test wells, identify the formation to be examined. Identify or
discuss further in attachments if mora than one target is anticipated

OBJECTIVE POOL, FIELD OR PROJECT. If this is an exploratory well, indicate "exploratory”. If this is a development well, identify the
producing field. If it is an Antrim project well identify the project or Uniform Spacing Plan (USP) name.

PROPOSED DRILLING, CASING, CEMENTING AND SEALING PROGRAM. Provide all casing and sealing data applicable to the proposed
drilling. If the proposed program of drilling, casing, cementing, and sealing does not conform with those established by rule, or special order,
then requests for exceptions must accompany an application for permit. For dritling through gas storage fields, refer to R 324.413 of Par
615. a) Depths: For directionally drilled wells use the measured depth to identify the depth of hole drilled and the depth where casing is set.
b) Casing: For non-API grades of casing, provide data identifying rated or tested burst and collapse pressures. ¢) Cement: Identify the
number of sacks of cement for each string of casing. Identify the expected depth of the top of cement behind each casing under T.0.C,
Identify the number of hours cement will be left undisturbed before commencing drilling under W.O.C. d} Mud: Indicaie weights and
viscosities of drilling fluid during each phase of drilling. If drilling muds are not added and the drilling fluid is essentially water, indicate fresh
water (FW) or salt water (SW).

DETAIL CEMENTING PROGRAM. Identify all cement classes, additives, and volumes (in cu, fi.) for each string of casing to be run. |dentify
the amount of excess cement (if any}).

{dentify the individual who can serve as a contact for the applicant and the mailing address to send the pernit to.

At least one copy of form EQP7200-01 must have an original signature of the individual authorized by the applicant to file the application.

PERMITS AND BONDING UNIT

OFFICE OF GEOLOGICAL SURVEY
DEPARTMENT OF ENVIRONMENTAL QUALITY
PO BOX 30256

LANSING Ml 48909-7756

Mail application packet to:

See further instructions on EQC 7200 for preparing
a complete application or call 517-241-1528
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A.4. EQP 7200-2, Survey Record of Well Location signed and sealed
by a surveyor licensed in the state of Michigan which identifies:

A. A readily visible stake or marker must be set at the well
location. If the well will be directionally drilled aiso identify the
bottom hole location.

B. A flagged route or explanation of how the well location may
be reached.

C. Footages of the surface location (and if directionally drilled,
the bottom hole location) from the nearest property and section
lines.

T D. Identification of the existing local zoning designation of the
surface location of the well.

E. The surveyor must include an attached plat that shows all of
the following information relative to the approximate distances
and directions from the stake or marker to special hazards or
conditions, including al of the following:

" i. Surface waters and other environmentally sensitive areas
within 1,320 feet of the proposed well.

ii. Floodplains associated with surface waters within 1,320
feet of the proposed well. |

ili. Wetlands, as identified by the provisions of Part 303 of the
NREPA, within 1,320 feet of the proposed well.

iv. Natural rivers, as identified by the provisions of Part 305 of
the NREPA, within 1,320 feet of the proposed well.

v. Threatened or endangered species, as identified by the
provisions of Part 365 of the NREPA, within 1 ,320 feet of the
proposed well.

vi. All buildings, recorded fresh water wells and reasonably
identifiable fresh water wells utilized for human consumption,
public roads, railroads, pipelines, power lines and other man-
made objects that lie within 600 feet of the proposed well
location.

vii.  All public water supply wells identified as type | and lla
that lie within 2,000 feet of the proposed well location and type
1ib and lil that lie within 800 feet of the proposed well location,
as defined in Act No. 399 of the Public Acts of 1976, as
amended, being §325.1001 et seq. of the Michigan Compiled
Laws.

Form EPQ 7200-02, singed and sealed by a State of Michigan Surveyor is
included at the end of Section A.4. The Survey Plat is included in Attachment A.
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This Plat shows all of the required information, as do various diagrams or other
data sources, as discussed below.

The survey plat as well as Figure 2 at the end of Section A.4 shows there to be a
readily visible stake or marker set at the well location. The well will not be
directionally drilled. Further, the plat shows the roadways near and to the facility.
The Beeland Group, LLC facility is located east of Alba, Michigan in Antrim
County. The facility is to be entered via a dedicated site access road from the
north side of the Alba Highway, approximately five miles east of US 131. The
site access road will lead to a concrete unioading pad, which will be installed with
sufficient curbs and drainage slopes to allow the containment and collection of
any possible leakage during transport unloading operations. All traffic entering
and exiting the pad will pass an office/shop building on site and through a gate at
ihe highway entrance, which will provide location security. The well will be
located 495 feet north of the south section line and 1320 feet west of the east
section, SE SW SE of Section 14, T30N R5W. The area is currently unzoned,
but is used for agricuttural and residential purposes. No local zoning
requirements apply to the property.

i. Surface Waters and other environmentally sensitive areas within 1,320
feet of the proposed well.

Topographic data are provided on Figures 3 and 4 at the end of Section A.4. No
surface water features were identified on these maps. Additionally, aerial
photographs verify that the proposed well location, in the center of the open field,
is not near visible surface waters or other environmentaily sensitive areas [Figure
5. end of Section A 4]. Field verification of this information is included in the
Survey (Form EPQ 7200-02 and Attachment A), which shows that there are no
surface waters or environmentally sensitive areas within 1,320 feet of the
proposed location.

ii. Floodplains associated with surface waters within 1,320 feet of the
proposed wells.

As discussed under item “i” above, there are no visible surface water features
within the required radius. FEMA maps verify that there are not identifiable
floodplains within 1,320 feet of the proposed well. Field verification through
survey activities (Attachment A) show no surface water features within 1,320 feet
of the proposed location.

ii. Wetlands, as identified by the provisions of Part 303 of the NREPA,
within 1,320 feet of the proposed well.

The aerial photograph and available topographic maps show no indication of
wetlands within the specified radius, as verified through field analysis. Therefore,
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no wetlands were identified in accordance with Part 303 within the specified
radius of 1320 feet around the proposed well location.

Iv. Natural rivers, as identified by the provisions of Part 305 of the
NREPA, within 1,320 feet of the proposed well.

The aerial photograph shows no indication of naturaf rivers within the specified
radius. Therefore, no natural surface waters were identified within the specified
radius of 1,320 feet.

v. Threatened or endangered species, as identified by the provisions of Part
365 of the NREPA, within 1,320 feet of the proposed well.

Part 365 and related documentation indicate that the Bald Eagle (threatened),

Eastern Massasauga rattlesnake (candidate), and Pitcher’s thistle (threatened)
may be present in Antrim County. Field verification by the property owner has

not identified the presence of these within the specified radius of 1,320 feet.

Vi. All buildings, recorded fresh water wells, wells and reasonably
identifiable fresh water wells utilized for human consumption, public
roads, railroads, pipelines, power lines and other man-made objects
that lie within 600 feet of the proposed well.

Available information indicates that there may be a single fresh water well (No.
99-524) within the specified 600 feet radius. Available data show there to be two
structures and two roads (one public, one private) within the radius, but no
railroads as verified by survey. Location maps showing the general location of
groundwater wells are provided in Figures 4 and 6, at the end of Section A.4.

vii.  All public water supply wells identified as Type | and Ha that lie within
2,000 feet of the proposed well location and Type lIb and Il that lie
within 800 feet of the proposed well location, as defined in Act No. 399
of the Public Acts of 1976, as amended, being part 325.1001 et. Seq.,
of the Michigan Compiled Laws.

Based on available data, no public water supply wells of any type have been
identiﬁ_ed within 2,000 feet of the proposed well location.
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495 #. from nearest (N/S) S section ling 5_ ECTIo N [ 4_
PLAT BELOW REPRESENTS ONE FULL SECTION
1320 t. from nearest (EW) E .. section ine
3 and {1 MILE SQUARE) N 1‘
fL from nearest (N/S) quarter section line i

DEQ

SURVEY RECORD OF WELL LOCATION

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - QOFFICE OF GEOLOGICAL SURVEY

Applicant
Beeland Group, LLC.

This Information s required by authority of Past 615 Wall name and number
ﬁﬁ Supervisor of Wells, o Part 625 Mineral Wells, of Act 451 )
. PA 1904, as amended, in order to obtain a drilfing permit. Beeland Group Disposal Well No.1
1a. Surface location Township County
SE 1/4of SW 1aof SE 14 of section 14 T3O0N R 5SW Star Antrim
3b. If this is a directional well, bottom hole location will be Township County
1/4 of 1/4 of 1/4 of section T R

Instructions: Outline drilling unkt for il/gas wells (Part 615) or pro
the well in two directions from the nearest

perty boundary for mineral wells (Part 625) and spot well location on plat shown. Locate
section, quarter section, and unit (or property, Parl 625) lines.

2. The surface location is

ft. from nearest (E/W)

quarter section line

3. Bettomn hole will ba (if directionat)
ft. from nearest (N/S)

ft. from nearést (EAV)

and

ft. from nearest (N/S)

section line

gection line

quarter section line

CRATES

. from nearest (E/W) quarter section line

4. Bottom hole will be {directional or straight)

495 . from nearest (V/S) S drilling uniit line ‘e.‘]
: 1320 #. from nearest (EAW) E_ drilling unit line ﬁ l
5 Show access to stake on plat and describe if it is not readily i { B
accessible. Q i
L :

C 42

6. Zoning L] Residential, effective date
\nitial date of residential zoning
Other ___ Agricultural

DN SEPARATE PLAT OR PLOT PLAN, LOCATE, IDENTIFY AND SHO ISTANCES TO:

o A. All roads, power lines, buildings, residences, fresh water waells, and other man-made features, wﬂh{n 600 fe:‘at of the stake.

o B. All iakes, streams, wetiands, drainage-ways, floodplains, environmentally sensltive areas, natural rivers, aritical dune areas, and threatened of

endangered species within 4320 fest of the stake. )
C. All type 1 and {la public water supply wells within 2000 feet and al! type lib and 1| public water supply wells within 800 feet of the well stake.

Date of survey
12-19-2006

Phone
231) 933-4041

DGE AND BELIEF.

Name of individual who surveyed site Compan

Gerald Lira

Address
PO Box 6820 / Traverse City / ML/ 49696-6820

1 CERTIFY THE ABOVE INFORMATION 1S CO
Signature of licensed surveyor (affix seal)

T

EQP 7200-2 (rev. 01/2005)
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January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A.5. Form EQP 7200-4, Wellhead Blowout Control System.

The blowout control system for the proposed well is presented in form EQP-
7200-4, presented at the end of this Section (A_5). It is noted that no positive
pressures are expected during the installation of this shallow (<2500 injection
well.




This information is required by authority of Part 615
Supervisor of Wells or Part 625 Mineral Wells, Act 451
PA 1994, as amended, in order to obtain a permit.

DE@ MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY

WELLHEAD BLOWOUT CONTROL SYSTEM

Worksheet supplement for “Application for Pemit to Drill or Deepen a3 Weil

Applicant

Beeland Group, LLC
One Energy Plaza
Jackson, Michigan 48201

Well name and number

Beeland Disposal Well No. 1

Max. anticipated surface pressure 500 psi

B.O.P.
Manual

&
|
Annular B.O.P.g" ", 3000 WP —pf
\
B.O.P.Pipe Rams 4 1/2 " “, 3000 W.P,
(Pipe/Blind) 3' @)
{
®
Check Valve 2 “, 3000
Valve 2 *, 3000

- : N7
Kill Line Manifoid/
Spool 9 ", 3000 W.P.

) Hydraulic
: ] Sour Trim
® B.0_P.blind Rams 0 *. 30090 W.P.
f S + (Pipe/Blind)
] )
: Valve 2" , 3000 W.P.
Valve 2" “, 3000 W.P.
& -
T4 i :
i Hanifold Lin\
Line 2 ", 3000 W.P.

PR N Ground et — A IVIITR

AL R A g S A e s

W Wellhead 2000 W.P.

i)

ST

iy

No exceptions to R324.406 requested at this time.

EQF 7200-4 (Rev. 8/2004)

Fill above blanks with applicable information. If not applicable, enter "N.A.” or cross-out item shown.
Descnibe test pressures and procedure for conducting pressure test. Identify any exceptions ta R324.406 being requested.

Standard pressure testing and verification of operation to be conducted prior to drilling below 250° BGL..




E‘"’j January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A.6. Form EQP 7500-3, Environmental Impact Assessment for
Mineral Wells Surface Facilities

The Environmental Impact Assessment of Mineral Wells Surface Feature is
presented infon Form EQP 7500-3, presented at the end of this Section (A.6).

LR
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i
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T MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY

ENVIRONMENTAL IMPACT ASSESSMENT FOR MINERAL WELLS AND SURFACE FACILITIES
To be submitted with an application for a well permit pursuant to Part 625, 1994 PA 451, as amended (The Act) or prior to
construction of associated surface facilities located more than 300 feet from the proposed well.
Check all boxes and fill in all blanks that apply to the proposed well(s) or proposed surface facility.
Submit a Soif Erosion and Sedimentation Control Plan (EQP 7200-18) for each drill site, surface facility and flowline
identified in the EIA.

This EIA is for {check one)
] Well only. Complete Parts A, B, D, E, and F
[1 Surface facility only (to be constructed more than 300 feet from the well). Complete Parts A1, A2, C, D, E, and F
Well and surface facility. Complete all Parts.

A. PROJECT DESCRIPTION

1. Applicant
Beeland Group, LLC One Energy Plaza, Jackson Michigan 49201

2. Well name and number
Beeland Disposal Well No. 1

3. Well type
Avtificial brine production well

Natural brine production well

Test well greater than 250’ deep or penetrating below deepest freshwater aquifer
Bianket test well(s) Nurmnber of proposed wells ___ Anticipated maximum depth
Processed brine disposal well

Single-source, non-commercial, waste disposal well

Multi-source commercial non-hazardous waste disposal well

Multi-source commercial hazardous waste disposal well

Storage well

OLOXO000O0d

4. [ JYes [XI No Is this well a replacement for an existing well?
If Yes, list :
Existing well name and number
Current owner
Existing well type and status
Existing well location
Reason for replacement
Disposition of existing well

5. [1Yes [X]No Is this well a reentry of an existing weil?
if Yes, list
Existing well name and number
Current owner
Existing well type and status
Reason for reentry

6. [_JYes [JNo Is the well expected to encounter hydrogen sulfide {H,S)?
If Yes, list formations expected to contain H,S and anticipated depths to tops of formations
N/A

,E.,Antrmpated top of Antrim: 1200 ft BGL; Anticipated base Antrim; approx. 1350 ft BGL; Anticipated top Traverse Limestone:

i

7. X Yes []No Isthe well expected to encounter oil or gas?
If Yes, list formations expected to contain oil or gas and anticipated depths to tops of formations
Antrim and Traverse Limestone may possibly contain gas in the vicinity; target injection zone is below these intervals,

34'Jprox 1400 fi BGL, Anticipated base Traverse Limestone: approx. 2050 ft BGL.

EQP 7500-3 (rev. 8/2004) Fage 1 of 5




4 [8. ] Yes No Will the well be drilled from an existing drill pad?
If Yes, iist well name, number, permit number and status of ail existing wells on the drill pad (if no wells, write “none")
N/A

ee Attachment A for Plot Plan

Show proposed well and all existing wells on accompanying scale map identified as applying to Part A1 of the EIA.

g
.

B. DRILLSITE

1. Drill site access route dimensions 25 feat x app 600 feet.
Provide a detailed description of topography, drainage, soil type(s), direction and percentage of slopes, land cover and
present land use for the drill site access route. Show route on accompanying scale map labeled Part B1. The drill site
occurs in an area of relative flat topography, with no surface drainages. Soil types encountered will be the Kalskaska-
Karlin Comples with iess than 6% slopes. Soils are described as having a high infiltration rate (low run-off potential).
Current land cover is grassland, and the present land use is agricultural.

! 2. Drill site dimensions 200 feet x 200 feet.

fi Provide a detailed description of topography, drainage, sail types(s), direction and percentage of slopes, land cover and
5 present land use for the drill site. Show well site on accompanying scale map labeled Part B2 The Survey Plat

(Attachment A} serves as the Part B2 map (Attachment A is included in the MDEQ Application). Also see Section D of

this form EQP 7500-3.

NOTE: If any “Yes” box in items B3, B4, B5, B6, B7 or B8 is checked, the corresponding feature(s) must be
identified on an accompanying scale map identified as applying to Part B of the EIA.
3. [[] Yes No Are drain tiles present on the drill site?

If Yes, how they will be handled if they are encountered?

A
g

4. Are any of the following located within 600 feet of the proposed wellhead?
BJ Yes []No Buildings
BJ Yes [[]No Domestic fresh water wells
B yes [INo Public roads

o [lYes [XINo Railroads

! K yYes [JNo Powerlines
I1Yes No Pipelines
[]Yes No Other man-made features (list individual features)

See Attachment A of the MDEQ Application, Survey Record of Well Location form.

5. Are any of the following located within 800 feet of the proposed wellhead?

[Yes No Type [IB public water wells Type Il is a non-community water supply with = 15 service connections or =
25 individuals for not less than 60 days per year.

] Yes No _Type lll public water wells Type lli is a public water supply which is neither Type i nor type Il

6. Are any of the following located within 1320 feet of the proposed wellhead?

. [1Yes [INo Surface waters and other environmentally sensitive areas

o4 []Yes [KINo Floodplains associated with surface waters

" [Yes [KINo Wetlands, as identified by sections 30301 to 30323 of the Act.

[ yes No Natural rivers, as identified by sections 30501 to 30515 of the Act

[1Yes No Threatened or endangered species as identified by sections 36501 to 36507 of the Act

i
A

[

EQP 7500-3 (rev. 8/2004) Page 2 of 5
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7.

Are any of the following located within 2000 feet of the proposed wellhead?
[ Yes No Type | public water wells
Type | is a community water supply with year-round service, > 15 living units or > 25 residents.
[1Yes [KINo Type llA public water wells Type Il is @ non-community water supply with > 15 service connections or
2 25 individuals for not less than 60 days per year. :

[ JYes DI No Are Great Lakes shorelines located within 1500 feet of the proposed welthead?

Yes [ INo Will fresh water be used to drill this well?
If Yes, will the water be supplied from
[] A “permanent” water well, to be retained after final completion OR used for drinking water (to be drilled and installed
pursuant to Part 127 of 1979 PA 368, as amended) OR
[ A “temporary” water well, to be plugged upon final completion and not used for drinking water OR
BJ Another source (identify) offsite oilfield contractor supplier, as required
if No, identify the drilling fluid to be used.

. Drilling fluid pit location and handling and disposal of drill cuttings, muds and fluids

Anticipated depth to groundwater _ <200 ft Depth determined by _local well logs
Pit type
[] On site in-ground pit. Anticipated dimensions: L __w__ D__

Show proposed pit location on accompanying scale map labeled Part B10.

[[1 Remote in-ground pit. Anticipated dimensions: L__ W _ D __
Altach approval of landowner and show remote pit location on accompanying scale map labeled Part B10.
(<} On-site steel tanks with no in-ground pits (complete 10a and 10d below, do not complete 10b and 10c)
a. [1Yes No Will the well be drilled into or through bedded salt deposits?
If Yes,
[} Yes No Will the drill cuttings contain solid salt?
If Yes, describe plans for handling and disposing of drill cuttings.

N/A

Not

Not

b. []Yes [JNo Will the drilling fluid pit contents be solidified after drilling?
If Yes, identify the pit solidification contractor and pit solidification method.
completed as per ltem 10, above.

¢. [1Yes [ No Will the drilling fluid pit contents be removed after drilling?
If Yes, identify the site for disposal of the removed material.
completed as per item 10, above.

d. Yes [ | No Will any pit fluid be disposed by a licensed liguid waste hauler?
if Yes, identify the waste hauler.

Northern A-1 or other suitable equivalent

N/A

If No, describe disposal plans for pit fluids.

EQP 7500-3 (rev. 8/2004) Paga 3 of 5




C. SURFACE FACILITY

Yes [ ]No Will the well have associated surface facilities?
If No, Do not complete the remainder of Part C.
H Yes,
[]Yes No Does a surface facility currently exist?
If Yes, show facility location relative to the wellhead on a scale map labeled Part C1. Do not complete the remainder
of Part C.
If No,
X Yes [INo Has alocation for the surface facility been chosen?
if Yes, complete Parts C2 through C10
If No, at least 60 days prior to beginning construction, submit an EIA for the Surface Facility (this form), a facility
plan, and a Soil Erosion and Sedimentation Control Plan (EQP 7200-18) to the Office of Geological Survey
District Supervisor.

[lYes [XKINo Is the proposed surface facility site more than 300 feet from the wellhead?

If Yes, complete Parts C3 through ¢10 and submit a map showing the location of the surface facility site relative to the
wellhead.

If No, do not complete the remainder of Part C.

3. Dimenslons of surface facliity access road: _ 20 fest x <600 feet.

Describe the topography, drainage, soil type(s), direction and percentage of slopes, land cover and present land use:
Topography is generally flat, with no visible drainage. Kalkaska-Karlin soil complex 0-6% slope is present comprised of
wellfexcessively drained soils in upland plains. Surface Iayer consists of sand/loan with a 26-27 inch subsoil; rapid to
moderately rapid permeability. Present land use is woodlands and crop/agricultural areas.

4, Dimensions of surface facility site: <200 feet x <200 feeat.

Describe the topography, drainage, soil type(s), direction and percentage of slopes, land cover and present land use:
Topography is generally flat, with no visible drainage. Kalkaska-Karlin soil complex 0-6% slope is present comprised of
well/excessively drained soils in upland plains. Surface layer consists of sand/loan with a 26-27 inch subsoil; rapid to

mnderately ranid nermeahilibhy Prasen iand use is wondlands and cronfanciciithiral areas
NOTE: Iif any “Yes” box in items C5, C6, C7, C8, C9, or C10 is checked, the corresponding feature(s) must be
J.identified on an accompanying scale map identified as applying to the appropriate section of Part C of the EIA.

[(dYes [XINo Are drain tiles present on the proposed surface facility site?
If Yes, discuss how they will be handled if they are encountered?
N/A

6. Are any of the following located within 60D feet of the proposed surface facllity site?
Yes [ JNo Buildings
Yes [1No Domestic fresh water wells
Yes []No Public roads
[(lyes [ No Railroads
[ ves No Power lines
[ Yes No Pipelines
[] Yes No Other man-made features (list individual features)

* Are any of the following located within 800 feet of the proposed surface facility site?
[1Yes No Type liB public water wells. Type !l is a non-community water supply with > 15 service connections or
> 25 individuals for not less than 80 days per year. '
[1Yes No  Type lll public water wells. Type Il is a public water supply which is neither Type | nor type 11

EQP 7500-3 (rev. 8/2004) Page 4 of 5
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8. Are any of the following located within 1320 feet of the proposed surface facility site?

{1 Yes No Surface waters and other environmentally sensitive areas

[ Yes No Floodplains associated with surface waters

] yes Ne Wetlands, as identified by sections 30301 to 30323 of the Act.

[1Yes [XINo Natural rivers, as identified by sections 30501 to 30515 of the Act

(] Yes No Threatened or endangered species as identified by sections 36501 to 36507 of the Act

Are any of the following located within 2000 feet of the proposed surface facility site?

1 Yes No Type |l public water wells. Type | is a community water supply with year-round service, > 15 living units
or = 25 residents.

] Yes No Type lIA public water wells Type ll is a non-community water supply with > 15 service connections or =
25 individuals for not less than 60 days per year.

10. [ ] Yes [XI No Are Great Lakes shorelines located within 1500 feet of the proposed surface facility site?

D. FLOWLINE
Yes [ |No Will the well have an associated flow line?
If Yes,
Flow line rout dimensions app.200 feet x app.200

Show fiow line route from well to the surface facility, junction with an existing flowline or gathering system, on a scale map
labeled Part C2.
Anticipated maximum operating pressure (psig): 150
Describe leak detection program, including schedules of periodic pressure testing and periodic flowline patrols
Flowlines will be visually inspected, once per week.

Flow line material: carbon steel
Describe the topography, drainage, soil type(s), direction and percentage of slopes, land cover and present land use
along the flow line route. Topography is generally flat, with no visible drainage. Kalkaska-Karlin soil complex 0-6% slope
is present comprised of wellfexcessively drained soils in upland plains. Surface layer consists of sand/loan with a 26-27
inch subsoil; rapid to moderately rapid permeability. Present land use is woodlands and crop/agricultural areas.
Yes [ No Willthe flowline be buried?
If Yes
Burial depth: >4 feet
Describe flowline route marking scheme.
Labeled steel posts (.2' in height} minimum every 50 feet.

If No, describe measures to protect flowline from vehicular damage.
Where flowline is elevated above ground, concret or steel post bollasters will be used to isolate from roadways.

E. MITIGATION OF IMPACTS FROM DRILLING AND/OR OPERATION

Describe measures to be taken to protect environmental and/or land use values at the wellfsurface facility sites(s)
The well will be installed on private property and will be over 500 feet from any other property line. Any property disturbed
during initial well drilling will be used as part of the ultimate operation or will be restored to if's original state as practicable.
Further, while truck traffic may increase in the area, these vehicles will enter the site at an anticipated frequency of less than
20 per day, which will not appreciably increase traffic in the area. Apropriate surface load/unload facilities will be constructed
in compliance with the current enviromental regulations, and the surface facilities will include secondary spill protection
(curbing) and other safeguard measures.

F. CERTIFICATION

*| state that | am authorized by said applicant to prepare this document. It was prepared under my supervision and direction.

The facts stated herein are true, accurate and complete to the est of my-knowledge.”

enneth Cooper. Consultant/Petrotek Eng Corp S 27 01/05/07
Name and title (printed or typed) Authorized Signature Date

Enclose with Application For Permit To Drilt

EQP 7500-3 (rev. 8/2004) Page 5of 6




January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A.7. Form EQP 7200-18, Soil Erosion and Sedimentation Control
Plan

The Soil erosion and Sediment Control Plan is presented infon Form EQP 7200-
18, presented at the end of this Section (A.7).

il
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DEE. MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY — OFFICE OF GEOLOGICAL SURVEY

SOIL EROSION & SEDIMENTATION 1. Name and address of applicant
CONTROL PLAN Beeland Group, LLC
By authority of Part 91, and Part 615 or Part 625 of Act 451 One Energy Plaza
= PA 1904, as amended. Non-submission andfor falsification of Jackson, Michigan 49201
this information may result in fines and/or imprisonment. Facility Locati on:10577 Alba Highway, Alba M! 49611
[ Part 615 Oil/Gas Well Part 525 Mineral Well Phone: {517)788-0045 Fax: ( 517) 788-0136
2. Well or project name: 3. Well or project location:
Beeland Group Disposal Well No.1 Section{s) 14 T30N REW
4. Mame and address of County or local Enforcement Agent (CEA) 5, Township 6. County
Ms. Heidi Lang Star Antrim
Antrim Conservation District 7. Date earth changes expedied to start
4820 Stover Road Spring, 2007
Bellaire. Ml 49615 8. Date of expected completion
Phone: (231) 533-8363 Fax: (231) 533-5388 Summer, 2007
0. Name and address of person responsible for earth change: 10. Name and address of person responsibla for maintenance:
Dave Dawhan Dave Dowhan
am Beeland Group, LLC Beeland Group, LLC
ﬁ% One Energy Plaza One Energy Plaza
* Jackson, Ml 49201 Jackson, Mi 49201
Phone: (517} 768-7517 Fax: {517} 788-0136 Phone: (517 _)768-75615 Fax: (517 ) 768-0136

E 11. Send copies of supplemental plat required by Part 615, R 324.201 (2)(b) or R 324.504(4), and this form and all attachments, to CEA.

Date sent to CEA For_plats and maps see Appendix A and Figure 3 of Section A 4
T EARTH CHANGE ACTIVITIES
M 12. Project description:  (Project activities may be permitted sequentially.)
a. Number of well sites_1 ,<1.0 acres  d. Flow line(s) trenched in off well site*__<200 fest, _<0.1 acres
o b. Number of surface facility sites_1 , <05 acres e. Flow line(s) plowed in off welt site™ _N/A feet, O acres
: c. New access roads__ 600 feet, <0.5 acres *Contact CEA for fee schedule
13. Describe sites for which permits are being sought under Part 301 (Inland Lakes & Streams)_nong

Describe sites for which permits are being sought under Part 303 (Wetlands) none
“ist file numbers if known_N/A

w14 Areas requiring control structures )
Will earth changes occur in areas with slopas of 10% or greater; areas where runoff water is likely, such as runs greater than 500" of moderate slope (5% to 10%),
narrow valley boltoms, etc.; arzas within 500° of a lake or strean; or other areas where sedimentation to a wetland or drainage way may ocour?
[C] Yes Attach detail map at scale of 1"=200" or larger, with contour lines at 2 minimum of 20° intervals OR percent slope descriptions.

Also indicate any of the following erosion control structures that will be utilized. Identify iocation an map and attach detait plan.

Indicate on plan whether erosion control structures are temporary or permanent.

[} Diversions [ Culverts [] Sediment basins [] Silt fences [ Rip-rap [ Berms [ Check dams [] Other

& No

15. Site restoration

[<] Topscil will be segregated from subscil and stockpiled OR [] No topsoil on site

Xl Recontour and revegetate as soon as weather permits. Seed mix DNR mix if applicable, most disturbance to be permanently used for operations

[3 Describe other proposed methods of restoration

g&% 16. Application prepared by (name) Signature Date
= 01/05/07

FOR USE OF COUNTY OR LOCAL ENFORCING AGENT

INSTRUCTIONS TO COUNTY OR LOCAL ENFORCMENT AGENT: Return this form to the applicable field or district office of the Office of Geological
Survey within 20 days of receipt. Explain reasons for recommendation or disapproval and conditions required for approval. Include copies of any

revisions to the pian.

17. Comments

1 [T} Conducted on site inspection Date
%1 | inspected site with representative of applicant  Date
18. (] Approved [] Disapproved

CEA signature Date
EQP 7200-18 (rev. 8/2004) ENCLOSE WITH APPLICATION FOR PERMIT TO DRILL




January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A.8. Provide a conformance bond. For information regarding
bonding options see the link to mineral well bonds at
hitp:/iwww.michigan.gov/deqogs and click on Mineral Wells or
contact David Davis at 517-241-1529.

The Beeland Group, LLC has secured a Letter of Credit in the amount of
$40,000.00 with the Michigan Department of Environmental Quality Office of
Geologic Survey designated as the beneficiary. A copy of this document is
provided at the end of Section A.8, along with a copy of the letter submitted to
USEPA requesting that this financial assurance be accepted simultaneously for
satisfying federal requirements.

11




Beeland Group, LLC

One Energy Plaza Jackson, Michigan 48201

October 5, 2006

Rebecca L. Harvey, Chief
Underground Injection Control Branch
U.S. Environmental Protection Agency
77 West Jackson Boulevard, WU-16J
Chicago, lllinois 60604-3590

Dear Ms. Harvey:

This letter requests that the attached Letter of Credit submitted to the State of
Michigan in the total amount of $40,000 be considered an acceptable mechanism
for meeting the Federal Underground Injection Control program financial
responsibility requirement for the following well:

1. Well Name: Beeland Disposal Well No. 1

2. Welt Location: Township 30N Range 5W SE 1/4 of Section 14
Antrim County, Michigan

3. UIC Application: Pending

4. Owner/Qperator Name: Beeland Group, LLC

5. Address: One Energy Plaza
Jackson, Michigan 49201

6. Phone: (517) 788-9045

| certify under the penalty of law that | have personally examined and am familiar
with the information submitted in this document and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, | believe
that the information is true, accurate and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of
fine and imprisonment. (Ref. 40 CFR 144.32)

MQ‘DW /O/S/Dé

ph Tomasik, Vice-President Date Signed
land Group, LLC

cc: Thomas Wellman, Michigan Department of Environmental Quality
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January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

&

g

A.9. The permit application fee as specified by statute:

Disposal well for disposal of waste products $
2,500.00
Disposal well for processed brine
: 500.00
Storage well
: 500.00
Natural or artificial brine production well
500.00

A check in the amount of $2500 for the permit appiication fee is attached to the
cover letter transmitting this application.

12
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A.10.An organization report, form EQP 7200-13, if a current
organization report is not on file with the supervisor.

The Organization Report presenting the current corporate organizational status
of Beeland Group, LLC is presented on form EQP 7200-13, at the end of this

Section {A.10).
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DES MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY
WELL PERMITTEE ORGANIZATION REPORT _

Required by authority of Part 615 SUPERVISOR OF WELLS and Part 625 MINERAL WELL, Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended. Non-submissicn and/or fatgification of this information may result in fines and/or imprisanment.

PURPQSE FOR FILING: B New [ change of Principal or Agent ] Address Correction [ Name Ghange

GANIZATION Enter the complete organization name, plan, and curent business addresses and phone numbei.
Beeland Group L.L.C. 2. If organization shown in 1 is a subsidiary or an assumed name (dba).

give name and address of associated or parent company Or persan
CMS Land Company

One Eneray Plaza

Jackson, Mt 49201

Company name
{as shown on permit to drill)

One Energy Plaza
Jackson, Mt 49201

Mailing Address
City, State, Zip

Street Address
City, State, Zip

Phone 517-788-9045

Fed. ID or Soc. Sec. No. 20-5321543

3. Current Organization Plan (check one)
[CIcorporation [ Joint Venture
[Orartnership O Trust

4. If reorganization or
name change, name
H & address of previcus
' organization

517-788-9045
38-2810979 —

[CJLimited Partnership
[Clscie Proprietorship

BdLimited Liability Company
Cother '

i PRINCIPALS List all corporate officers, directors, incorporators, partners, or shareholders who have the authority to or responsibility for making
operational decisions inciuding siting, drilling, operating, praducing, reworking, and plugging of wells. Attach extra sheet if needed.

Title I Address, if different from address in 1 above

=% &, Full Namg
i | See attached list.

o ‘sg%
i

#

AGENTS List names of persons, other than employees of tha organization, who are authorized to submit applications, workplans, or records pursuant to
- the above cited Act.

i |6.__ Ful Name |

Company Address or Phone

| Certification “I state that | am authorized to make this report. This report was prepared under my supervision and direction. The facts stated herein are
“true, accurate and complete fo the best of my knowledge.”

g Name & Title (printed or typed} Autharized Signature
'Joseph P. Tomasik

Date

: Vige President

“QP 7200-13 (rev. 8/2004)

Mail original and one copy to:

Fl

November 20, 2006

F GEOLOGICAL SURVEY

IGHIGAN DEPT OF ENVIRONMENTAL QUALITY
O BOX 30256 LANSING Mt 48803-7756
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Officers — Beeland Group LLC

David W. Joos, Chief Executive Officer

‘Thomas W. Elward, President and Chief Operating Officer

James E. Brunner, Senior Vice Prcsjdcnl and General Counsel
John M. Butler, Senior Vice Prcsidcn‘t

Carol A. Isles, Vice President and Controller

Sharon A. Mcllnay, Vice President

Laura L.. Mountcastle, Vice President and Treasurer
Catherine M. Reynolds, Vice President and Secretary
Joseph P. Tomasik, Vice President

Theodore J. \f:ogcl, Vice President and Chief Tax Counsel
Jane M. Kramer, Assistant Secretary

Joyce H. Norkey, Assistant Secretary

Beverly S. Burger, Assistant Treasurer

James L.. Loewen, Assistant Treasurer
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January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A_11.Description of the drilling program, including the drilling fluid
and mud program, how the fluids will be handled and ultimate
disposition of the drilling fluids. Include a discussion of
whether overpressured zones are anticipated and how the mud
program will be modified to accommodate such a condition.

The proposed Beeland Well No. 1 is to be a newly installed Class twell. Well
No. 1 will be located in the Southeast 1/4 of Section 14, Township 30 North,
Range 5 West, Antrim County, Michigan. Ground level is estimated to be
approximately 1,335 feet above sea level (ASL) with Kelly Bushing (KB) that will
be dependent on type of rig available. The well will be drilled to a Total Depth
(TD) of no greater than 2,450 feet BGL, into the top of the Detroit River Group,
and will.be completed openhole in the Dundee Formation and the top of the
Detroit River Group.

Drilling, Casing and Testing Program

The conductor casing, 13-3/8-inch, 54.5 Ibfit to 61 Ibfft, J-55 or K-55 grade,
ST&C, or suitable equivalent will be drilled and cemented or driven to refusal in
the Glacial Drift to a maximum depth of approximately 175 feet BGL.

After a rotary rig is brought to the location, a 12%-inch hole will be drilled out of
the surface casing to a depth of approximately 950 feet. The intermediate
casing shoe will be targeted at a minimum of 100 feet below the base of the
Glacial Drift. After the shallow openhole logging program is complete (see
attached table), the hole will be conditioned and minimum € 5/8-inch, 36 Ibfft, J-
55 or K-55, LT&C, or suitable equivalent surface casing will be installed to a
depth of approximately 950 feet. The cementing program will be determined
based on field conditions, but will likely consist of a mixture of 249 sacks (based
on a gauge hole) of Michigan equivalent Class A standard cement with 3 percent
CaCl, and additives. Appropriate excess cement will be pumped based on field
conditions. It is anticipated that a float shoe will be used plus a fioat collar one
joint up from the bottom and that centralizers are to be placed a minimum of one
every fifth joint.

After the intermediate casing string has been cemented, a cement bond log will
be conducted to document cement circulation to surface. The cement will be
drilled out of the intermediate string and an 8 1/2-inch hole will then drilled to
approximately 2,150 feet BGL. The top of the Dundee injection formation will be
penetrated in this stage of the drilling process. After the deep openhole logging
program is complete (see attached table), the hole will be conditioned and
minimum 7-inch, 23 Ib/ft to 26 Ib/ft, K-55 or J-55 grade, LT&C, or suitable
equivalent long-string casing will be installed to a depth of approximately 2,150
feet. The cementing program for the long string will be determined based on field
conditions, but will likely consist of a mixture of 264 sacks (based on a gauge

14
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January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

hole) of Michigan equivalent Class A standard cement with 3 percent CaCl2 and
additives. Appropriate excess cement will be pumped based on field conditions.
it is anticipated that a float shoe will be used plus a float collar one joint up from
the bottom and that centralizers are to be placed a minimum of one every fifth

joint.

The final stage of drilling will be conducted using a 6-1/4-inch drill bit to drill out
cement and complete the well as an openhole to a depth of approximately 2,450
feet. After drilling is complete, additional openhole logging will be conducted to
obtain data regarding the Dundee injection interval. A cement bond log and a
baseline casing inspection log will be conducted in the long-string casing, and a
directional survey will be conducted to ascertain the bottomhole location and
trajectory of the wellbore. A packer will be set at a depth of approximately 2,100
feet inside the 7-inch long string casing. Four and one-half inch injection tubing is
proposed for the completion. Fluid will then be swabbed from the well to obtain a
sample of injection interval fluids. A radioactive tracer survey and a temperature
log will then be conducted to establish baseline conditions and initial external
mechanical integrity. A pressure transient test will also be conducted to derive
estimates of formation pressure and properties. A proposed schematic for the
Beeland Well is presented in Figure 7, presented at the end of Section A1

No over-pressured zones are anticipated during drilling of the Beeland well. If
under-pressured zones are encountered (as is likely), lost-circulation materiais
will be utilized to control fluid loss as necessary based on well conditions. Fresh
water will be trucked to the site using local oilfield suppliers or a pre-existing
water well already located on the property will be used to supply water during
drilling and testing of this well. Fresh water will be used as the drilling fluid, and
will be held in on-site tanks with no in-ground pits. it is not anticipated that the
well will encounter dry bedded saits during drilling. Upon completion of drilling
operations, remaining fluids and solids will be disposed of off-site by a licensed
waste hauler, such as Northern A-1 or a suitable equivalent contractor.

15
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() CEMENT, VOLUMES, FLUIDS and HOLE SIZE

[ ] TUBULARS and COMPONENTS

12 1/4” Hole, Cemented to Surface with 249 sacks Class A
8 1/2” Hole, Cementad to Surface with 264 sacks Class A
Annulus Fluid: Fresh water with Inhibitor and scavenger

Campletion: & 1/4" Open Hole, total depth @ +/-2,450

OAVNOR0,

Intermediate Casing: 9 5/87, 36 lb/ft., K-55 or J-55, Set @ approx. 950’
Long String Casing: 7", 23 to 26 b/, J-55 or K-55, Set @ approx. 2,150
Injection Tubing. 4 1/2", 11.6 Ib/ft., J-55 or K-5b

Packer: 7" x 4 1/2" Large Bore, Set @ approximately 2,1 o0

o) (<] ] 1] 1)

Surface Casing: 13 3/8", 54.5 to &1#/it., Driven to refusal as deep as 175

]

T
A 7,

7 e  Z s a2

/7

i

| 5 }Bell Shale

!gggfgg Engineering Corporation

Figure 7-

Beeland Group, LLC.
Alba, Michigan Facility

WELL SCHEMATIC
DISPOSAL WELL NO. 1

SCALE: NONE DATE:01/07




January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A.12 Description of the cementi'ng program including the type,
properties and compressive strength of cement to be used on each
_casing string. Indicate if DV tools will be used.

Figure 7 (end of Section A.11) presents the well completion diagram and also
includes information pertaining to the cementing program. As shown on this
diagram, approximately 249 sacks (294 cubic feet) of Michigan equivalent Class
| A type cement with 3 percent CaCl, additives will be used to set the intermediate

‘ casing from 950 ft BGS to ground surface. Also, approximately 264 sacks (312
cubic feet) of Michigan equivalent Class A type cement with 3 percent CaCl;
additives will be used to set the long string casing from about 2150 ft BGS to
ground surface. At 60° F and 0 psi (standard surface conditions), a minimum
ultimate compressive strength of 1500 psi will be targeted. No DV tools will be
used.

J ‘5
(-
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January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A.13.Description of the proposed wireline logging program.

The proposed wirefine logging program is summarized in Table 1, below.

TABLE 1 LIST OF PROPOSED LOGS BEELAND GROUP, LLC WELL
' NO. 1 .

Description Depth Run

Dual Laterolog Gamma Ray, Formation Density, and | 100-950°
Caliper Logs (openhole before intermediate casing)

Cement Bond Log (intermediate casing) surf-950°
. Dual LateroLog, SP, Gamma Ray, Formation 250- TD(2,450%)
%: Density, Compensated Neutron, and Caliper Log
(openhote before long string casing and in openhole
completion)
' If required, Fracture Finder !D Log (openhole before 1,950-2,150
+ long-string casing)
Cement Bond Log, Casing tnspection Log and surf-2,1560°
; Directional Survey (long-string casing)
“ Temperature Log surf-TD (2,450')
Radioactive Tracer Log long string casing
Pressure/T emberature Gradient and Pressure 2,150

Transient Falioff test

i

ot |
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January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

A.14.Description of the testing program, including pressure tests on
casing strings, and any planned drill stem tests.

The Beeland Disposal Well No. 1 is to be instalied and tested in 2007 according
to applicable regulations and permit requirements. Static pressure of the Dundee
and estimates of various injection interval characteristics are {o be determined

via pressure transient testing, while native brine chemistry and characteristics are
to be determined based on acquisition of a fluid sample. Characteristics of the
injection interval are also to be evaluated based on conducting geophysical well
logging. No core sampling is currently planned. Additional details regarding the
well logging are presented in Response 13 of this application, geophysical
logging details.

After the open hole has been drilled, but prior to conducting any injection testing,
injection interval fluid will be produced from the well using either a submersible
pump or swabbing equipment. Based on fluid loss experienced during drilling
and field conditions, target production volumes for obtaining representative
samples will be adjusted in the field. In any case, a minimum of 100 bbls of fluid
will be produced before sampling is conducted. Field parameters including pH
and conductivity will also be monitored at surface as fluid is recovered to
determine when representative sampling is practical. Fluid will be subjected to
analysis for the following parameters: Alkalinity, Arsenic, Barium, Bicarbonate,
Cadmium, Calcium, Carbonate, Chloride, Chromium, Conductivity, Copper,
Hardness, Iron, Lead, Magnesium, Manganese, Molybdenum, Nickel, Nitrate, as
(N), pH, Potassium, Radium 226, Radium 228, Selenium, Silica as Si02,
Sodium, Specific Gravity, Strontium, Sulfur, TDS, TSS, and Zinc. See
Attachment B, the WAP, for sampling information.

Prior to drilling out of the intermediate and the long string casings, casing
pressure tests will be conducted to generally ascertain the condition of the string.
At a minimum, pressure tests of a 30-minute duration, with a minimum pressure
gradient of 0.6 psi/ft will be conducted prior to continued drilling.

Initial mechanical integrity testing for the Beeland well will include reservoir
monitoring as specified in 40 CFR 146.13 (d) in addition to static annulus
pressure testing. Beeland will provide MDEQ a minimum of 30 days notice of
annual testing. Notice is to include proposed procedures for testing. Although
test procedures or methods may be changed based on approval by future MDEQ
staff, the following procedure wilt be utilized for the first such testing to be
performed:

1. Conduct Wellsite Safety Meeting
A. Prior to commencement of field activities, conduct safety meeting
with contractors and personnel to be involved with field services

18
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and MIT testing. Ensure that all safety procedures are understood
and review days work activities.

Conduct Fall-Off Test

A

E.
An
A.
B.

C.

Record data regarding test well injection at typical operating
conditions (constant rate). Rate, temperature and specific gravity
versus time will be sampled and recorded during the injection
period. Cumuiative volume injected should also be recorded.
Continue injection for a minimum of approximately five hours. Note
that significant rate variations may yield poor quality data or require
more complicated analysis techniques.

Rig-up pressure gauge.

Obtain final stabilized injection pressure for a minimum of one hour.
Ensure that the gauge temperature readings have also stabilized.
After gauge recordings are stable, cease injection and monitor
pressure fall-off. Instantaneous shut-in yields best results.
Continue monitoring pressure for a minimum of five hours or until a
valid observation of fall-off curve is observed.

Stop test data acquisition, rig-down and release equipment.

nulus Pressure Test

Stabilize well pressure and temperature.

Arrangements will be made for a representative from the USEPA to
be present to witness this testing.

Install ball valve or similar type "bleed" valve on annulus gate valve.
Pressurize annulus to a minimum of 100 psig with liquid and shut-in
pump side gate valve. If typical operating annulus pressures are
above 100 psi, higher pressures acceptable to the agency and
compatible with the well completion configuration will be utilized in
this festing. Pressure to be used will be detailed in proposed
procedures supplied with notification of testing. Install certified
gauge on "bleed" type valve. The annulus may need to be
pressurized and bled off several times to ensure an absence of air.
Monitor and record pressure for one hour. Pressure may not
fluctuate more than 3 percent during the one-hour test. At the
conclusion of the test, lower the annulus pressure to normal
operating pressure.

19
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A.15.Description of any planned coring program.

No coring program is currently planned for implementation during the drilling of
Beeland Group Disposal Weli No. 1.

g
iR
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January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

B. Additional information required for an application for a permit to drill
and operate a disposal well or to convert a previously drilled well to such a
well:

B.1. Form EQP 7200-#4, Injection Well Data.

injection Well Data is presented on form EQP 7200-14, which is attached at the
end of this Section (B.1).

21




DEﬁ MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEQLOGICAL SURVEY
— Applicant
INJECTION WELL DATA Beeland Group, LLC One Energy Plaza Jackson Ml 49201

Supplemental information for drilling or converting to an injection well

By authority of Part 615 or Part 625 of Act 451 PA 1994, as amended.
Non-submission and/or falsification of this information Well name and number

may result in fines andfor imprisonment.
o Beeiand Group Disposal Well No. 1
STRUCTIONS: Complete all portions of form which apply to this well. Attach supplemental documents as needed.

File a separate plat which identifies the depth and location of this proposed well and all producing, abandoned, or drilling wells within 1320 feet of it.

Also identify the permittee of each preducing well within 1320 feet of this proposed well.

2. Enclose a copy of the completion reparts for all wells and the plugging records for alt plugged wells shown on the plat. Identify what steps will be
necassary to prevent injected fluids from migrating up or into inadequatety plugged or completed wells.

3. Ifthis is an existing well to be converted to an injection well, enclose this form with an Application To Change Well Status (form EQP 7200-6). Also
enclose a copy of the completion report and geologic description and electric logs for this well.

4. Injection wells (except for gas storage) must receive a mechanical integrity test every 5 years pursuant to Rule 324.805,

5. Type of fluids to be injected Schematic of wellbore construction

£ srine [} Natural Gas (omit #7 & #12) ) . .
. - Compiete bottom of diagram as needed to conform with proposed construction
L1 Fresh Water (omit#12) <] Other Non haz, remediation waste {e.q. show rat hole below casing, open hole completion, packer log. ete. )

Fresh water fms., name & depth
Glacial Drift 0-app. 850 ft BGS

6. Maximum expected injection rate 200 gpm

7. Specific gravity of injected fluid 1.01-1.05 (max cale. 1.15) f \
Base of freshwater, name & depth a ;

8. Maximurm expecied injection pressure 150 psi — Glacial Dnift Q-app, BS0RBGS
9. Maximum bottom hole injection pressure 1221
Show calculations 150+1.15%0.4233*2150 /
Surface casing_13 3/8 "xA75 h
Amount of cement __— sacks \
' | 10. Fracture pressure of confining formation 1720 at base T.0.C. driven to refusal from ground surface

Show calculations 0.8*2150

Eaton method: 1259 psi, see Section B.12
Fa Intermediate casing (if applicable)}
.. Fracture pressure of injection formation 1720 at base 9 5/8 "% 950 : —
Show calculations  0.8*2150 Amount of cement _ 249 sacks
Eaton methaod: 1259 psi, see Section B.12 T.0.C. _ground surface
12. Chemical analvsis of renresentative samnples of iniected fiuid
Specific conductance ¥BD

Cation {mg/l) Anions {mg/) Long string casing 7 "x 2,150 !

Calcium 12.1 Chiaride 1.730 Amount of cement 264 sacks

Sodium 889 Sulfate 14,500 T.0.C. _around surface

Magnesium ___ <0.5 Bicarbonate 1,620 ﬂ N

Potassium _13,800
What was the source of this representative sample? _ Injectate

from Bay Harbor Michigan Remediation, source of injectate DW Confining formation(s) Bell Shale

i 13. Is this well to be completed in a potential or previous oil or gas Depth to top 2 050
g producing formation? [JYes No Depth to base 2,150

If yes, provide a list of all offset permittees and proof of service of
-notification of this application to all permittees by certified mail.
14. Attach proposed plugging and abandonment plan. OR injection formation(s}__ Dundee

Briefly list depths, volumes and types of cement and mechanical Depth to top 2,150

plugs and depths whare casing will be recovered. Depth to base 2,350

See attached plan and Figure Q-1 fram October 2006 EPA
pemit application for this well.

Tubing 4172 " x >2150 '
Packer Depth ___ app 2100

Bottom TO or PBTD 2,450 ft.

Y

i 5. Application prepared by (print or type): Date

Kenneth Cooer. PE:_Consultant/Petrotek Enaineerina Gorporation 3 A 01/05/07
EQP 7200-14 (rev. 8/2004)  Enclose with APPLICATION FOR PERMIT TO DRILL o APﬁDBAiﬂON 70 CHANGE WELL STATUS




() CEMENT, VOLUMES, FLUIDS and HOLE SIZE

D TUBULARS and COMPONENTS

(&) 12 114" Hote, Cemented to Surface with 273 sacks

8 1/2° Hole, Cemented to Surface with 264 sacks

@ &

() 291 Sacks Cement, 2,100' to surface

@ 7 Sacks Cement, 2,150 - 2,100°
+/- 850° Lowermost USDW

48 Sacke Cement, 2,450" - 2,150’ Base of Drilt

MR
A A
SRR

Surface Casing: 13 3/8", Driven to refusal

Intermediate Gasing: 9 5/87, 36 Jb/ft, K-55 or J-55, Set @ 950

Long String Casing: 77, 26 I/, J-55 or K55, Set @ 2,150 E——

Mechanical Plug: Set @ 2,100’ on top of cement retainer or original packer o

FEIRE ©

.. v
[ ] N
\
O—R
§
D
W Engineering Corporation
Figure Q-1
Beeland Group, LLC.
Alba, Michigan Faclilty
WELL SCHEMATIC
DISPOSAL WELL NO. 1
SCALE: NONE DATE: 10108




UIC Permit Application
Beeland Group, LLC
October 6, 2006

2.Q PLUGGING AND ABANDONMENT PLAN

Submit a plan for plugging and abandonment of the well Including (1) describe the type, number, and
placement (including the elevation of the top and bottom) of plugs to be used; (2) describe the type, grade,
and quantity of cement to be used; and (3) describe the method to be used to place plugs, including the
method used to place the well in a state of static equilibrium prior fo placement of the plugs. Also, for a Class
Il well that underlies or is in an exempted aquifer, demonstrate adequate protection of USDWs. Submit this
information on USEPA Form 7520-14, Plugging and Abandanment Plan.

RESPONSE

- The following completed copy of US EPA Farm 7520-14, Plugging and Abandonment Plan, are submitted to
i satisfy this requirement. The modifications made to this form are to provide consistency with ali available and
= current information. The plan for the wellis also summarized in graphical form (Figure Q-1) in this response.
Costs associated with the plugging and abandonment of the weil per the following procedures is presented in
the completed plugging forms and in Response 2.R of this document.

The following is the proposed plan for plugging and abandonment of the proposed Beeland Group, LLC non-
hazardous Class | Well.

1. Install a test gauge on the annulus to perform a static pressure test. Ensure that the annulus is
fluid filled and that the well has been shut-in for a minimum of 24 hours. Pressurize annulus to
approximately 500 psig and isolate from the annulus system. Monitor annular pressure for one
hour. The test will be successful if the pressure change is less than 3 percent of the starting
pressure.

2. Prepare well and location for plugging. Remove welihouse, well monitoring equipment and
wellhead injection piping.

3. Move in and rig-up workover rig, mud pump, circulating pit and pipe racks as necessary. Flush
well with approximately 100 bbl fresh water.

4, Remove wellhead and release slips.

5. Release injection packer. Displace annufar fluid from well into injection formation by flushing with
approximately 100 bbl fresh water.

6. Pull and lay down the injection tubing and packer.
* 7. Run cement retainer to approximately 2,100 feet.
B. Pump approximately 55 sacks of Class A cement with 4 percent bentonite (14.1 ppg. 1.55 cffsx
yield) below cement retainer and into 6 Y-inch openhole.
9. Tag cemeﬁt on top of retainer at a}:)proximately 2,100 feet.
‘?ﬁ% 10. Stage cement remainder of casing fo surface in approximately 500 foot stages using the

balanced plug method. Pump approximately 291 sacks of Class A cement with 4 percent
bentonite (14.1 ppg, 1.55 cifsx yield).

11, Cut off wellhead approximately 3 feet BGL and weld cap with permanent marker on casing.

2-61
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UIC Permit Application
Beeland Group, LLC
October 6, 2006

i2. Rig down and move out pulling unit and equipment.
13. Submit required plugging records to USEPA and MDEQ,

Post-Closure Care Requirements

Beeland will provide notification of closure to USEPA, Region 5, the MDEQ and the local zoning authorities.
Included with the notification will be information regarding the nature of the injected waste stream,
identification of the depths of the injection and confining zones, well schematics and plugging records.
Beeland will retain, for a period of three years following the well closure, records reflecting the nature,
composition and volume of all injected fluids. At the discretion of the director of USEPA, Region 5, Beeland
wilt then deliver the records to the director at the conclusion of the retention period, or dispose of such records
upon written approval of the director.

2-62 | Potrotek
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Petrotek Englneering Corporation 9088 South Riogmiine Boutevard, Suite 105 Littleton, Colorado 80129 USA (303) 290-9414 FAX (303) 290-9580

October 5, 2006

Ms. Lisa Perenchio

US EPA, Region 5

UIC Section, (WU-16J)

77 West Jackson Boulevard
Chicago, Illinois 60604-3590

RE: Plugging and Abandonment Costs for Class | Well
Proposed Beeland Group, LLC Disposal Well No. 1 Alba, Michigan

Dear Ms. Perenchio:

Petrotek has prepared procedures and a cost estimate for the plugging and abandonment of
the proposed Beeland Group, LLC Class | Non-Hazardous injection well at Alba, Michigan in
Antrim County. This well is to be completed as a Dundee injector at a depth of
approximately 2,150’ to 2,450’ BGL. It is to be located in reasonably close proximity to oilfield
contractor service companies in the northern Michigan Basin.

This cost estimate has been prepared based on satisfying minimum federal requirements for
plugging and does not include budget for any additional integrity testing or the
decommissioning of any related surface facilities. Copies of the EPA Form 7520-14 have
been provided that summarize the plan. Required financial assurance amounts for this
proposed welt are estimated as $26,700. Adjustments may be necessary based on actual
conditions encountered during completion of the well. This includes line item budgeting as
follows:

$ 12,900 Cement

$ 2,500 Rig or Pulling Unit

$ 500 Welder

$ 6,800 Cement Retainer and Top Plug
$ 4,000 Miscellaneous

$ 26,700 Total
As always, if you have any questions or require further information regarding any issues
related to the wells, feel free to contact any of us at Petrotek.

Sincerely,

Petrotek Engineering Corporation
Ken Cocper, PE
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Joseph Tomasik, Vice President

10/05/2006
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B.2. A calculation of the area of review in the injection interval over
the anticipated life of the well. “Area of review” means either of
the following:

A. For a well disposing of non-hazardous waste, that area the
radius of which is the greater of 1/4 mile or the lateral distance in
which the pressures in the injection zone are sufficient to
increase hydrostatic head in the injection zone above the base of
the lowermost underground source of drinking water, but not
more than 2 miles.

B. For a well disposing of hazardous waste that area the radius of
which is the greater of 2 miles or the lateral distance in which the
pressures in the injection zone are sufficient to increase
hydrostatic head in the injection zone above the base of the
lowermost underground source of drinking water.

The radius of investigation used in this permit request has been based on
standard practices applied historically in Michigan. The area of review (AOR) for
this non-hazardous injection well has been defined as the maximum fixed radius
of two-miles for the evaluation of all non-fresh water penetrations. This distance
is substantially greater than the calculated cone-of-influence (COI) for operation
of the proposed well as an injector. A fixed radius of one-quarter mile for the
circumscribing area around the disposal well has been defined for the evaluation
of fresh-water artificial penetrations. Area of review radii have been applied from
the property boundaries for the well facility. Fresh water well data for
penetrations located within the area around a %-mile radius have been identified
from state files and submitted. Maps generated from Michigan Department of
Environmental Quality (MDEQ) data have been submitted to summarize these
data. See Figure 4 at the end of Section A.4 for a summary of shallow fresh
water penetrations and Figure 6 at the end of Section A 4 for a summary of all
deep penetrations.

The cone-of-influence for injection is defined as that area around a well within
which increased injection zone pressures caused by injection could be sufficient
to drive fluids into an underground source of drinking water (USDW). The
pathway for this theoretical fluid movement is assumed to be a hypothetical,
open abandoned well which penetrates the confining zone for injection.
information used in the following calculations has been estimated from logs and
available neighboring well information summarized in this document.
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Critical Pressure Rise

To calculate the COI, a value must first be assigned for the pressure increase in
the injection interval that would be sufficient to cause injection zone brine to rise
in an open pathway to the base of the lowermost USDW. This critical pressure
rise, Pc, is assigned as indicated in Figure 8, below.

The pressure required at the top of the injection interval to support injection zone
brine in the configuration indicated is, in psi units:

P =0.433 [ygDg + yu(Dw-L)]
where: Ds = Dy - Dy,
and the pressure rise is then:

Pc=0.433[ygDs + yu{Dw-L)] - Po

FIGURE 8 CRITICAL PRESSURE RISE

HAeported USDW Abandoned Well
Water Lovel = L l/

5 Ground Level

w
Dy l ¢ usow Fuid Sp. Gr=1yy }

Injection ] _
interval Fluid Sp. Gr. = y

S

AF, evaluated here

where Po is the original, pre-injection value for pressure at the top of the injection
interval expressed in psi units.

Original pressure in the Dundee has been estimated from typical fiuid gradients
found in northern Michigan for this formation. For the estimated top of the
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injection interval of 2,150 feet, a gradient of 0.35 psi/ft yields a pressure of 752
psi at the top of the Dundee.

In assigning the critical pressure rise and calculating the cone-of-influence at this
site, the base of the lowermost USDW has been conservatively assigned as 900
feet. The lowest potentiometric surface of the water table within 2 miles of the
Beeland well is projected to be closer than 100 feet from ground level. in these
calculations, it is assumed that the water table is at approximately 200 feet below
ground level, which is larger than anticipated drawdown, and is deeper that the
total depth of most water wells in the area. Critical calculation parameters are
presented in Table 2, below.

TABLE 2 CRITICAL PRESSURE CALCULATION PARAMETERS

Parameter ’ Value

Original pressure, Po 752 psi @ 2150 feet
Depth to base of USDW, D, 800 feet

Depth to top of injection zone, Dx 2150 feet

Depth to USDW fluid level, L 200 fest

Density of USDW fluids, yy 1.0

Density of injectate or injection zone brine, ya 1.05

These values were used in the above equation to compute the critical pressure
rise as follows:

Pc = 0.433[1.05(2150-900) + 1.0(900-200)] - 752 psi

or
Pc = 119 psi

Cone-of-Influence

Based on the calculated value for the critical pressure rise, the cone-of-influence
can be calcuiated for the Beeland well over a twenty-year period of injection. At
the proposed Beeland well, there is projected to be no cone-of-influence for
continuous injection at a rate of 200 gpm (6,857 bwpd). This value can be
confirmed by examination of the following calculation (oilfield units) of pressure
rise in the reservoir at a distance of five feet from the injection well:

dP = -70.6 Bqu/kh *In ([ 1,688 ¢ pcy? /kt | -2s)

where the values listed in Table 3 have been assigned based on site-specific
information.

24




January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

The above calculation for pressure rise due to twenty years of injection at a rate
of 200 gpm yields an increase of approximately 115 psi. This value is smaller
than the conservatively calculated critical pressure, Pc, of 119 psi which would
be necessary before there is potential for upward fluid movement to the base of a
USDW if an open pathway were present. Therefore the cone-of-influence at this
site is less than 5 feet, even under a conservative scenario. Due to the relatively
high permeability and relatively low original pressure of the Dundee Limestone
injection formation at this site, there exists no potential for contamination of
USDW resources due to improperly completed or abandoned wells within the
statutory minimum 2-mile radius area of review.

TABLE 3 CONE-OF-INFLUENCE PARAMETERS

Parameter Calculation Value
Flow rate, g 200 gpm *1440 min/day* bbl/42 gal 6,857 bbi/d
Thickness, h - 100 feet
Eorrnation Volume Factor, - 1.0156
Porasity, ¢ - 0.10
Permeability, k - 1,000 millidarcies
Viscosity, p - 1.05 centipoise @ 72 degrees F
Total Compressibility, C 3.2x10° psi”' + 4.8x10° psi” 8x10° psi?
Radius, r - 5 feet
Time, t 20 years x 365.25 days/yr * 24hr/day 175,320 hours
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B.3. A discussion of the affect of injection on the present and
potential mineral resources in the area of review.

Mineral resources in the AOR may include natural gas reservoirs within the
Antrim Shale and/or Traverse Limestone. Figure 9 at the end of this Section
(B.3) presents the stratigraphic column in the area, and shows the proximity of
these potential gas bearing zones to the injection zone. As shown in this Figure
and as verified through well construction (Figure 7, Section A.11), the Disposal
Well will be cased and cemented through both the Antrim and Traverse
Limestone prior to drilling to the Dundee. This action will sufficiently isolate these
potential gas bearing zones, so the well will have no affect on the zones during
drilling. Regular mechanical integrity testing and monitoring will verify proper well
function during waste injection, also ensuring that zones with potential mineral
resources are unaffected by well operations. Well abandonment, upon cessation
of the use of the well for injection will be performed in accordance with applicable
state and federal regulations.

26




GEOLOGIC TIME

T U T NpRTH
PERIOD EPOCH  AUERICAN

e

1

| OUTCROP NOMENCLATURE 'DOMINANT LITHOLOGY SUBSURFACE NOMENCLATURE
H GAOLP J] FORMATION i MEMBER FORMATION I GROUP
T Gb:ilf- Drift Glackal Ot T

P A A st it ]

STRATIGRAPHIC
NOMENCLATURE

Archean io Mddte Proterozirc Eora

Precombian Crystaling Basemen Complex

Michigan Dept. of Environmental Quality
e e Geological Survey Division
Haraold Fitch, State Geologist
g Y and
% Michigan Basin Geological Society
I
A Jen— : L
1 ! i Gunbury 5h 8
—
o
i | Eftzworth Sh |373 S8 il
. festern) g, ot sn "r .
1L Chautauquan Upper b Stratigraphic Nomenetature Project Committes:
Jotae Lachine My Or. Paul A. Catacosinas, Cochaimman
Ankcim Sh Mr. Mark S. Wallensak, Co-chairman
[ L o Principai Authors.
= Souw Dr. Paul A. Catacosinos
ol Dr. William B. Harrison HI
Parrkige Folt Mor g’r— gg\::"ﬂ': Rgﬂnﬂgs
r Washol
Thuntet Bay L | Pollr FarmMer M Mark S, Wallensak
MNerway Poni Mb
SRR Siiiie. At 200
Four i Dam bbr| 0
Alpera Ly [
e Eran T G M Acknowiedgaments
H Long Lake 1 Katans M numnmmpmwmmemmwmwmmmu
ai Michigan and the sunouding sistes and povinges, Balow are given fuat &
§ Geraham ute reprazentative lew of e contribaring:
Ferron Pont Fm LT — mﬁﬂnﬂTClﬂﬂ.umnS‘ahUﬂﬂlﬂymeMJr
Monkie {Rockport Quarry Ls| umnrw M, Whlat D. Evertam. Ph.01 Gardhsate,
. Michizan Technological Linkiary,
{ BeX 50 Ball Sh
i e VU VSN PR s ] Govmmment: Or. ey R Carter, Ontaria Mitdsiry af Nelurai Resawess;
H Rogers Chy Ls Mer Jonn M. £xch, Michigan Depistruent of Enviesnmenta) Qumlly, Dr Brisn D Heith,
H o ) Dundee ts il Guobgleal Survey; M Lissence H Vciartmm, Dhio Genlogica Survmy.
)5 Donald J. Badey. Conaullart; Mr. Bmmy R Nyles. Scol Energy,
Andazion L Fas m MeDan E Pieifler, Phoier Explovation Services,
Lot Fm e = z sl il be lound In the Lexiean for
Datiok River Gr = g m Dletrall Rivar G
L. = S & o 22 . oo— um,.,. urmumhumwm
Uiderian - 'E Syhanin 5a
SOV W Ao t00 SOV b
e ! ; g e RELATED TERM CORRELATION
| g douloh N VR USRI
Eary Gardei ltant Fm g “1"‘;:;1"—::..-;_-__._-32"1 ""i:".:_-'—".‘:_s. g Garden Iuand Fm —
) b RTINS WNFPINSUUIUIY -todsss il U e s o ]
3 Reein River Do/ LTy I L AT H STRATGRAPHIC RELATED TERMS
; Basa ltends Gr | PutinSay Dol L DL DL T undfereniianea Bizsa lEands Ge onia Fm Aurastic fsd Bers
:: |
St. ignace 0ol B o T | mmmmmmm i
Micrigan Fm Sandstone, Siny-Stary Sandsi
Sakna G Unh Sray-Sermy-Siray Sandsiane, Tole Gyp ’
2 Sasa F urdl Coldwates §n Coldwarar Red Rock, Speckied Dolomte, ‘
: PR W Zang '
Aniim Sa cmmmmmmn Elitrim,
Late Cayugan Z Salmadunt | Chaztzr Biack Shala Membar, Upper Biack Shake. I
ot Light Lower Biack, Lower Adtrin
Sang o Salia Mcidie Anltn, Nl Gray , '
Pla. 2ty Chares Smtra G Middlo Gray Shaie, Lind 14, Link FB. Ui 1,
Fm SshmBunt Crapis G oy Srte |
Salira 4.2 Saitr Dundae La Kead Cly MemberDokomieiAnhydite
Saina A-2 Evap 2 Luces Fm Freer Sancisiorm, Hanar Mamber, iz Mambar,
Autl Fm Massive Salinbydite, s«:m B'tghﬂlyﬂme
1§ = Salna &1 By Amherstuy Fm Filar Sandetzne, WaxLm Mamber, Skl Lima
= T
= el Cain Fm 5t ignscs Dokt Sallas H Urt
Bush Bay Fr L = o Sulon & Unk big Satt, B Sak |
Engndine Gr | Rapson Groek Fm T e e L2 T z Nagara Gr Rufl Fanmation Sabna A-1 Carborale, Rabblt Eare Antydete, i
Rocoviow Fin z SRR :,;,;,x,x,-ﬁ'. i Lackport Dot Gain Fm Sala A0 Cabanale
A o P '
Corde Fim e Ty L o Guaiph Dot B Misgara, beagaran M, Preaci el
Mods | Nagarn N Schoolcraf Fm Engedns Dalomke
Fiborn L Mix . Lotiport Dakomiia Gray Miagarm, White Niagara
Hendricies Fim Bunl Balf G Lhokon Formatian
Buet Bl & Burnt Bt Gr Trnkor Fm Cap Dotomae
Byron Fm
[T Blacx River Fin Vo Wert Zovm, Ssaky Peak_ 8lack Rivar Shate
- P, [E—— - [ —— Goodwal Unk_ Zone of Uncomdamity
Enny Mg Calaract Or [ win Oel Catara 5. Petas Sandsione mm Sardsiona, Sardan Saridmm
e ] b ] - ] Bandstong, Marshe
Big HI Em Queermins Sh Prairie du Grdan Gr Fostas Formation, New Rictwrand Sendston
i Lowar Knoee Carboniaie, 5L Lwwrence Formation,
e | Grcheatan | mowordGr | g Pl : e 5 Richmand Ge TPDC, Onsoby Dokvidin, Brams Shats
Bay g0 Mo Mex Trempesieas Fm Lock Formatin
BiSs Greck 3b [r— Dresbech Sardedona
Colingwoad Sh
.| Cothrgwoid Sh e Pro-wt Stmon Clastics Procambrian “Red Boy B
Groos Cruamy M
Motmwian Tanon Fm f—————es | AU A LI S e LT L Trerion Fm
g Chandrer Faks M LI B { .
3| I K= R e Figure 9
Glamwood Fm
Chalyar <unecplomiyr S1Petor 5
Whlterockdan LEGEND -
] - = Fastar Fm
oy = N p———
! Trempealeaun <Lro iy = Trempealeau Fm
Franconian i Francanta Fm
Late hfmer's Castis Mor| [ Murdsing Gr
Munising F [ .
; | Crape o Wor - % EauCrake Fm -
‘ Basal Cgl Mount Simen Sa
i e e e T N S P W
’ Javobuvda S5
) Pis-#1, Simon Clastica
E Fradz S
! o i NP |
. Midd’e Protamzaie Ean Qoo G [r——
§a_§ Capper Harbor Tgt| Precantaian Crysinline Bazamant o ipkao




January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

B.4. A plat which shows the location and total depth of the
proposed well, shows each abandoned, producing, or dry hole
within the area of influence, and each operator of a mineral or
oil and gas well within the area of influence.

Figures 4 and 6 show the location of water wells and oil and gas wells in the
vicinity of the proposed Disposal Well, as presented in Section A.4.
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B.5. If a well is proposed to be converted to a disposal well, a copy
of the completion report, together with the wriften geologic
description log or record and borehole and stratum evaluation
logs for the well.

Conversion of an existing well is not proposed. Upon installation of the new well,
copies of the written geologic description and all log data collected from the well
will be submitted to MDEQ.
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B.6. Plugging records of all abandoned wells and casing, sealing,
and completion records of all other wells and artificial
penetrations within the area of influence of the proposed well
location and a map identifying all such artificial penetrations.
An applicant shall also submit a plan reflecting the steps or
modifications believed necessary to prevent proposed injected
waste products from migrating up, into, or through '
inadequately plugged, sealed, or completed wells.

Topographic Map

A copy of the USGS Topographic map available from the area of review with the
outline of the minimum two-mile radius area of review and an injection well
symbol representing the facility superimposed on the map is included as Figure 3
(see Section A.4). '

This topographic map extends in excess of 1 mile beyond the Beeland site in all
directions. The Beeland property encompasses an irregular rectangular area of
approximately 60 acres in the southeast quarter of Section 14. In addition, the
map shows the location of all known surface bodies of water, springs, mines,
quarries, residencies and roads. Separate additional maps submitted in this
Response present water wells and deeper artificial penetrations. A listing of
neighboring property owners within a % mile radius has been also been
developed and submitted with this application for the well permit. No known
hazardous waste treatment storage or disposal facilities are present within the
AOR based on available state of Michigan permit information.

Artificial Penetrations

There are a number of artificial penetrations identified in the area of review
conducted for a two-mile radius surrounding the proposed Beeiand disposal weli.
However, a vast majority of the wells permitted and/or drilled in the vicinity of the
Beeland well only penetrate the Antrim shaie for the purpose of gas production.
These weils are typically drilled to a depth of between 1,250 and 1,750 feet
below ground level (BGL) and are not potential pathways for fluid migration out of
the permitted injection zone, since they do not penetrate through the confining,
arrestment or injection intervals. An examination of all available records at the
Michigan Department of Environmental Quality (MDEQ) has been accomplished
as of October 2006 to evaluate these wells. Data for all deep wells which have
been drilied within a two-mile radius of the Beeland well are summarized in the
Tables 4 and 5 and copies of pertinent MDEQ completion or plugging records
regarding wells which penetrate into the injection interval of the proposed
Beeland well are also presented at the end of this section and in Attachment C.
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Figure 8 (Section A.4), a map generated with the PETRA software program from
data provided by the state of Michigan in October of 2008, shows the location of
all non-fresh water artificial penetrations in the state oil and gas well database
within the required two-mile AOR. Permit numbers are shown at each well
symbol. The Proposed Beeland Well No. 1 is designated as an injection well
(also iabeled with the well name), and is located in the southeast quarter of
Section 14. General geographic features and the outline of the required two-mile
AOR are also shown on the map. Index lines showing cross sections are also
shown, with summaries of relevant formation tops from the MDEQ database.
The "legend"” on this map contains pertinent information designating ail other
wells with the area of review.

Figure 4 (Section A.4), a map modified from data generated by the state of
Michigan in October of 2006, presents the location of all local freshwater well
penetrations in the state water well database. Note that fresh water penetrations
in the area of review typically range from approximately 50 to 200 feet, and are
not critical with regard to the fluid injection at the Proposed Well No. 1. Copies of
selected water well records for freshwater penetrations are submitted here.

According to the MDEQ records, there are 109 wells iocated within the two-mile
AOR. Only four of these wells penetrated into the Bell Shale or the Dundee
Limestone. Three of these penetrations are active Class |l brine disposal weils
(#41955, #42680, and #46244), and one well was plugged in 1969 as a dry hole
(#27750). The remaining 105 wells only penetrate to the Antrim or Traverse
Group, and do not penetrate the arrestment or injection interval for the proposed
Beeland well. There have been no Class | disposal wells drilled within the area
of review. Well #27750 in Section 26 of T30N-R5W, which had been listed as a
dry Niagaran exploratory well with a TD of 6,550 feet, was plugged according to
applicable state standards and a plugging record is available for this well. The
Dundee is isolated from deeper formations by cement plugs, and is isolated from
shallower formations by multiple cement plugs and cemented casing that was left
in the well. Class Il brine disposal wells (#41955, #42680, and #46244), are
each completed according to current state and federal regulatory requirements
and have long-string casing cemented to isolate the Dundee injection interval
from overlying formations and fresh water resources. Records for Permit #56773
in Section 10 of T30N R5W are presented showing that the formation at TD is the
Traverse Limestone despite a total depth of 2,200’ reported in the MDEQ
database.

Due to the small pressure rise associated with projected injection activities and
the corresponding limited cone-of-influence, it is noted that none of the wells
within the regulatory minimum two-mile AOR could have the potential for causing
any endangerment to USDW resources in the vicinity.
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Corrective Action

A corrective action plan is not required for any of the artificial penetrations within
the proposed Beeland well AOR because, based on calculations, there is no
cone-of-influence and there are no artificial penetrations to the injection zone
within the area of review that have the potential for allowing injection activities to
have an impact on the USDW. If a corrective action plan for any neighboring well
becomes necessary in the future, it will be developed according to appropriate
regulatory standards and guidelines.

The corrective action plan which would be proposed by Beeland, should the
potential for fluid migration to occur through the confining layer develop via any
future well, will include the following:

1. Beeland Group, LLC injection well will be shut-in.

2. The USEPA, Region 5 UiC Section and the MDEQ will be notified.

3. Following well shut-in, waste will be shipped to alternative permitted
facilities for off-site treatment and/or disposal as necessary.

4, A contingency plan will be prepared as follows:

Locate well and identify present operator or owner, if any.
Identify mode of failure.

Prepare remedial plan outlining course of action.

The remedial plan will be submitted to the USEPA, Region 5 and
MDEQ for approval.

e. Upon authorization, the remediation plan will be implemented.

Qoo

Area of Review Oil and Gas Weljl Data

Data regarding artificial penetrations collected for wells within the area of review
have been categorized and are listed by well type. Oil and gas industry (non-
fresh water) well locations are shown on Figure 6 (See Section A.4). Oil and gas
permitted wells drilled into or deeper than the injection zone and subsequently
abandoned, wells drilled through the injection zone that are still active producers,
and temporarily abandoned wells that penetrate to the injection zone are listed in
Table 4. Wells are labeled with MDEQ permit numbers. Following this table is a
listing of oil and gas wells permitted by the MDEQ that have been drilled to
depths, which do not penetrate the injection zone (Table 5). Typically, these
wells are Antrim gas wells that reached a total depth within the Antrim Shale or
the top of the Traverse Limestone. Data presented in this table regarding wells
within the area of review include MDEQ permit number, location, total depth,
status, construction, and completion or plugging date. Figures 10 through 13 at
the end of this Section (B.6) present summaries of the wellbore configurations for
each of the wells that penetrate to the proposed injection interval.
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Copies of well records are presented in Attachment C for all non-freshwater
penetrations that reached the top of the arrestment interval (Bell Shale) within the
area of review. :

TABLE4  ARTIFICIAL PENETRATIONS: MDEQ OIL
& GAS PERMITS WELLS PENETRATING
TO INJECTION ZONE IN AOR
Date of
MDEQ Location Total Depth] Completion or
Permit # {T-R) Section |Well Status |[Formation at TD (ft. BGL) Plugging
27750 J0N-5W 26 Dry CABOT HEAD 6550 08-0ct-69
141955 30N-5W 23 SWD DUNDEE 2114 16-May-89
42680 SON-4W 19 SWD & Gas |DETROIT RIVER 2472 14-Dec-00
46244 30N-5W 1 SWD DETROIT RIVER ANHY [2315 10-Nov-92
Notes:
Date Completion or plugging
dry  Dry hole, plugged
swd Class |l brine disposal weli
& Gas Dual completion to also produce Antrim gas
TABLE S5  ARTIFICIAL PENETRATIONS: MDEQ OIL
& GAS PERMITS SHALLOW AND ANTRIM
WELLS IN AOR
MDEQ Location Total Depth
Permit # (T-R) Section |Well Status Formation at TD {ft. BGL)
18385 30N-5W 25  |Dry Hole TRAVERSE LIMESTONE 1442
41904 30N-4w 18  |Natural Gas Well |ANTRIM 1167
41906 30N-4W 18 Natural Gas Well [ANTRIM 1251
41907 30N-4w 18 Natural Gas Well [ANTRIM 1182
41808 30N-4W 18  [Natural Gas Well |ANTRIM 1183
41909 JON-4W 18  |Natural Gas Well |ANTRIM 1184
41910 30N-5W 23 Natural Gas Well JANTRIM DARK 1241
41911 3J0ON-5wW 23  |[Natural Gas Well |ANTRIM DARK 1207
41912 30M-5w 23 |Natural Gas Well |ANTRIM 1185
41913 30N-5W 23 Natural Gas Well [ANTRIM DARK 1195
41914 30N-5WV 23  |Natural Gas Well [TRAVERSE LIMESTONE 1376
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MDEQ Location Total Depth
Permit # (T-R) Section [Well Status Formation at TD (f. BGL)
41915 JON-5wW 23 Natural Gas Well JANTRIM DARK 1183
41916 J0N-5W 23  |Natural Gas Well |[ANTRIM DARK 1205
41917 30N-5wW 14 |Natural Gas Well [TRAVERSE LIMESTONE 1432
41918 30N-5W 14 [Natural Gas Well [TRAVERSE LIMESTONE 1389
41919 30N-5W 14 [Natural Gas Well [ANTRIM DARK 1193
41920 30N-5W t4  |Natural Gas Well |ANTRIM DARK 1218
41921 30N-5W 23 [Natural Gas Well [TRAVERSE LIMESTONE 1394
41922 30N-5W 13 |Natural Gas Well [TRAVERSE LIMESTONE 1368
41923 30N-5W 13 Natural Gas Well [ANTRIM DARK 1190
41924 30N-5wW 13 (Natural Gas Well [ANTRIM DARK ~ 2101
41925 30N-5W 14  [Natural Gas Well [TRAVERSE LIMESTONE 1390
41926 30N-5W 24  |Matural Gas Well [ANTRIM DARK 1188
41927 30N-5W 24 Natural Gas Weli ANTRIM DARK 1172
42069 30N-5W 23 |Natural Gas Well |ANTRIM 1187
42162 30N-5W - 14 {Natural Gas Well |ANTRIM DARK 1214
142681 30N-4W 19 |Natural Gas Well [TRAVERSE FORMATION 1341
43538 30N-4W 30 |Natural Gas Well [TRAVERSE LIMESTONE 1384
43539 30ON-4W 30  |Natural Gas Well jANTRIM 1222
43597 30N-4W 19 |Natural Gas Well |[TRAVERSE LIMESTONE 1397
43598 30N-4W 19  [Natural Gas Well [TRAVERSE LIMESTONE 1368
43600 30N-4W 30 |Natural Gas Well |[TRAVERSE LIMESTONE 1367
43601 30N-4W 30 [Natural Gas Well [TRAVERSE LIMESTONE 1395
43602 30N-4W 30  |Natural Gas Well |[TRAVERSE LIMESTONE 1415
43603 30N-4W 19 |Natural Gas Well [TRAVERSE FORMATION 1344
43606 30N-4vY 18 |Matral Gas Well |TRAVERSE FORMATION 1332
143508 30N-4W 19 Matural Gas Well |TRAVERSE LIMESTONE 1402,
43609 30N 18 [Natural Gas Well [TRAVERSE FORMATION 1353
46241 30N-5W 1 Natural Gas Well [TRAVERSE LIMESTONE 1385
48496 30N-5W 2 Natural Gas Well |[TRAVERSE LIMESTONE 1360
46498 30N-5W 11 [Natural Gas Well [TRAVERSE LIMESTONE 1368
46499 30N-5W 11 Natural Gas Well [TRAVERSE LIMESTONE 1405
46505 30N-5W 2 MNatural Gas Well [TRAVERSE LIMESTONE 1429
47373 30N-5W 25  |Natural Gas Well |TRAVERSE LIMESTONE 1469
47606 30N-5W 13 [Natural Gas Well [TRAVERSE LIMESTONE 1408
47607 30N-5W 13 Natural Gas Well |TRAVERSE LIMESTONE 1398

33




January 2007 BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS
MDEQ Location Total Depth
Permit # (T-R) Section (Well Status Formaticn at TD {ft. BGL)
47608 30N-5W 14 |Natural Gas Well [TRAVERSE LIMESTONE 1398
47609 30M-5W 14 [Natural Gas Well [TRAVERSE LIMESTONE 1411
47655 30N-5W 3 Natural Gas Well [TRAVERSE LIMESTONE 1411
47717 30N-5W 12 |Natural Gas Well [TRAVERSE LIMESTONE 1329
47718 30N-5W 12 Natural Gas Well |[TRAVERSE LIMESTONE 1358
50459 30N-5W 15 |Natural Gas Well [TRAVERSE LIMESTONE 1324
52031 30N-5W 14 [Naturai Gas Well [TRAVERSE LIMESTONE 1407
52467 30N-8W 13 |Natural Gas Well [TRAVERSE LIMESTONE 1385
52468 30N-5W 13 Natural Gas Well |TRAVERSE LIMESTONE 1387
52469 30N-5W 14 iNaturat Gas Well |[TRAVERSE LIMESTONE | - 1422
52470 30N-5W 15 |Natural Gas Well |[TRAVERSE LIMESTONE 1405
52471 30N-5W 15  |Natural Gas Well |[TRAVERSE [IMESTONE 1398
52472 30N-5W 22  |Natural Gas Well [TRAVERSE LIMESTONE 1366
52480 30N-5W 13 |Natural Gas Well ([TRAVERSE LIMESTONE 1354
52540 30N-5W 15  Matural Gas Well |[TRAVERSE LIMESTONE 1400
52053 30N-5W 11 |Natural Gas Well [TRAVERSE LIMESTONE 1410
52054 30N-5W 12 |Natural Gas Well [TRAVERSE LIMESTONE 1357,
52955 30N-5W 10 |Natural Gas Well |TRAVERSE LIMESTONE 1419
52956 30N-5W 12 [Natural Gas Well |TRAVERSE LIMESTONE 1370
53654 30N-5W 22 |Natural Gas Well [TRAVERSE LIMESTONE 1403;
53664 30N-5W 24 Natural Gas Well [TRAVERSE LIMESTONE 1376
53665 30N-5W 24  [Matural Gas Well [TRAVERSE LIMESTONE 1378
53666 30N-5W 24  INatural Gas Well |[TRAVERSE LIMESTONE 1379
53667 30N-5W 23 |Matural Gas Well |[TRAVERSE LIMESTONE 1418
53726 30N-5W 27  |Natural Gas Well |TRAVERSE LIMESTONE 1397
53727 30N-5wW 27  |Natural Gas Well |TRAVERSE LIMESTONE 1411
53728 30N-5wW 22  [Natural Gas Well |[TRAVERSE LIMESTONE 1389
53729 30N-5wW 28 |Natural Gas Well |[TRAVERSE LIMESTONE 1382
53730 30N-5W 27  |Natural Gas Well [TRAVERSE LIMESTONE 1395
53731 30N-5W 23 Natural Gas Well [TRAVERSE LIMESTONE 1388,
53732 30N-5W 27  |Natural Gas Well [TRAVERSE LIMESTONE 1395
53733 30N-5W 22  |Natural Gas Well |[TRAVERSE LIMESTONE 1417
53734 30N-5W 22  |Natural Gas Well [TRAVERSE LIMESTONE 1403
54380 3J0ON-5wW 24 |Natural Gas Well [TRAVERSE LIMESTONE 1397
54428 30N-5W 10 [Natural Gas Well |[TRAVERSE LIMESTONE 1404
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!;JIBEQ Location Total Depth
Permit # (T-R) Section [Well Status Formation at TD (ft. BGL)
54429 JON-5wW 12 INatural Gas Well [TRAVERSE LIMESTONE 1371
54430 30N-5W 12 Natural Gas Well [TRAVERSE LIMESTONE 1354
54487 30N-5W 11 Natural Gas Well [TRAVERSE LIMESTONE 1407,
54488 30N-5W 12 Natural Gas Well |TRAVERSE LIMESTONE 1351
54489 30M-5w 12 |Natural Gas Well |[TRAVERSE LIMESTONE 1378
54601 30N-4W Natural Gas Well (TRAVERSE LIMESTONE 1375
54602 30ON-4WY 7 Natural Gas Well |[TRAVERSE LIMESTONE 1371
54603 30N-aw Natural Gas Well [TRAVERSE LIMESTONE 1359
54306 30N-5W 21 |Natural Gas Well |[TRAVERSE LIMESTONE 1376
54926 30N-5W 26  |Natural Gas Well TRAVERSE LIMESTONE 1423
55014 30N-5W 9 Natural Gas Well [TRAVERSE LIMESTONE 1367
55138 30N-5W 10 |Natural Gas Well [TRAVERSE LIMESTONE 1428
55139 30N-5W 10 [Natural Gas Well |TRAVERSE LIMESTONE 1449
55141 30N-5W 16 |Natural Gas Weil |[TRAVERSE LIMESTONE 1286
55142 30N-5W 16  [Natural Gas Well [TRAVERSE LIMESTONE 1295
55144 30N-5W 16 |Natural Gas Well [TRAVERSE LIMESTONE 1406
55171 30N-5W 21 |Natural Gas Well {TRAVERSE LIMESTONE 1437|
55172 30N-5W 21 Natural Gas Well [TRAVERSE LIMESTONE 1407
55179 30N-5W 10 [Natural Gas Well [TRAVERSE LIMESTONE 1429
55180 30N-5W 15 |Natural Gas Well |TRAVERSE LIMESTONE 1367
55581 30N-5W 16  [Natural Gas Well |[TRAVERSE LIMESTONE 1274
56364 30N-5W 26  |Natural Gas Well [TRAVERSE LIMESTONE 1430
56773 30N-5W 10 |Natural Gas Well [TRAVERSE LIMESTONE 2200

Water Wells Within %4 Mile AOR

As shown on Figure B-3, there are four water wells located inside the % mile

AOR radius in the available MDEQ databases. Another well likely exists within %

mile of the property boundary based on unconfirmed data presented in a
previous Class 1l permit application. No public data is available regarding this

well. A copy of data from freshwater wells in the vicinity of the proposed well are

presented as part of the characterization of the USDW in the vicinity of the
proposed well included in Attachment C.
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B.7. A map showing the vertical and areal extent of surface waters
and subsurface aquifers containing water with less than
10,000-ppm total dissolved solids. A summary of the present
and potential future use of the waters must accompany the

map.

Figure 3 (Section A.4) is a topographic map of the disposal well area, and shows
there to be no mappable surface water features. Absence of surface water
features was verified through survey (Attachment A). Figure 9 (Section B.3)
presents the stratigraphic column underlying the Disposal Well area. The
Michigan Groundwater Atlas discusses aquifers present in Michigan (Olcott,
1992). Data from this source indicates that the Beeland Site is underiain by the
fresh water Glacial Till aquifer, Figure 14 at the end of this Section (B.7), but
there are no Cretaceous through Mississippian rocks present due to erosional
removal of these units. The next water bearing interval below the Glacial Till is
the Siluro-Devonian units, but as shown on Figure 15 at the end of this Section
(B.7), this unit exhibits TDS greater than 10,000 ppm in the Disposal Well area.

In Michigan, the Glacial Till and/or unconsolidated material is a source of fresh
water for domestic, industrial, and agricultural purposes (Olcott, 1992). Based on
available data, this unit is anticipated to be the lowermost USDW. This will be

confirmed during installation of the proposed well.

36




et it

e
Fip6-05E-L0f
L2107 DDIOD UOHIHT
10F S “énr piIDUD AN OZOC

Yojo76d

¥ :03x03IHI[ SM A8

&mp’ L oN pup@sg

£00Z  ABYNNYD (31w

L-60E 1123rQdd

HILNDY 1L WD
7l 34N9I4

ALTDYA NYDIHDIW YEIY
2717 ‘dNOd9 aNvl33g

L "ON 1BM |Dsodsig pasadoug

Q

N3O

SHZ1N0MA 0D 7]

HAT DOL L o

RS 58 ATVOR

FoAng {R0aOAY "5 Al O S av) o
105 Y A £ARW DIUS |EISLN 180, PN

1113 j¢ s)sodap psyiRIsun paysosun jo 15|suas -
10 Buissius 1o Ujyy 21 sysodop jepegB aisym Raty _

wianye pauiesB-auy pue -asieos pus

"uBwpas Iey-|eleB pauiesB-sxieon ‘ysemIno eydeh _M.@HW%L P

NOLLYHY14X3

1

AN N

vy




L8AL Aussamun upBIyDIN wisISAM pub DZEL SOSN  a3Jnog

[
> #G~GEZ - 00
22108 9RRIOIOT Loy
PO BIS TRV DIBLIOUD 1S4 §BZOL

M 03xgaHo| sx g Emp {'ON publ@sp

L0008 AMVNNGE 131va V—60C [103rCud

NOILD3S NYINOAITG-0HNIS
dYN ALITWNOD HILYM L 'ON I3 |psodsiq pesadouy @y

9L 3IyNoI3

MDY WYDIHOIN vBTY aN79237
271 'dNOdS aNv33g )

SHILIAOMN 05 0
ey
S 09 0

0O0'000'9:1 TIYIS
spqeneA $1 1oy sod sweuByjw u)
‘IRA BU-——13nbe o ued ramof u;

UOMENLROUCO SPIIOS-PNOSSIP [eabd jo suy —-000"-—

AHqeleA 8] Uy 24 swnBipw

: ‘leassri—sgnbe jo yed saddn u;
UOHIRINROUCD SPIOS-PINOSSTP onbo jo Jury — 000"~

pnbu copRA0 Jun Bupuyuod s wany

. DRUNE YIOHPIG F1110§
ﬁxuegn..émtsavuzﬁag_wﬂ_a§< '

PIEUNE HICIPIQ SUI0)
(sxd0s uRquoA) 1ajinbe jo prd Jaddn Aoy sary

NOLLVNV'1dX3

s
EnR ]

I—Mm
} ) NN
i : FiiMdary |
N

L vmons
e 4

vy

r T

5 L:cuqniro E
= .bm

~
;.«: _
-
SN
IV
’

N

.3
o
=

e R L, T4

(TR I




i

o

o
3

January 2007 . BEELAND GROUP, LLC. MDEQ PERMIT ATTACHMENTS

B.8. Geologic maps and stratigraphic cross sections of the local
and regional geology.

The proposed Beeland Disposal Well No. 1 is to be located in the northwestern
Michigan Basin in an area extensively explored for oil and gas resources. A
variety of literature and public well data are available regarding the nature of the
structure and stratigraphy in Antrim County.

Stratigraphy and Lithology

The strata in this region consist of almost fifteen thousand feet of sandstones,
shales, limestones, congiomerates and clays. The relatively extensive
knowledge of the deep geology of the northeastern portion of the Michigan Basin
is pimarily based on data gathered from the installation of many oil and gas
exploration wells that have been drilled since the 1920’s in this vicinity of
Michigan. Figure 9 (Section B.3) presents an MDEQ figure showing the
stratigraphic column in Michigan. Table & presents a listing of projected depths
(BGL) to top of formations based on a ground level of approximately 1,335 feet
as determined by interpretation of data from surrounding wells by state of
Michigan Geologic and Land Management Division personnel.

TABLE 6. PROPOSED BEELAND NO. 1 WELL PROJECTED FORMATION
DEPTH SUMMARY

Mich. GLMD
UNIT (feet) BGL
GLAGIAL DRIFT 0
ELLSWORTH* | 850-950
ANTRIM — (UPPER MBR) 1,200
TRAVERSE FORMATION 1,350
TRAVERSE LIMESTONE 1,400
BELL SHALE 2,050
DUNDEE 2,150
DETROIT RIVER GROUP 2,350
BASS ISLANDS 3,700

* Coldwater and Sunbury Shales have also been reported in this part of the
stratigraphic cofumn

Figures 16 through 19 at the end of this Section (B.8) are presented to provide
additional information regarding the regional geologic setting, and the injection
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and arrestment intervals. Figures 20 and 21 at the end of this Section (B.8)
present local cross-sections to the base of the proposed injection interval based
on data from the MDEQ well database. An index of these cross-section
orientations is presented in Figure 6 (Section A.4). From the base of the injection
zone upward, the following major intervals are anticipated to be penetrated at the
Proposed Beeland Well No. 1 location:

Detroit River Group {lower injection and arrestment)

It has been customary to include the Devonian-age Bois Blanc, Sylvania,
Amherstburg, Lucas and Anderdon Formations in the Detroit River Group. The
base of the openhole completion of the Beeland Well No. 1 will be completed
within the Detroit River Group above the top of the Amherstburg Formation. The
Amberstburg is typically a dark brown to black carbonaceous limestone. it is
poorly bedded, dense and may be up to 200 feet thick in the vicinity of the
proposed well. Where dominated by limestone, it is an aquiclude and typicaily
has low effective porosities and permeability. General practice has been to call
the portion of the column between the top of the Amherstburg and the base of
the Dundee Limestone the “Detroit River” although it is also known as the Lucas
and/or Anderdon Formations to the east of the site and includes a wide variety of
lithologies and several distinct members. For example, the Richfield Zone has
been described as a basal member of the Lucas/Detroit River sequence and is
comprised of interbedded limestone dolomite and anhydrite. Above the Richfield
is the Massive Anhydrite that is, in turn, overlain by a thick halite-bearing
evaporite sequence, the Horner Member of the Lucas Formation. In the vicinity
of the Beeland well, the Horner Member likely consists of a series of limestone
and anhydrite layers with limited dolomite stringers. The dolomite stringers can
have low, but measurable permeability, but the majority of the interval that is
comprised of limestone, anhydrite and halite serves as an excellent confining
unit. The top of the Detroit River can be difficult to determine both on logs and in
samples. In the local vicinity of the Beeland Well No. 1 area, the units
immediately below the Dundee (i.e. upper Detroit River of Lucas) have been
described as light to dark brown limestones and dolomites that are micro
crystalline to very finely crystalline with traces of intercrystalline porosity.

Dundee Limestone (injection interval)

The Devonian age Dundee is predominately a carbonate section ranging from
dense, fine-grained, light colored limestones on the east side of the state to
coarse-textured bioclastic limestone (with portions secondarily dolomitized) in the
central part of the state. The top of the Dundee is easily picked on geophysical
logs in the area of the proposed well because the Bell Shale is present. In the
vicinity of the Proposed WDW Beeland Well No. 1, the Dundee has been
reporied as a predominantly limestone formation that ranges from a light to dark
brown with a basal dolomite section. Figures 16 and 17 at the end of this Section
present regional Dundee information.
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Bell Shale (arrestment interval)

The Devonian age Bell Shale is typically a soft, gray, gummy and silty shale
containing scattered fossil fragments. In the local vicinity, the Bell Shale is
projected to be comprised of almost 75 to 100 feet of medium green to green-
gray shale overlain by a sequence that transitions to a limestone and dolomite
dominated sequence. Transmissive fractures are not known to be present in this
shale.

Traverse Group

The Traverse Group occurs above the Bell shale, and includes what is locally
described as the Traverse Limestone and Traverse Formation. Figures 18 and
19 present regional Traverse information. Both formations are described below.

Traverse Limestone

In the western part of the State, the Devonian-age Traverse Limestone is
dominantly gray to gray-grown limestone with lesser gray shales. A few
anhydrite stringers may also be present. To the east, the Traverse Limestone
becomes increasingly shaley, and in southeastern Michigan the unit is composed
almost entirely of shale. The Traverse Limestone is a poor marker both on logs
and in samples. In the vicinity of the proposed Beeland Well No.1 , the Traverse
Limestone is described as a thin buff to brown, medium to very finely crystalline
layer that overlies a 350-foot plus clean, thick tan to brown very fine to
microcrystalline limestone with a trace crystalline porosity and trace of pyrite.

Traverse Formation

Above the Traverse Limestone is the Traverse Formation, which is comprised of
a 50-foot thick interbedded limestone and shale that is described as gray-tan and
calcareous. Within the Traverse Formation there exist limestone stringers that
may make picking the underling Traverse Limestone difficult, and the Traverse
Formation is also sometimes interbedded with the overlying Antrim shale.

Antrim Shale

The Devonian age Antrim Shale is typically a black to brown, brittle, piaty shale.
it is characterized by high radioactivity and is easily recognized on gamma ray
logs, and can be identified on electric logs by its unusually high resistivity. In the
southeastern part of the state, several large tongues or interbeds of gray shale
are present in the middle part of the Antrim. Locally, near the proposed Beeiand
Well No. 1 location, the Antrim (sometimes referred to as the Antrim-Dark) is
gray-brown 1o gray-green and blocky, with both silt interbeds and significant
limestone interbeds. The upper member of the Antrim is reported as a 100-foot
plus thick blocky gray-brown shale, pyritic, with scattered tasmanites.
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Devonian-Mississippian Shales

Local geologic data suggest that a shale sequence occurs between the tops of
the Antrim and base of the Glacial Drift. Available geologic data indicate that the
Ellsworth (Bedford) shale is likely present immediately above the Antrim, and
suggest that the Ellsworth may either extend to the Glacial Drift, or may be
capped by the Coldwater/Sunbury Shales. Both the Ellsworth and
Coldwater/Sunbury are described below, noting that regardless of nomenclature,
both units are predominantly shale and provide additional confinement between
the Dundee Formation and Glacial fill.

Ellsworth (Bedford)

The Devonian Ellsworth is a greenish-gray shale that occurs in the western
portion of the state. The Bedford shale occurs in the eastern portion of the state,
and may inter-tongue with the Ellsworth Shale in the vicinity of Alba several miles
from the proposed Beeland Well No. 1 location. The Bedford is a gray shale
immediately overlying the radioactive Antrim shale in the eastern half of the
basin. The Bedford has a fairly uniform, moderate shale response on gamma ray
curves. Although the Bedford is listed here under the Devonian, it may well be of
Mississippian age.

Coldwater and Sunbury Shales

The Mississippian age Sunbury and Coldwater shales are described as two
distinct intervals. The Coldwater is ocally an interbedded light to medium gray
firm, flaky and piaty shale with a trace of pyrite and a brown very finely crystalline
argillaceous limestone at its base in the vicinity. The deeper Sunbury, where
present in the vicinity of the proposed Beeland Well No. 1 location, is likely to be
a dark brown firm, brittle, carbonaceous shale with a trace of fluorescence.

Faulting

There is no evidence of significant faulting in the immediate vicinity of the
Proposed Beeland Well No. 1. The Hydrogeologic Atlas of Michigan (Plate 16) is
referenced regarding this matter. Additionaily, Ryder (1996) constructed a
structure contour map on the Traverse in Antrim County. This map showed there
to be no mappable faults transecting the Traverse at the proposed well location.

Seismic Activity

The Alba area of northwestern Michigan Basin has been designated as a
relatively minor seismic risk area by the USGS as presented at the website:

http://earthquake.usgs.goviregional/states/michigan/hazards.php. The proposed

area has a peak acceleration of 0-2 percent g, and no earthquakes have been
identified in the Alba area over the past 100 years. A category VI earthquake
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occurred in southern Michigan in 194?,' but USGS data do not suggest that this
event was felt north of Cadillac, Michigan.

References:
Ryder, Robert T, Fracture Patterns and their Origin in the Upper Devonian Antrim

Shale Gas Reservoir of the Michigan Basin: a Review, USGS Open File Report
96-23, 1996.

Ground Water Atlas of the United States, lowa, Michigan, Minnesota, Wisconsin,
USGS Document HA 730-J, Perry G. Olcott, 1992
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B.9. Chemical, physical and bacteriological characterizations of the
waste stream before and after treatment and/or filtration.
Include a characterization of the compatibility of the injectate
with the injection zone and the fluid in the injection zone along
with a characterization of the potential for multiple waste
streams to react in the well bore or in the injection zone.

Injectate Characteristics

The proposed injectate is non-hazardous waste from a groundwater remediation
project that will be brought to the Alba, Michigan facility from a single remediation
project/area. Fluid from the remediation project will be sampled on a quarterly
basis as specified in the attached Waste Analysis Plan (see Attachment B).
Typical injectate composition for the remediation project fluids with regard to
chemical and physical characteristics is presented in Tables 7A and 7B.
Historically, fluids from this remediation project have been managed as non-
hazardous via both injection into an offsite non-hazardous disposal well and
surface discharge through a POTW after treatment. Fluids typically have
contained various levels of total dissolved solids and are expected to range from
2,500 mg/l to 25,000 mg/l. As noted in the following tables, only limited
suspended solids have historically been encountered. Specific gravity is
expected to range from 1.00 to 1.05, and pH is typically expected to range from
approximately 7.0 to 10.0.
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TABLE 7A EXAMPLE ANALYSIS OF INJECTATE FROM BAY HARBOR,
MICHIGAN REMEDIATION, 2004

Parameter Units Results | Method Date Analyst
Oxidation Reduction _

Potential mV 296 Field 9/28/2004 EB
PH S.u. 7.42 Field 9/28/2004 EB
Temperature °C 19.1 Field 9/28/2004 EB
Alkalinity-Phenolphthalein mg/L 0 310.1 9/30/2004 | REG
Alkalinity-Total 1 mg/L 1,620 31041 9/30/2004 | REG
Carbonate Alkalinity mg/L 0 Calc. 9/30/2004 REG
Bicarbonate Alkalinity mg/L 1,620 Calc. 9/30/2004 | REG
[Hydroxide Alkalinity mg/L 0 Calc. | 9/30/2004 | REG
Total Organic Carbon mg/L 260 415.1 10/6/2004 BA
Total Inorganic Carbon mg/L 88 415.1 10/5/2004 BA
Total Dissolved Solids mg/L 32,800 160.1 9/29/2004 | REG
Total Suspended Solids mg/L 123 160.2 9/29/2004 REG
Biochemicaf Oxygen mg/L * 405.1 | 10/8/2004 | PJC
Chemical Oxygen Demand mg/L 992 4101 9/30/2004 | REG
Total Phosphorus ' mg/L 1.4 365.2 | 9/30/2004 | REG
Phosphate, Orhto mg/L <1 300 9/29/2004 DMJ
Nitrate-Nitrogen mg/L 0.97 300 9/29/2004 DMJ
Nitrite-Nitrogen mg/t 0.74 300 9/29/2004 DMJ
Ammonia-Nitrogen mg/L 8.5 390.1 10/1/2004 BEK
Total Kjeldahl Nitrogen mg/L 29 351.2 10/1/2004 BA
Aluminum mg/L 19.8 6020 101312004 EB
Antimony mg/L <0.05 6020 10/3/2004 EB
Arsenic mg/L 0.237 6020 10/3/2004 EB
Barium mg/L 0.017 6020 10/3/2004 EB
Beryllium mg/L < 0.005 6020 10/3/2004 EB
Cadmium mg/L < 0.001 6020 10/3/2004 EB
Chromium, Total mg/L 0.029 6020 10/3/2004 EB
Cobalt mg/L <0.015 6020 10/3/2004 EB
Copper mg/L 0.024 6020 10/3/2004 EB
liron mg/L 1.42 6020 10/3/2004 EB
Lead mg/L < 0.001 6020 10/3/2004 EB
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IParameter Units Results | Method Date Analyst
IMercury mg/L 0.0008 245.1 10/20/2004 | Merit
Manganese mg/L 0.088 6020 10/3/2004 EB
Nickel mg/L 0.223 6020 10/3/2004 EB
Selenium mg/L 0.063 6020 10/3/2004 EB
Silver mg/L 0.0005 6020 10/3/2004 EB
Strontium mg/L 0.034 6020 10/3/2004 EB
Zinc mg/L 0.019 6020 10/3/2004 EB
Silica, Reactive as Si02 mg/L 16.8 370.1 10/4/2004 | REG
Total Silicon as SiO?2 mg/L 66.3 6020 10/2/2004 EB
Caicium mg/L 12.1 6020 10/3/2004 EB
[Magnesium mg/L <05 6020 10/3/2004 EB
Potassium mg/L. 13,800 6020 10/3/2004 EB
Sodium mg/L 889 6020 10/3/2004 EB
Bromide mg/L 15.2 300 0/29/2004 | DMJ
Chloride mg/L 1,730 300 9/29/2004 | DMJ
Fluoride mg/L 18.1 300 9/29/2004 | DMJ
Sulfide mg/L 1.29 376.2 10/5/2004 | Merit
Sulfate mg/l. 14,500 300 9/29/2004 | DMJ
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TABLE 7B. EXAMPLE ANALYSES OF INJECTATE FROM BAY HARBOR

MICHIGAN REMEDIATION, 2006

Location FRAC TANK FRAC TANK |[FRAC TANK IFRAC TANK |[FRAC TANK
Date 4/26/2006 5/25/2006 6/2/2006 6/9/2006 6/15/2006
General Parameters (ug/l. uniess noted)
|Alkalinity, total 350000 310000 380000 80000 40000
Chloride 350000 310000 330000 320000 350000
Hardness, total 150000 110000 130000 {92000 120000
Nitrogen Nitrate H60 410 390 59 * 180
Nitrogen total kjgldahl 4600 3900 4300 13000 4600
Nitrogen, ammonia as N 1100 960 1100 1000 1200
Phosphate, Ortho 48.0 <40.0 * 84.0* 38 (=]4]
Phosphorus total 203 164 240 168 1200
Solids, total dissolved 5710000 4800000 5220000 5120000 5540000
Solids, total suspended 6000 10000 17000 12000 11000
Sulfate 2300000 1900000 2200000 12100000 2300000
pH (standard units) 77" 7.5* 8.2 * 8.0 * 75"
Specific Conductance (umhos@ 250C) 7512 65569 5910 6580 7526
Carbon, total organic 35000 25000 28000 25000 27000
Carbon, total organic, unpreserved 54000 46000 146000 43000 48000
Metals (ug/l.)
[Aluminum 2700 1400 5300 1500 1700
Antimony <2.0 <2.0 8.4 <2.0 <2.0
Arsenic 27 21 30 20 21
Barium <100 <100 <100 <100 <100
Beryllium <1.0* <1.0 <1.0 <1.0 <1.0
Cadmium <10 <1.0 <1.0* <1.0 <1.0
Calcium 44000 23000 270C0 21000 23000
Chramium 12 <10 32 <10 <10
Copper 18 19 37 16 16
Iron 2300 1500 8500 1400 1600
Lead <3.0* <3.0 5.5 <3.0 <3.0
Magnesium 12000 8100 11000 3500 8500
anganese <50 <50 54 <50 <50
Mercury 0.0726 0.0580 0.0963 0.062 0.0584
Nickel 54 41 54 39 39
Potassium 2200000 * 1800000 1900000 2100000 12200000
Selenium 8.4 * 8.4 * 17 14 9.3 *
Silicon 9200 * 8000 14000 9100 8000
Siiver 0.21 <0.20 0.31 <0.20 <0.20
Sodium 190000 * - |140000 150000 160000 170000
Strontium <1000 <1000 <1000 <1000 <1000
[Thallium «2.0* <2.0 <2.0 <2.0 <2.0
[Vanadium 38 36 51 35 34
iZinc <50 * <50 52 <50 <50
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Operation as a dedicated industrial disposal well for fluids generated from the
Bay Harbor remediation project will initially result in similar waste fluids being
mixed in the disposal reservoir with fresh water testing and buffer fluids and then
with the native Dundee brines. As the operation continues, contact between
most recently injected fluids and native brines will decrease as the mixing zone
expands. Since the Beeland well will be dedicated to a single waste source (Bay
Harbor remediation project fluids), incompatibilities between multiple waste
streams will not be a concern. As evidenced by historical operations of

“neighboring Class | injection wells completed in the Dundee, and the operation

of a distant commercial Dundee disposal well to the east of this site that has
successfully managed Bay Harbor remediation fluids, injection of the intended
wastes into the Dundee would only be expecied to cause limited plugging
damage to the injection interval and the wellbore. Although slight decreases in
injectivity have been historically been experienced in Dundee injectors, rates of
up to several barreis per minute are often still injected "on vacuum” with no
positive pressure at the welthead.

Any compatibility problems encountered due to non-hazardous injection of the
Bay Harbor remediation fluids would primarily be the injection or generation of
particulate matter that could lead to such decreases in flow capacity. Bacterial
issues do not appear to be overly problematic, but due to the composition of the
waste stream periodic biocide treatments may be instituted to prevent the
establishment of bacterial plugging issues. Such solids, compatibility or bacterial
problems, if they do occur, would not be a containment issue, but would be an
operations issue. The operator would then be required to reduce injection rates
so that maximum pressure limits are not exceeded. To sustain rates if such a
situation develops, periodic stimulations may be required. In this way such
problems would not cause violations of regulatory requirements or generate
concerns regarding physical containment. At this time, only neutralized,
relatively low suspended solids wastes from the Bay Harbor facility will be
accepted ai the site. if additional solid loading becomes an issue, filtration will be
installed to minimize the potential for wellbore plugging.
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B.10.information to characterize the proposed injection zone,
including:

A. The geological name of the stratum or strata making up the
injection zone and the top and bottom depths of the injection
zone.

. An isopach map showing thickness and areal extent of the
injection zone

. Lithology, grain mineralogy and matrix cementing of the
injection zone.

. Effective porosity of the injection zone including the method of
determination.

. Vertical and horizontal permeability of the injection zone and
the method used to determine permeability. Horizontal and
vertical variations in permeability expected within the area of
influence.

F. The occurrence and extent of natural fractures and/or solution

features within the area of influence.

G. Chemical and physical characteristics of the fluids contained

in the injection zone and fluid saturations.

m O O W

H. The anticipated bottom hole temperature and pressure of the
injection zone and whether these quantities have been
affected by past fluid injection or withdrawal.

I. Formation fracture pressure, the method used to determine
fracture pressure and the expected direction of fracture
propagation.

J. The vertical distance between the top of the injection zone
from the base of the lowest fresh water strata.

K. Other information the applicant believes will characterize the
injection zone.

ltems A-C are addressed in Section B.7, above. ltems D-K will be verified during
the drilling and testing of the injector.

As indicated in Section B.7 above, the injection zone is the Devonian age
Dundee limestone.. The unit occurs from about 2,150" to 2,350’ BGL and is
therefore approximately 200 feet thick at the Disposal Well No.1 location. An
isopach map of the unit, showing areal extent is presented as Figure 17 (Section
B.8). The unit is predominately a carbonate section ranging from dense, fine-
grained, light colored limestones on the east side of the state to coarse-textured
bioclastic limestone (with portions secondarily dolomitized) in the central part of
the state. The Dundee may have undergone some dolomitization. The effective
porosity of the Dundee is estimated as approximately 10% but will be determined
through well log calculations after the well is installed. Horizontal permeability of
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the injection interval is estimated as approximately1 Darcy, and vertical
permeability is unknown. The occurrence and extent of fracturing specific to the
Disposal well location will be assessed through drilling and wireline logging of the
hole. Likewise, formation fluid information will be obtained through sampling
and analysis at the time of drilling, although the unit is expected to exhibit a TDS
of much greater than 10,000 ppm (see Figure 15, which is from the Michigan
Groundwater Atlas). The anticipated downhole temperature is estimated as
approximately 77° F based on a temperature of 45°F below the seasonal effect
and a temperature gradient of 1.5° F/100 feet of depth; downhole temperature
will be verified after drilling. Formation fracture pressure is estimated as a
minimum of 1,259 psi at 2,150 feet BGL. See Section B.11 for additional
information. The top of the injection zone is over 1,000 feet below the base of the
lowest fresh water aquifer; the top of the Dundee is projecied to occur at about
2,150 ft BGS, while the base of the lowermost aquifer is projected fo occur about
900 feet BGS (Glacia! Till aquifer).
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B.11.Information to characterize the proposed confining zone,
including:

A. The geological name of the stratum or strata making up the
% confining zone and the top and bottom depths of the confining

& zone.

= B. An isopach map showing thickness and areal extent of the

o confining zone

b ‘ C. Lithology, grain mineralogy and matrix cementing of the
confining zone,

D. Effective porosity of the confining zone including the method
of determination.

E. Vertical and horizontal permeability of the confining zone and
the method used to determine permeability. Horizontal and
vertical variations in permeability expected within the area of
influence.

F. The occurrence and extent of natural fractures and/or solution
features within the area of influence.

G. Chemical and physical characteristics of the fluids contained
in the confining zone and fluid saturations.

H. Formation fracture pressure, the method used to determine
fracture pressure and the expected direction of fracture
propagation.

I. The vertical distance between the top of the confining zone
from the base of the lowest fresh water strata.

J. Other information the applicant believes will characterize the
confining zone.

o ltems A-C are addressed in Section B.7, above. ltems D-J will be verified
through drilling. The confining zone includes all rock units from the Antrim to
the top of the Dundee, including the base of the Antrim Shale, Traverse
Group, Traverse Limestone, and Bell Shale. Lithologic characteristics of
these units are described in section B.7, above. Effective porosities of each
zone are estimated as between 2 and 20%. The vertical and horizontal
permeability of the confining zone is estimated as being substantially less
than 0.1 md. Formations included as part of the confining zone are expected
to be laterally continuous in the Disposal Well No. 1 area, and are not

B expected to exhibit extreme variations in effective permeability within the area
. of influence. The occurrence and extent of natural fractures and/or solution
features within the area of influence will be assessed through wireline logging
during drilling. The vertical distance between the top of the confining zone to
the base of the lowest fresh water strata is about 300 feet.
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B.12.Information demonstrating injection of liquids into the
proposed zone will not exceed the fracture pressure gradient
and information showing injection into the proposed geological
strata will not initiate fractures through the confining zone.
information showing the anticipated dispersion, diffusion
and/or displacement of injected fluids and behavior of transient
pressure gradients in the injection zone during and following
injection.

Maximum Injection Pressure

The welt has been designed for operation on a vacuum or with a small injection
pump. ltis probable that no injection pump will be required to dispose of desired
volumes of fluid. However, a pump may be installed to increase capacity if
necessary. Although no site specific data are available, Region 5 Guidance
includes a value of 0.8 psi for the fracture gradient of the Dundee Limestone. If
injection fluid is assumed to be comprised of a brine with a maximum specific
gravity of 1.15 that fills the tubing from the surface to a depth of 2,150 feet, a
maximum allowable wellhead injection pressure of 649 psi is calculated based on
this Region 5 assigned gradient. No allowances for tubing friction are included in
this calculation. Note that the average specific gravity is expected to be in the
1.01 to 1.05 range.

Based on a calculated wellhead fracture pressure value of 648 psi (assuming a
maximum continuous specific gravity of 1.15), it is requested that a maximum
wellhead injection pressure of 150 psi be authorized for future injection activities
without additional testing.

Estimates of general conditions have been used with Eaton’s formula to prepare
a worst-case estimate of fracture pressure. This formula is widely referenced
and discussion can be found regarding the formulation on page 291 of “Applied
Drilling Engineering,” Bourgoyne, A.T. et al, SPE, 1991. The pressure (Py)
necessary to initiate a fracture is given as:

Px = P; + Giin

where; P, is reservoir pore pressure (752 psi at 2,150 feet BGL) and omin is
horizontal matrix stress defined as:
Omin = V/{1-0) (+0ob — Pr )

where: v = Poisson’s ratio estimated as 0.3 a limestone in-situ and oo, estimated
as depth times a minimum overburden gradient of 0.9 psifft. Historically, an
overburden gradient of 1.0 psifft has been applied for oil and gas reservoirs on
tand (Bourgoyne, et al, 1991). Work by Eaton (1969) suggested that the
overburden gradient could range from 0.85 psi/ft at a depth of 100 feet to 1.0
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psi/ft at 20,000 feet; as a case example, the author stated that the overburden
gradient in the Santa Barbara Channel ranges from 0.89 psi/fft at 100 feet to 1.02
psifft at 10,000 feet (Eaton, 1969). Since there are very few specific data on the
Dundee gradient, a conservative overburden gradient of 0.90 psifft at 2,150 feet
has been applied based on information presented in these two references.
Based on this overburden gradient, at 2,150 feet BGL (approximate top of the
Injection Interval at the Beeland Well), the calculated overburden pressure would-

be 1,935 psi.

Substituting 0.3 for Poisson’s ratio and estimated original reservoir pressure of
752 psi, Py = Pr+ omin OF Py = 752 + 507 = 1,259 psi. The maximum pressure
exerted by injectate at the base of the casing (2,150 feet BGL) is not likely to
exceed 978 psi, well below the calculated Py of 1,259 psi with friction losses
neglected, thus offering a significant safety margin. Should an injection pump be
utilized, a wellhead pressure of 281 psi would be acceptable (with a specific
gravity injectate of 1.05) based on these calculations. A maximum pressure of
150 psi has been requested. Fracture pressure is included for completeness,
since it is not a critical factor at the proposed Beeland facifity with fluid likely to be
injected “on vacuum” via gravity flow.

If necessary, subsequent testing may be conducted in the future to justify the use
of pressures above 150 psi at the wellhead during future disposal operations. At
the current time, it is believed that restriction to flow under gravity conditions are
likely to provide for insufficient operational flexibility and could contribute to
unwarranted compliance complications.

Average Rates, Volumes and Pressures

The range of injection rates and pressures is expected to fluctuate depending on
the demands of the groundwater remediation project along with variables related
to the well and the reservoir conditions. Injection rates are projecied to average
between 50 and 200 gpm based on continuous operations. However, injection
may occur in a periodic or “batch mode” depending on demand.

Average injection pressures during active operations are expected to range from
approximately —12 to 100 psi depending on the history of recent well capacity
demands and the condition of the well and the injection reservoir.

The well is to be operated, and operating data reported, according to the
following requirements:

TABLE & OPERATING, MONITORING AND REPORTING
REQUIREMENTS BEELAND GROUP, LLC
DISPOSAL WELL NO. 1
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Characteristic Value Minimum Monitoring Minimum Reporting
Frequency Frequency

Average Injection Rate 6,857 bpd max. Continuous monthly

Instantaneous Injection Rate | 10 bpm max. Continuous monthly

Cumulative Volume 6,857 bpd max. Continuous monthly

Max. Injection Pressure 150 psig Continuous monthly

Ave. Injection Pressure 0 psig Continuous monthly

Annulus Pressure 100 psig min. Continuous monthly

Annulus/Tubing Pressure 100 psig min. Continuous monthly

Differential

Sight Glass Level Visible daily when operated monthly

Annulus Fluid Addition Or Gal Daily monthly

Removal

Chemical Composition of Concentration Variable within 30 days of sampling

Injected Fluids '

Physical Characteristics of Variable Variable within 30 days of sampling

injected Fluids !

1
As specified in the Waste Analysis Plan, Attachment B.

Impact of Injection

Based on historical operating data from surrounding Class il injection wells in
Antrim County, it appears that well capacity is likely to be sufficient for proposed
disposal operations. Until actual data are obtained from testing conducted during
installation of the well, conservative estimates of formation properties have been
assigned, along with projected operational parameters, to generate an estimate
of the fluid front for the Beeland well. Standard equations for the volume of a
porous cylinder can be used with the following parameters to generate a piston-
like displacement fluid front radius: 100-foot net thickness, 10 percent effective
porosity, and 2,103,840,000 gallons of injectate estimated based on twenty years .
of continuous injection at a rate of 200 gpm. This yields a 100 percent injected
fluid front radiai distance of approximately 2,992 feet from the well. It is noted
that “continuous” injection rates are more likely to be less than 125 gpm based
on historical operation of the groundwater remediation project. Although
dispersion will play a role in spreading this plume over a slightly larger area, even
a relatively large dispersivity combined with a low concentration of interest would
yield a plume that is less than one mile radially from the well. This is
substantially smalier than the minimum two-mile AOR conducted for this site.
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B.13.Proposed operating data including all of the following data:
A. The anticipated daily injection rates and pressures.
B. The types of fluids to be injected.
C. A plan for conducting mechanical integrity tests.

See ltem B.8 and B.11 for information pertaining to daily injection rates/pressure
and the types of fluids to be injected.

Mechanical integrity demonstration for the well will be accomplished via an
approved test method(s) such as temperature log, or noise log, or oxygen
activation log. The Beeland Group will provide the MDEQ with a notice of Part |l
testing to allow the agency to witness data collection activities. Although
Beeland may utilize any acceptable method per MDEQ procedure approval, at
this time it is proposed that temperature logging be utilized for future mechanical
integrity testing. Differential temperature logging to be conducted as follows:

1. Conduct Differential Temperature Log.
A. Shut-in well for stabilization (minimum of 24 hours) prior to
running base temperature log.
B. Rig-up temperature log and run base log from surface to total
depth. Pull tool to surface and shut-in master valve.
C. Rig down equipment and return the well to normal operations.
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B.14.For a proposed disposal well to dispose of waste products into
a zone that would likely constitute a producing oil or gas pool
or natural brine pool, a list of all offset operators and
certification that the person making application for a well has
notified all offset operators of the person's intention by
certified mail. If within 21 days after the mailing date an offset
operator files a substantive objection with the supervisor, then
the application shall not be granted without a hearing pursuant
to part 12 of these rules. A hearing may also be scheduled by
the supervisor to determine the need or desirability of granting
permission for the proposed well.

While the Dundee has produced elsewhere in the state of Michigan, production
from this interval has not been identified in the vicinity of the Disposai well. All
neighboring use of the Dundee Formation is for Class li disposal of ailfield brines.
Therefore, a list of offset operators is not required.
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B.15.A proposed plugging and abandonment plan

The following is the proposed plan for plugging and abandonment of the
proposed Beeland Group, LLC non-hazardous | Well.

1. Install a test gauge on the annulus to perform a static pressure test.
Ensure that the annulus is fluid filled and that the well has been shut-in
for a minimum of 24 hours. Pressurize annulus to approximately 500
psig and isolate from the annulus system. Monitor annular pressure

;% for one hour. The test will be successful if the pressure change is less
e than 3 percent of the starting pressure.
2. Prepare well and location for plugging. Remove wellhouse, well
i monitoring equipment and welihead injection piping.
' 3. Move in and rig-up workover rig, mud pump, circulating pit and pipe
: racks as necessary. Flush well with approximately 100 bbl fresh water.
; 4. Remove wellhead and release slips.
’ 5. Release injection packer. Displace annular fluid from well into injection

formation by flushing with approximately 100 bbls fresh water.

6. Pull and lay down the injection tubing and packer.

7. Run cement retainer to approximately 2,100 feet.

8 Pump approximately 55 sacks of Class A cement with 4 percent
bentonite (14.1 ppg, 1.55 cf/sx yield) below cement retainer and into 6
Ya-inch openhole.

9. Tag cement on top of retainer at approximately 2,100 feet.

10.  Stage cement remainder of casing to surface in approximately 500 foot
stages using the balanced plug method. Pump approximately 291 '
sacks of Class A cement (Michigan Equivalent) with 4 percent
bentonite (14.1 ppg, 1.55 cf/sx yield).

11.  Cut off wellhead approximately 3 feet BGL and weld cap with

- permanent marker on casing.

12.  Rig down and move out pulling unit and equipment.

13.  Submit required plugging records to USEPA and MDEQ.

Post-Closure Care Requirements

Beeland will provide notification of closure to USEPA, Region 5, the MDEQ and
the local zoning authorities. Included with the notification will be information
regarding the nature of the injected waste stream, identification of the depths of
the injection and confining zones, well schematics and plugging records. Beeland
will retain, for a period of three years foilowing the well closure, records reflecting
the nature, composition and volume of all injected fluids. At the discretion of the
MDEQ and the director of USEPA, Region 5, Beeland will then deliver the
records to the appropriate regulatory entity at the conclusion of the retention
period, or dispose of such records upon written approval of the MDEQ.
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B.16.Identify the source or sources of proposed injected fluids.
Identify if injected fluids will be considered hazardous or
non-hazardous as defined by Part 111, Hazardous Waste
Management, of the Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended (NREPA)

The Beeland Group, LLC is a privately owned Michigan LLC that is wholly owned
by CMS Land Company that in turn, wholly owned by CMS Energy . The limited
liability company purchased the Beeland property near Alba, Michigan in 2006 for
the sole purpose of installing and operating a non-commercial injection well.
Approval is being requested to install this well to inject non-hazardous fiuids
generated from the remediation of groundwater and surface water at the Bay
Harbor, Michigan facility.

Historically, fluids from this remediation project have been managed as non-
hazardous via both injection via Class { (Mineral Well) disposal facilities and
surface discharge after treatment to a POTW. Fluids typically have contained
various lavels of total dissolved solids and are expected to range from
approximately 2,500 mg/l to 25,000 mg/l. Specific gravity is expected to range
from 1.00 to 1.05, and pH is typically expected to range from 7.0 to 10.0.

B.17.Whether the well is to be a multisource commercial hazardous
waste disposal well. ‘

The well will be operated as a single source well, not as a multisource
commercial hazardous waste disposal well.
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B.18.Additional information required for an application for a permit
to drill and operate a storage well or to convert a previously
drilled well to such a well:

For an application to drill storage well or to convert a previously drilled well
to a storage well, also submit the following information in addition to that
submitted in the previous section for a disposal well. In the previous
sections instructions, replace the term ‘disposal’ with ‘storage’ and ‘waste’
with ‘stored product.’

1. The name and chemical formula of the product to be stored, and a
characterization of the physical, chemical, and hazardous or toxic
properties of the product.

2. The anticipated vertical and horizontal dimensions and volume of the
completed underground storage cavity.

3. The anticipated operating life of the underground storage cavity.

4. The method to be used to create the underground storage cavity.

5. The name of the geological stratum in which the underground storage
cavity will be created.

6. A schematic diagram of the well bore showing the proposed

arrangement and specifications of the down hole well equipment.

7. If the underground storage cavity is to be formed by solution mining
bedded salt, then all of the following information shall be included:

8. The plan for disposal of brine produced during solution mining of the
underground storage cavity and for the operating life of the underground
storage cavity.

9. The expected starting and ending dates of the solution mining.

10. The range of anticipated operating pressures of the underground
storage cavity.

11. The anticipated range of operating injection pressure.
12. The proposed method of displacing stored product.

13. A plan for testing the mechanical integrity of the underground storage
cavity as provided in R 299.2392 and R 299.2393.
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N/A. This application is not being submitted for a permit to drill and operate a
storage well or to convert a previously drilled well fo such a well.
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B.19.Additional information required for an application for a permit
to drifll and operate a well for the production of artificial brine or
to convert a previously drilled well to such a well:

For an application to drill and operate a brine well for production of
artificial brine or to convert a previously drilled well to a well for production
of artificial brine, submit in addition to the information in the first section,
all of the following proposed information:

1. If the well will be drilled into an existing cavern, the number of wells in
the cavern, the present extent of the cavern, and the purpose of the
proposed well.

2. The name of the geological stratum or strata to be mined, the top and
bottom depths of the mined zone, the gross and net mineable thickness,
and the mineral or minerals to be recovered by solution mining.

3. An isopach map showing thickness and areal extent of the strata to be
mined.

4. A sketch showing the extent of the planned mine area.
5. The geological strata to be left in place for roof support.

6. A diagram showing the well bore with the proposed casing ‘program
and its relationship to the stratum or strata to be mined.

7. A plan for conducting subsidence monitoring as required in R 299.2407

or a rationale for not conducting subsidence monitoring.

N/A. This application is not being submitted for a permit to drill and operate a well
for the production of artificial brine or to convert a previously drilled well to such a

well.
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A public hearing may be scheduled by the Supervisor of Mineral Welis to
take public comment on the proposed well. If such a hearing is scheduled,
the applicant will be responsible for the scheduling and preparation and
publication of the notice.

Please collate the above documents into a set and mail the original and two
copies of the application (total of 3 sets) plus 3 additional copies of form
EQP 720041 to:

Department of Environmental Quality
Office of Geological Survey

P.O. Box 30256

Lansing, Michigan 48909

The above documents have been collated and appropriate numbers of document
and form copies have been sent to the above address.
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DEQ MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - OFFICE OF GEOLOGICAL SURVEY
Agpplicant

SURVEY RECORD OF WELL LOCATION Beeland Group, LLC.

This information is reguired by authority of Part 615 Well name and number
Supervisor of Wells, or Part 625 Mineral Wells, of Act 451 i
PA 1994, as amended, in order to obtain a drilling permit. Beeland Group Disposal Well No.1
1a. Surface location Township County
SE  14of SW 1dof SE 14ofsection 14 T30N  RSW Star Antrim
1b. If this is a directional well, boftom hole location will be Township County

1/4 of 1/4 of 1/4 of section T R

the well in two directions from the nearest section, quarter section, and unit (or property, Part 625) lines.

Instructions: Outline drilling unit for oilfgas wells (Part 615) or property boundary for mineral wells {Part 625) and spot well location on plat shown. Locats

2. The surface location is
495 fi. from nearest (N/S) S section line 5-6071 oN [4
" PLAT BELOW REPRESENTS ONE FULL SECTION
1320 ft. from nearest {(E/W) E section line
P B (1 MILE SQUARE) N1
ft. from nearest (N/S) quarter section line
ft. from nearest (E/W) guarter section line
3. Bottom hole wiYl be {if directional)
ft. from nearest (N/S) section line )
ft. from nearest (E/W) section line
and
ft. fram nearest (N/S) quarter section line QQ(
' — . GATES | ED.
ft. from nearest (E/W} quarter section ling -
4. Bottom hole will be {directional or straight} E
v
495 ft. from nearest (N/S) S drilling unit line L\}J Q
1320 ft. from nearest (EMW) E drilling unit line @ I E
5. Show access to stake on plat and describe if it is not readity s h Q
accessible. &
— m——— s ap—— -
8, Zoning f:] Residential, effective date C 42-
Initial date of residential zoning
Other ____Agricultural

ON SEPARATE PLAT OR PLOT PLAN, LOCATE, IDENTIFY AND SHOW DISTANCES TO:
A. All roads, power lines, buildings, residences, fresh waler wells, and other man-made features, within 600 feet of the stake.
B. All lakes, streams, wetiands, drainage-ways, floodplains, environmentally sensitive areas, natural rfivers, criical dune areas, and threatened or

endangered species within 1320 feet of the stake. . L
C. All type | and lia public water supply wells within 2000 feet and all type (b and I public water supply wells within 800 feet of the well stake.

Name of individual who surveyed site Company i Date of survey
Gerald Lira Inland Seas Engineer ‘m 12-19-2006
' Address Y. % Phone
i STEPHE {231) 933-4041
g e GHOTIOF MY KXYOVIREDGE AND BELIEF.

Signature of licensed surveyor (affix seat)

e -4-07

EQP 7200-2 {rev. 01/2005}
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WASTE ANALYSIS PLAN

Class | Non-Hazardous Injection Well

Beeland Group, LLC
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October 6, 2006
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1.0 INTRODUCTION

1.A. Background

The purpose of this Waste Analysis Plan (WAP) is to characterize the non-hazardous
waste-water that is injected into the proposed new Beeland Group, LLC (Beeland) No.
1 well at the Alba, Michigan facility. Beeland will be responsible for ensuring this WAP
is implemented. The well is a proposed as a non-hazardous, non- commeicial Class |
industrial disposal well that is to be dedicated to the injection of fluids generated in
association with a groundwater remediation project.

Beeland will operate the well under this Waste Analysis Plan in accordance with Title
40 of the Code of Federal Regulations (40 CFR), Section 146.13 that requires
operators of Class | underground injection wells to monitor and analyze the fluids
injected into the well "to yield representative data of their characteristics.” This Waste
Analysis Plan has been prepared to fulfill the specifications of 40 CFR 146.68 such that
the plan presents parameters for which the waste will be analyzed, methods that will be
used to test for these parameters, and methods that will be used to obtain a
representative samples of the waste to be analyzed.

1.B. Waste Source

The Class | non-hazardous waste to be injected into the Beeland Well No. 1 under this
Waste Analysis Plan include fluids that are to be recovered at the Bay Harbor, Michigan

- Remediation Project along with fluids generated at the disposal well facility operation

itself. These fluids are to be comprised of recovered groundwater and surface waters,
both treated and untreated, storm-water run-off from the Bay Harbor project and at the
well facility, along with any fluids generated during the operation and maintenance of
the Class | injection well and the related unloading pad and surface facilities. No
commercial or oilfield waste is to be managed at the facility.

1.C. Summary

Major portions of the Beeland waste characterization and monitoring program related to
the acceptance and injection of off-site fluids consist of:

Volume Monitoring

Generator Certification

Sampling and Analysis

Quality Assurance/Quality Control
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The WAP may be reviewed and, if necessary, revised. Revisions to the WAP, upon
approval, will become part of the administrative record and constitute a minor
modification of the permit.

Compatibility problems between the waste and the injection or confining zone
lithologies or with the well construction materials are not anticipated. The fluids have
been previously managed at both POTW and injection well locations successfuily.
Limited filtration or additives may be required, and stimulation of the well may also be
required.

Data appropriate to evaluate compatibility will be collected only when deemed
necessary by Beeland through identification based on specific process or
characterization data that is collected during operations. Possible issues could include
the potential for scale and corrosion problems from wastes with high pH (above 10).
However, the intended operating parameters include a pH range of 7 to 10. If
problematic wastes are encountered on a regular basis, periodic metal thickness
monitoring via coupons or non-invasive electrical or magnetic monitoring may be
implemented. Economic and well performance issues regarding well flow rate capacity
and maintenance will be addressed, if necessary, by utilizing additives, settling and/or
filtration of the waste prior to injection. No waste treatment at the well site for regulatory
purposes is anticipated.
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2.0 PROCEDURES

2.A. Waste Unloading and Volume Monitoring

Offloading of fluid transports delivered from the Bay Harbor collection facilities will only
be conducted with a trained operator physically present on site. A log sheet will be
maintained on the site documenting that a trained well operator allowed waste to be
unloaded. At a minimum, log sheet entries are to include operator name, date, time,
approximate volume, truck or transport identification. Similar data may be obtained and
recorded by filing manifest forms for the deliveries. The log sheet(s) and/or manifests
will be considered part of the plant monitoring records regarding the injection well.

As discussed in the main text of the permit application, a recorder will be utilized to
continuously monitor injection pressure, annulus pressure, flow rate and totalized
cumulative volumes. A summary of recorded data will be provided to the EPA and/or
MDEQ per applicable permit requirements. Records of daily volume accepted from the
remediation project and any fluids managed from the onsite facility will be recorded and
a total monthly volume of injectate calculated based on data maintained in the records
will be noted in the monthly well reports made to EPA.

2.B. Waste Characterization

At a minimum, the following compaosition parameters will be monitored once quarterly
for any quarterly period that fluid is injected. These parameters shall include:

pH

total dissolved solids
total suspended solids
specific gravity
specific conductance
total organic carbon
BTEX (if unloading pad fluids are being actively managed)
aluminum

arsenic

bicarbonate alkalinity
bromide

calcium

chloride

chromium

flouride

iron

mercury

October, 2006 Waste Analysis Plan Beegland Group, LLC Dofrofal
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potassium
silica
sodium
sulfate

For the purpose of this Waste Analysis Plan, the first quarter shall be considered the
first three calendar months of the year, and the remaining quarters shall be considered
subsequent divisions of the year into three-month segments. If fluids are not injected
= into the Beeland well during a calendar year, sample or analyses will be required.
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2.C. Sampling and Analysis

Beeland, or contracted personnel will collect necessary waste stream samples. All
sampling procedures will be conducted at the direction of the selected, certified
analytical laboratory and in accordance with acceptable US EPA procedures. The
sampler's name, sampling point, and date sampled will be documented in chain-of-
custody paperwork. Samples will be collected with the grab method.

The table included below summarizes the analytical method and sampling frequency for
typical parameters that may be inciuded in the waste sampling for a particular waste

source.

| WASTE SAMPLING METHODS

: . 3 Tes? Parameter Test Units

‘ Method

| Total Dissolved Solids, TDS EPA 160.1 mg/L

- Total Suspended Solids, TSS EPA 160.2 mg/L

Specific Gravity ASTM 2710 F -

Total Organic Carbon, TOC 415.1,415.2 mg/L

; Specific Conductance 120.1 -

Sodium EPA 601GB mg/L

Calcium : EPA 6010B mg/L
Bicarbonate EPA 310.1 mg/L
Sulfate EPA 300.0 mg/L
Chloride EPA 325.3 mg/L
BTEX EPA 5030/8020 ug/l
fron (Fe) EPA 200.7 mg/L

Qctober, 2006 Waste Analysis Plan Beefand Group, LLC Dofrolok
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Mercury (Hg) EPA 7470 mg/L
Arsenic (As) EPA 6010B mg/L
Chromium (Cr) EPA 6010B mg/L
Corrosivity (D002) : SW-846 H uni
1110,9045 pH units
e
%ﬁ Notes: Beeland reserves the right to select use of the cited method or method with equal or greater detection limit
3 Samples will be collected at the point of generation or at the Beeland facility from

transport tanks prior to unloading wastes into the storage or injection facilities.

;g%
&
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3.0 QUALITY ASSURANCE/QUALITY CONTROL

3.A. General Sampling and Analytical Information

The sampling protocol will be followed by properly trained personnel conducting the
sample collection and analysis. Beeland will adhere to guidelines set forth in "Test
Methods for Evaluating Solid Waste", SW-846 and 'Methods for Chemical Analysis of
Water and Wastes”, EPA 600/4-79/020 as appropriate. Approved sample preservation
techniques from 40 CFR 136.3 will be followed as appropriate. These wiil include
preservation in plastic or glass sample containers provided by the laboratory and
storage in a sample refrigerator or cooler for shipment to the laboratory. Beeland
reserves the option to choose suitable [aboratories for testing provided equivalent

- QA/QC standards are met.

Standard chain of custody protocols will be followed for waste collection, fransport and
analysis. Below are summaries of the minimum sampling and analysis protocois which
will be followed for each charactenzation parameter:

Labeling
1. Sample name, date and time
2. Name of sample collector; (include sampling company name if not Beeland);

3. Sample collection method,;
4. Sample collection point;

Reporting

1. Sample p'reservation technigue, as appropriate;

2. Analytical method for parameter detection/quantification;

3. Analytical method accuracy and quantification limits; and

4. Field documentation of sampling.

The following are QA/QC parameters which will be followed to ensure the adequacy of
the sampling and analytical techniques for wellhead sampling and analysis described in
this plan.

3.B. Sampling Controls

1. Equipment Blanks

If possible, samples will be obtained directly from the sample tap or valve being used to
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access the tank or containment vessel and not be transferred to any secondary
container or device before being stored in the sample container to be shipped to the
laboratory. Inthis case, no equipment blanks will be required. If not, equipment blanks
will be taken as deemed appropriate by Beeland for the purpose of detecting potential
cross contamination due to improper decontamination of sampling equipment. After
sampling, any secondary container or sampling device used will be decontaminated
according to the sampling plan protocol. The sampling device will then be rinsed with
deionized water and the rinsate collected in a sample container for transport to the
laboratory for analysis of, at a minimum, the same parameters chosen in the sampling
plan above.

2. Trip Blanks

In the case of suspect analysis from any laboratory, trip blanks will be used and will be
sample containers filled with Type It reagent grade water at the laboratory, sealed at
the laboratory, which accompany the sampie containers used throughout the sampling
event. The sample containers shall be handied in the same manner as the samples.
Trip blank(s) will be sent to the laboratory for analysis of, at a minimum, the same
parameters chosen in the sampling plan above. A minimum of one (1) trip blank per
sampling event will be utilized, if necessary.

3. Sample Duplicates

On advance written demand of EPA, duplicate samples will be taken to assess the
QA/QC of the laboratory conducting the analysis. Such samples will be drawn from the
same site from which primary samples are taken. Duplicate samples, if taken, will be
split from the original sample in a manner to emphasize sample representativeness.
The duplicate will be labeled with a sample number that will not conflict with the other
samples, but will not be discernable to the laboratory as a duplicate sample. |If
requested by EPA or MDEQ, one duplicate sample per sampling event will be taken
and analyzed for the same parameters listed in the sampling plan.

4. Sample Chain-of-Custody Protocol
Sample chain-of-custody will be followed at all times during the sampling and
subsequent analysis. Chain-of-custody will be used to document the handling and

control necessary to identify and trace a sample from collection to final analytical
results.
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3.C. Analytical Controls
1. Equipment Calibration

Selected laboratories will maintain QA/QC data in accordance with that laboratory’s Q/A
ptan regarding the frequency and type of instrument calibration performed at the
laboratory and in the field. Any calibration of thermometers, gauges, chromatographs,
spectrometers and other meters will be conducted according to appropriate instrument
manufacturer specifications and manufacturer recommended frequencies or as dictated

by applicable laboratory Q/A plans.

2 Data Reductidn

The process of transcription of the raw data into the reportable units will be conducted
by the laboratory in accordance with that laboratory’s Q/A plan. Data reduction utilized
in the analysis and reporting process will be presented in the reports to the US EPA for
each sampling event and parameter tested by the specific laboratory used at the time.

3. Data Verification

Data verification will be conducted in accordance with the selected laboratory's Q/A
plan after each sampling event by assigned laboratory personnel. Typical procedures
will include review of chain-of-custody forms, equipment calibration records and data
completeness. Spot checks of raw data versus reported data may be performed to
review math accuracy, significant numbers and reporting units. In addition, certified
laboratory standard quality assurance/quality control checklists wili be utilized per the
selected laboratory’s Q/A plan for individual test methods such as blanks, standards,
and comparisons of internal lab test duplicate results. Problems with any of these items
will be indicated in the report to the agency.

4. Internal Quality Control

Certified quality control samples may be run periodically in accordance with the
selected laboratory’s Q/A plan with sample batches obtained from appropriate
commercial sources, or appropriate regulatory entities. Internal quality control will be
addressed as required by the selected laboratory’s Q/A plan and will typically include
disclosure of the laboratory's use of blanks, blind standards, matrix spikes and matrix
spike duplicates, preparation of reagents, and laboratory duplicate or repiicate
analyses.
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3.D. Actions
1. Corrective Actions

Corrective actions will be implemented by laboratories if the analytical or sampling
method does not achieve laboratory standards or Beeland objectives. Actions may
entail re-sampling the waste stream and/or re-analyzing the fluid for a particular
parameter, re-calibrating an analytical device, or other appropriate actions. Action
levels will be taken in accordance with SW 846 or other approved EPA methods.

2. Reports to US EPA, Region 5 and MDEQ

Reports to US EPA and MDEQ will contain results, data and sampling descriptions
regarding the accuracy, completeness and repeatability of the reported analytical
results. The report will contain a table that specifies the type of sample (blank, waste,
etc.}, sampling date, sampling location, analytical method, method detection limit and
analytical result. The results of analyses and ali accompanying data, including chain-
of-custody forms, will be reported to US EPA with the next monthly operating report
submitted to the agency after the receipt of the final sample analysis report from the
laboratory. This submittal to the agency will typically be within sixty (60) days of the
sampling event, unless prior arrangements have been made with the agency due to
conditions beyond the control of the operator that prohibit such reporting.
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* " " STATE O; MICHIGAR
: DEPFARTMENT QF CONSERVATION
: LOG OF OIL. GAS OR TEST WELL
'_"_:'_- o T : ) TO BE FILED WiITH SUPERVISOR OF WELLS WITHIN 30 OAYS
: ! ! AFTER COMPLETION OF WELL 1ACT 81 # & 1038
T Lo AMD ACT 328 P A. 1937
—_.T__ 26— . * Permi: Ho... #2050 . ..., Deepening Moo .ouoein e iiinnnn.,
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Sample Descriptions

Shell, Gates 1-26
SE ¥H SW Section 26, T30 N, R5 W
Antrim County, Michigan
Elev, 1305.8' KB

Set A-5/8" surface casing 1116' KB. Samples start at
surface. Permit No. 27750. :

Drift

Base Drift - Top Bedford

795-1190

1120-2235

Tt

Antrim

1235-1340

AR AN,

1340-50

s

1350-60

% 1360-70

e Ly

1370-90

1390-95

e AERY

Traverse

1395-1420

1420-37

Shale, green-gray, blocky, dnlomitic.-

Shale, green-gray, blocky, dolomitic,rwith small amount light
brown~gray.

Shale, gray-brown, blocky, minutely micaceous, dolomitic, with
gecattered Tasmanites, pyritie. :

Limestone, gray-tan, dense to extremely finely crystalline, slightly
fossiliferons, with interbedded light gray-green, calcareecus shale.

Shale, light gray—green, blOCky,‘calcareous.
Shale, dark gray-brown, blocky, scattered Tasmanltes.

Limestone, gray-tan, extremely finely cyystalline, argillaceous,
with interbedded Tight gray—green shale.

Limestone, browmn, extremely finely crystalline, arglllaceous, with
interbedded brown, calcareous, shale.

Limestone, gray-tan, extremely finely crystalline, fossiliferous,
argillaceous, with interbedded gray-tan, calcareous, shale.

Limestone, tan to light brown, dense to extremely finely crystalline,_'

fossiliferous glauconitic.

1437-50

Traverse Limestone

Limestone buff to brown, extremely finely to medium crystalline,
dolomitic, fossiliferuus.
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1450-80
1480-90
1490-1505
1505-20

1520-25
1525-30
1530-60
1560-90

1590-1620
1620-40

1640-60

1§60-70
1670~-80
1680-1710
1710-20
1720-30
1730-40

1740-50

1750-80

Limestone, gray-white to gray-brown, dense to finely crystalline,
fosailiferous, argillaceous.

Limestone, tan, dense, finely oolitic, with falr inter-colicdic
porosity.

Limestone, buff to brown, dense to very finely crystalline, fos-
siliferous.

Limestone, tan, dense, finely oolitic, with poor inter-ocelitic
porosity. .

Limestone, tan.to brown, dense.

Gypsum, white.

Limeétone, tan to light brown, dénsgé:

Shale, greem—gray, blocky, very calcareous, miﬁutely micaceoué.

Limestone, buff to gray-brown, dense to extremely finely cryscalline,.
argillaceous, fossiliferous, with interbedded brown-gray shale, .

Limestone, tam to brown, dense to extremely finely crystalline,
fogsiliferous.

Limestone, buff to brown, dense to medium crystalline, fossiliferous.

Limestone, tan to brown, dense to extremely finely crystalline,
with tan to brown, semi-opaque to opaque chert.

Limestone, buff to brown, dense to medium crystalline, fossiliferous,
with fair, finely vugular porosity, corals, crinoids, ’

Limestone, buff to brown, dense to extremely finely crystalline,
fcssiliferous.

limestone, cream to gray-brown, dense to medium cryscalline, fos—.
siliferous, argillaceous, coral, crinoid.

Limestone, tan, finely crystalline, coralllne, scattered finely
vugular porosity. .

Limestone, gray-brown, dense to very finely erystalline, scattered
fossils, argillaceous with thin beds dark gray shale.

Limestone, cream to brown,. dense to medium crystalline, fossiliferous.

Limestone, tan to light brown, dense to extremely finely crystalline,‘

fossiliferouns.
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1780-1800
1800-20
1820-30
1830-50
1850-1975
1975-90
1990-2070
-2070-80
2080-98

Bell

2098-2172

Dundee

2172-2240

21240-50

2250-60

2260-70

2270-80

2280-90

22902300

Limestone, cream te light brown, dense to finely crystalline, g
foasiliferouos. :

Limestone, tan to brown, dense to Fxtremely finely crystalline,
fossiliferous.

Limestone, tan to brown, aense, trace finely oolitic and finely
vugular porosity.

Limestone, tan to brown, dense to e”treme]y finely crystalline,
elightly fossilifercus.

Limestone, tan to gray-brown, dense to- extremely finely crystalline,

slightly foseiliferous,‘argillaceous, with dark gray shale partings..'”

Shale, mediwm gray, blocky, very. calcareous minutely micaoeous,""‘”:w
trace glauconite. I S

Limestone buff to brown, dense to finely crystalline, fossiliferous,
crinoid coral with scattered argillaceous partings.

Limestone, as above, with scattered quartz crystals from 2070 to.
2090

Dolomite brown, very finely sucrosic to finely rhombic, Hith scat~, .
tered white medium to coarse crystals.

Shale, mediwm gray to green-gray, blocky, calcareous, fossilifetous.

Limestone, buff to brown, dense,

fossiliferous, cerinoids, scettefed
"spore cases", : ;

Dolomite, brown, very finely to finely ‘sucrosic, with trace inter~
crystalline and finely wvugular porosity

Dolomite buff to brown, very flnely'sucrosic, trace finely vugular
porosity. :

Dolomite brown, finely rhomoic wirh fair intercrystalline and
gular porosity.

Dolomite buff to tan, very flnely sucrosic.

Dolomite, buff to tan,.finely sucrosic to finely rhombic, with
zones of fair intercrystalline porosity.

Limestone buif to brown, dense, slightly fossiliferous.

TN L
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2780-98

2798-2840
2840-70
2870~90
2890-2900
2900-90
2990-3020
3020-3340

3340-80

3380-3490

34%0-3530

3530-60
3560-3620
3620-40

3640-60

3660-90
3690-3710

3710-40

374G-69

Eass Island

3769-30

3780~4072

Dolomite, taa to browm, very finmely sucrosic, with scattered fine
vugs, probably salt filled.

Salt.

Anhydrite with interbedded dolomite, tan, very finely sucrosic,
Anhydrite,

Dolomite, buff to tan, very finely sucrosic.

Anhydrite.

Limestone, buff to light brown, dense, slightly dolomitic.
Dolomite, buff to brown, very finely sucrosic, anhydritic.

Limestone, buff to gray-brown, dense to very finely crystalline,
slightly dolomitic, fossiliferous, with scattered dark gray shale

partings.

Limestone, buff to gray-brown, dense to very finely crystalline, )
fosgiliferous, with white devitrified and buff to brown, opaque chert.

Limestone, buff to brown, dense to very finely crystallime, fossil- .
iferous.

Dolomite, buff to tan, very finmely sucrosic.

Limestone, buff to brown, denmse to very finely ecrystalline.
Dolomite, tan to brown, very finely sucrosic,

iimestone, buff to brown, dense to very finely erystalline, slightly
fossiliferous with gray to buff to brown, opaque, spicular in part,
chert and white tripolitic chert.

Limestone, as above, trace glauconite from 3660-80.

Dolomite, tam, extremely finely sucrosic.

Dolomite, tan to brown, very finely to finely sucrosic, with fair
intercrystalline and finely wugular porosity.

Dolomlite, buff to light brown, very finely sucrosic.

Dolomite, gray-tan, dense.

Dolomite, tam to brown, dense to extremely finely ecrystalline.
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Salina C -

4072-4100

Salina

4100~4166
4166-4340
4340-50

4350-66

4366-85
4385-92
4392-4410

4420-77

44774503

4503-4634

4634-52

4652-87

4687-4718

4718-88
4788-4822

4822-4912

Salinz E

4912--58

4958-66

49665066

Salina D

5066-84

5084-5204

.-Shale, light gray<green, blocky, dolomitic, amhydritic,

-

Dolomice, green~gray, dense, earthy, very argillaceous,

Dolomite, green-gray, dense, earthy, very argillaceous.

Salt.

_Anhydrite.

Salt.

‘Anhydrite.

Salt;

-~ Anhydrite,

Salt.
Anhydrite.
éalt.
Anhydrite.
Sslt.
Anhydrite.
Salt,
Anhydrite.

Salt.

Anhydrite, white to brown, with: streaks of dolomite, tan to brdun,
dense to extremely finely sucrosic .

Salt.

Anhydrite and dolomite, as at 4912,




o Salina B
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5204-5512 Salt,

Salina A-2 Carbonate - Niagaran

5512-26 Dolomite, tam to browm, dense to extremely finely sucresic, fine
salt-filled wvugs. )

5526-5617 Dolomite, brown, demse to extremely finely sucrosic.

Core #1 - 5617—5706

5617-30 Dolomite, dense very finely laminated anhydritic lznses, occasional
carhonate partings. . e i

5630-40 Dolamite, a8 above, anhydritic shale'partings in top foot.

564073 Dolomite very thinly 1aminated, dips of 30°, filled fractures at N
5662 and 5667, bleeding oil. R

5673-81 Dolomite, light gray, mottled fine.ly ‘to coarsely sucrosic.

56815706 Dolomite, as above, pen point to %" vugs, occasional hairline fracture o
grades from tight at top to porous at base. s i

Core #2 - 5706—5?96

5706-27 Dolomite, figely to medium sucrosic, éllghtly anhydritic, fossili
pin point porosity. ’ : L

5727-45 Dolomite, as above, more fosailifgIOué;'increasing porosity,'élgél
stylolitic, corals. o ) EE

374550 Dolomite, as above, with pin point pornsity, no fossils.

5750~61 Dolomite, as above, very fossiliferous, stylolotic, some anhydritev;
filled;vugs. ; L

5761-72 Dolomite, as above, pin point pofoéfti;;no fossils.
5772-96 Dqlamité, as above, fossiliferouéﬁivﬁggy porosity.

Core #3 - 5796-5884

5796-5801 Dolomite, Light gray-brown, finely crystalline, fossiliferuus, o
stylolitic, wugs to ' R : _

5801-06 _Dolamite as above, no fnssils, pin point to vugular porosity.

st

o
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CONS 7229 STATE OF MICHISAN
Rev. 5/67 DEPARTMENT OF CONSERVATION
SUPERVISCR OF WELLS

' P"ﬁzm w7 : PERMIT TO PLLG AND ABANDON 1 ELT~FARE
}___ L e i ldoot
“ILNF R OR OFERATOR
L Swil o1l Campany
T WELL NAME = WJELL NO.
| .
L. _Sereld 8. Gaten i
i | TOCATION SECTION TOWNSELP CoUNTY
) T x
[SE— R | ‘ 5% 36 Star Astrin
TYPL UF WELL (Ci), Gas, Pty Hole, etc.) - DATE COMPLETED LAST FROLUCTINN
19 19
| Bryels st 8 &8
{AST PROMICTION  {Amount per day) L, WATER, CAS
[FLIGGING “fd HE DONE BY BATE PLITCING WILL START
(L}
Mol liburten er Bawsll G2, 8
|PLuc:(;lm: FERMIT XEQUESTED BY (Well Owner or AuthorlrzeZ Representative) PATE
14
‘ Bud Kennedy Sat. @
rTérin“lT HAILED TO - g_

Shail O8] Cempany, X Geerge Grigase,

ALDRESS
1700 Brendsn;, Donvar, Colerade
CASINGC AND CEMENTING RECORD FORMATION TOPS AND OTHER DATA
{(Formation & deprh, 011, Gas & Woter Shows, ecc.)
5TZE DEPTH HO. SACKS . .
CASING SET CEMENT FERFORATIORS fiestric logs wars run

- 21 100+ llev. 1292.8 &r.
»” 1116 90 brife 908
'lg gawl :ul informution wo 3 released.
. 3

€

PLUGGING REGUIREMENTS:

Run drilt pipe to 5800 and apet 60 seaks of coment through end sheve the Nisgersm snd to the
AR sene. Pull drill pipe te AIRE’ and spet 35 sechs of samant threugh tha Saline. M
plpe to 2M00' snd spet 65 sooks of emment through and shbeve the Dundes-Pstrolt Kiver sestion.
Pull dril) pips to IATS® and cpet 35 ssaks thraugh _ e

to 1130 and spet 3

s
& and 20" caninge te bo
eop with oteel plate snd cament.

|
i

Plugging requiremenszs ouilined above are to bé oxecuted in aceordanca with the provisioms of Ast §1, P.A. 1939, andfor Act 3Ze, P.A. 1937, and the
rules and regulations ipnued and adopted thereunder.  MJTE: THE PLUGSING OF THIS WELL CANNOT BE APPROVED UNTIL THE PLUGCING IS CUMPLETFD, CELLAR
HAT HOLE AND PITS.FILLED AND THE LOCATION HAS BEEN CLEASED AND LEVELED. '

- PERATT f— FIELD OFFILE DAtE — T T
2 /2/4.:, Cadlilee fet. 8 N RE

NOTE: \EL:L FLUGGING RECORD, Form CONS 7213, to be flled in TRIPLICATE wicthin 30 days after completion.
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Run DP to 5800' & spot 60 sax of cement t

o

| thru & sbove the Niag. & to the A-2 zope.

Pull DP to hi25% £ spot 35 sax of cement
thru the Salina. Pull DP to 2400' & 5’
60 sad cement thru & above Dd.-Det, Rvr.

pits

il

P DP to 1 ' x4
_ thru the top of the Trv, Pull DP to 1130

Mwﬂw&mulate
£ cement

; x o

Py
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O

DEPAHTMEST‘PTDEFOrfA{"dlj%TE%’:;souncgs APR 14 1353 PERMIT NO.JDEEPENING FEAMIT NO, TYPE OF WELL {afiar complenon)
N =+ LR . .
GEOLOGICAL SURVEY DIVISION 46244 Brine Disposal
F.O. BOX JOD28, LANSING. MICHIGAN 48509 S
FIELD/FA
RECORD OF WELL DRILLING OR DEEPENING BART STAR
APPRCOPRIATE BLOCKS, FOR ITEMS NOT LISTED SUBMIT ATTACHMENTS.
“RED BY AUTHORITY OF: WELL NAME & NUMBER
. GT &1, P A, 1939, AS A . P.A. 3
S 2 cones win 30 s U AT 8, 1580, A5y MEnoe0 Estelle D1-1 SWD
%éiﬁgugﬂaggg:)“n OR FALSIFICATION OF T 50 tlcsg;:mn'cl; £SULT SURFACE LocATION
- N HIS IN T MAY R L ’
FINES ANDJOR IMPRISONMENT ATION HLT iR SE % of SW % of SW % Secltion 1 T30N R 5W
NAME ANO ADDRESS OF OWNER TOWNSHIP COUNTY
Terra Energy Ltd. Star Artrim
1503 N. Garfield Rd. FOOTAGES:  NORTH/SOUTH EAST/WEST
Traverse City, MT 49684 339 Ft. rom S Line and 769 FL from W Ling of %4 Sec.
NAME AND ADDRESS OF DRILLING CONTRACTOR SUBSURFACE LOCATION (il directionally drillad)
Bigard/Drillers Inc. NA 1w of w of % Section T R
1315 N. Mission Rd. TOWNSHIP COUNTY
Mt. Pleasant, MI 48858 NA NA
| DATE ODRILLING BEGAN OATE DRiLL. COMPLETEG DATE WELL COMPLETED FOOTAGES:  NORTH/SOUTH EAST/WEST
10-19-92 10-24-97 11/10/92 NA  Ft from Ling and Ft. from | Line of % Sec.
TCI:I'AL DEPTH OF WELL FORAMATION AT T.D. PROO. FORMATION(S) FEET DARILLED — CABLE TOQOLS FEET DAILLED — HOTARY TCOLS
Dniler233o Log Det. River Anhyl none From To ! From 0 To 2330
DATE OF FIRS] INJECTION | INJECTED FOAMATION SOLUTION FORAMATION ELEVATIONS
12/23/8 NA
Dundee KB. 1404 n[RF. AT n. |Gra, 1394 it
CASING, CASING LINERS AND CEMENTING, OPERATING STRINGS PERFORATIONS
SIZE 'WHERE SET CEMENT - FE. PULLED NUMBER OPEN
14 53 driven DATE HOLES INTERVAL PERFCHATED vEs | no
g 5/8 907 330 Open Hole Inzerval
5 1/2 2129 310 2129 - 2330
: GROSS PAY tNTERVALS ALL OTHER Ol AND GAS SHOWS OBSERVED OR LOGGED
FORMATION Ol. OR GAS| FROM 0 |l QL WHERE OBSERVED {(X)
FOBMATION CR GAS DEPTH I iam: Mud | Gas | Fi
NA ples | Oaoe § Pis | Line | Log. | uUp
NA
STVIMULATION BY ACID OR FRACTURING WATER FILL UP (F.U.) OR LOST CIRCULATION (L.C.} (X}
DATE INTERVAL TREATED ° MATERIALS AND AMOUNT USED FORMATION FuU.[LC.| DEPTH AMOUNT
0/29/92 2129-2330 2000 gal 157 HCL NA
MECHANICAL LOGS, LIST EACH TYPE RUN DEPTH CORRECTION  DEVIATION SURVEY PLUGGED BACK
BAAND ) LOG TYPES LOGGED INTERVALS pepTH | corAecTion || RuN AT | DEGRE=S || YES | NO | DEPTH
Schiumberger no logs run nane
Birdweil
E
PRODUCTION TEST DATA
..— Bolsfday GRAVITY — AP COND. Bbisfday GAS — MCFjday WATER - Bbls/day | H,S — Grains/100 cu. it | BH.P. AND DEPTH
NA NA NA NA NA NA NA
-1 AM RESPONSIBLE FOR THIS REPORT. THE INFORMATION IS COMPLETE AND CORRECT, 7
DATE - NAME AND TITLE {PRINT) SIGNA
‘///g,/?j Stephen J. Savoie, Geologist -

-+ NOTICE: REPORT COMPLETE SAMPLE AND FOAMATION RECORAD, CORING RECORD AND DRIL S

%ST INFORMATION ON REVERSE SIDE.

PA7200-5
Ray AIAS



FORMATION RECORD #4405
(ATTACH ADDITIONAL SHEETS IF NECESSARY) ’

FEOE%Gng Nfﬁ%{ lor TOPS TAKEN FRUM, -
"l _DRILLERS LOG LV;] SAMPLE LOG [~ ELECTRIC LOG

—%

s
(A
i~
pads

.

M l TO l (TYPE. L:Focfohw:&%onessn FROM To' \ [T‘(PE.CF(;)UL%:T\HEHDNESS]
IF WELL DIRECTIONALLY DRILLED, ADD TRUE VERTICAL , .
FORMATION TOPS WHERE APPAOPRIATE. 2222 2315 Dolomite and Lime-
stone, brown tan,
1506 1522 Shale and limy Shale, fairly clean,
gray, interbecded fosgiliferous,
with Limestone, as finely sucrosic
_ above, dense — texture in part,
1522 1850 Limestone, brown tan microcrystalline
gray, argillaceous to extremely fine,
in part, mostly goad to poor porosity
fossiliferous,
cherty in part, DETROIT RIVER ANHYDRITE
microcrystalline 2315 2330 Anhydrite, white
to extremely fine,
_ dense
™ 1850 2027 Shale and limy Shale,
r 4 gray, interbedded
with Limestone and

- shaly Limestone,

: IF WELL WAS CORED, ATTACH CORE DESCRIPTION
v dense

DRILL. STEM TEST DATA

BELL SHALE

2027 2110 Shale, gray, mostly
. non calcareous,
soft texture

LIMESTONE

2110 2174 Limestone, brown

) brown-gray,
argillaceous,
mostly fossil-
iferous, trace
residual hydre-
carbon stain,
microcrystalline
= to extremely fine,
: dense to poor

porosity
o 2174 2222 Dolomite, tan buff ,
Eﬁ mostly clean,
L somewhat fossil-
iferous, sucrosic LIST ATTACHMENTS:

texture in part,
vuggy in part-
large white dolo-
mite rhombs,
extremely fine to
microcrystalline,
good to fair
porosity

GEOLOGICAL SURVEY USE QNLY

REVIEWED BY:

DATE OF REVIEW:

N




% # A 6 D 441 FORMATION RECORD

‘E e (ATTACH ADDITIONAL SHEETS IF NECESSARY)

ELEVATION USED: GEOLOGIST NAME: TOPS TAKEN FROM; : —4-
N4 KB E. Taylor . [] DRILLERS LOG m SAMPLE LOG I ELECTRIC LOG -

!

i ] 10 (TYPE. c':gfgnfrﬂqnouﬁa ' FAOM 10 (TYPE.CE)?.%‘&ME%DNESS)
IF WELL DIRECTIONALLY DRILLED, ADD TRAUE VERTICAL
PTH FORMATION TOPS WHERE APPROPRIATE. TRAVERSE LIMESTONE
1375 1404 Limestone, brown-gray,
shoor . prgitiscemne, fossii-
!
0 800 Sanié ggagel and . alline, pyrite
clay beds inclusions, dense
. i 5 r
SUNBURY SHALE | 1404 1444 Shgijf;ﬁaiiﬂiwﬁale
Em,’ — . r !
. 800 950 Shglei ElaCk vefyb interbedded with shaly
ar rowné_C“i - Limestone and Lime-
onacecus, tilssie stone, brown-gray, denst
ELLSWORTH SHALE 1444 1506 leesFone, brown-gray,
950 ~T80 Shal b argillaceous, fossil-
- Sr:§ gi;g; g;:; iferous, cherty in
By ‘ - L part, algal mats,
Ll very bindEd' silty microcrystalline to
) in par _ extremely fine, dense
»  ANTRIM|SHALE IF WELL WAS CORED, ATTACH CORE DESCRIPTION
" 1180 1256 Shale, black-very
DRILL STEM TEST DATA

dark brown, wvery
carbonaceous, non-
- calcareous, gralny
texture, fissle,
trace disseminated
pyrite, 1% to 10%
gold spore fluor-
escence

1256 1296 Shale, gray brown-
gray gray-green,
limy in part, clay
rich, carbonaceous
in part, 1% gold
spore fluor.

1296 1319 Shale, black, wvery
carbonaceous, non-
calcareous, grainy
texture, fissle,
minor disseminated
pyrite, 10% to 20%
gold spore fluor. LIST ATTAGHMENTS:

il

TRAVERSE FORMATION

1319 1375 Shale, brown-gray,
mostly calcareous,
limy in part

GEOLOGICAL SURVEY USE ONLY

REVIEWED BY:

DATE OF AEVIEW:

i




UKNITED S1ATES ENVIRONMLENTALFRDTICTION ADENEY

" = A wASHINDTON, D.C. 20240 '
EPA PLUGGING AND ABANDONMENT PLAN  pago s s ot o

WEILLKAME L NUMIER. FIILD KAME, LEASE NAME L XUMEER NAME ADDRESS, & PHOKE NUMBLR DF OWHER/DFERATOR

ESTELLE #D1-1 SWD ' o TERRA ENERGY LTD.
Bart Star Antrim Gas Project 1503 ‘¥. G=rfTield Rd.
Traverse City, MI 49684
e Lo rendine .
H ¥I | ANTRIM __rending

AAPALL BOLKSTION BISCMIF DA

~ SFE SV SW Section 1 P30ON-RSW Star Twp.

T

1L | |
+ ‘ LOCATL With $R Twd PIBIITIORL FLOW NLARIEY Lyn1Y ©F BUASTIL $ACTION A3E PALLINS Wl
— + —L—I—-’—- Surfars 313G 5

Lecation oo H. From RS e tine OFf Quaner Section

dnd .t Frem {t/w) Lins DI Querier S ctron

' .
1" YYPE OF AUTHORIZATION WELL D CLast

———l— —i_ +__ +__!_+__ X ndinidus! Parmi ACTIVITY g :::::f:;m
| O Avh _ X tuns

4““--}— + + - D Ares Permi R x Trine Ditoegal

. % "’"-~-I-—l— + Number of Wells D trarscn S

I - o Ares Parmil o . o ct?“:’ﬁluamm lonapt

" U.S.EPA Parmil Numbes s O CunV

) - : DOFEMPLACIMINT
CASING/TUBING/CEMERT RECORD AFTER PLUGDING AND ABAKDDNMENT _;',f?:ﬂmy rLUcs

: an .h--n..,n. 0—:-—::—--:». is --;T-':’?}fk%t——l e Gt Yo x Tha Batsnce Methed
: 14 54 50 30 11| BAD~ | Briven NA D" The Duero B der Mathe!
R 578 o0 TO00 000 ~HT7 1/A 300 POZ A& | O Tne Twe Pig Mathod
5 1/2{ 15.5%F 2175 7175 RFLE /¥ ™00 oz A U Othe, Explain: '
) T4 =41 1

CEMENT YO PLUG AND ABARNDON DATA: JPlug? 1 ]Piupt 2 m;@gﬁﬁ Piop® G [Pipt D {Pags Phg ¢
Sf'wm”ﬂhwhth Fiug woill By Pipeed imches! ﬁ ._'i/"-l 5 1/2 D 1/2 5 1]2 : ‘

o [ ot tee & PIut 1N ) ' 2125 1875 850 [|surf
Manrwd Tor of P 14y NA RE N NA
Captn by benvem ol g 1) 7425 2125 1050 50
Bres1 & Comint 1t B4 Ly oo 37 30 24 b
Slurtry Verowd 1e 4 Ubse eu I} 44 32 28 /
Sorey WeRed 1L Zg01 | -[5_6 ]'3.6 15.6 156
Trvd o Camnl 3001 & Ciree bl yipernt Uyy 2 L E L £

Tred & Prowes e

. DEICRIPTION OF PLUGGING PROCEDURE .
Circulate and balance hole, Thru tubing

spot 37 sx cement plug at 2125, pull tubing to1875sand spot 30 sx plug. Pull tubing
to 830 and spot 24 gx plug. Pulltubing to 50.and spot 6 sx plug. Plug rat and mouse holes
with cement. Cut casing 3 feet below ground level and weld on 1/2" steel plate,

ESTIMATED COST OF FLUGGING ANKD ABANDONMENT

Camang -8 1800.02 Cast ron Bridge Plug [ ]

Lewceat Py Coment Asame: s -

Rig o0 Poling Unn s JU0. 0 Miscotie neoul e 700, (1
CERTIF!CATION

tcertify under the penaity of 1aw that | have personslly examined and am familiar with the information
submitted in this document and all sttachments and that, based on my inquiry of those individuals
immediately responsible for obtaining the information, | believe that the information is true. accurate,
andcomplete. | am aware that there are significant penalties for submitting false information, including
the possibility of fine and irnprisonment. (Ref. 40 CFR 144.32)

EPA Form 7520-14 {3.84) g

RAME AND OFFICIAL TITLE fPigase rype or prinij SIGHATUR DATE SIGNED
Stephern J. 3avoie, Geologist ﬁf//z_rh 7/7/}‘2_
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* OLIGIN . /"“'/——“l
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[ NOTICE RLPORT COMPLETE EAMPLE AND FORMATION RECORD, CORING RECORD AND PRI ETEM TEST

PLAANT ND [GLEPLY %G PLRM T MO TYPE OF Wiik g & mpeiss]

Dcnmufsn:tﬂér Tt sounces
. GIOLDGICAL SURYET DIVISIDN . GAS /DISPOSAL
PO BOX 30020 (ANSING. MICHIGAKN 4l
. RECORD OF WELL DRILLING OR DSEPENING FALOFATILAY hest
USE APPROPRIATE BLOCKS FOR iTEME NOY LIETED BUDAIT ATTACHWMENTS _____QAJZLE- 3 RANCH I
RLOWRED BY ANHORITY OF WELL NAME & MUMBER
R AANRE TN IR ey B IR T Rl CAPLE #1-19
ol rrxnfnlﬂ'-l . ol corgeebong BURFADE 1OCATION
. i ASE CATION OF TL5 WFORMAION UAY ALSULT I NE % of SE % of SE w secton 19 730N g 4W
sAM[ AND ADDRESS DF OWNER TOWHSHP COUNTY
TERRA ENERGY, LTD. HAYES QTSEGO
1503 N. GARFIELD RDAD FOOTAGES  NORTH/SOUTH EASTWEST
TRAVERSE CITY, MICHIGAN Lgo68k 970 FLiom S Lins ang 49 Fewom B Lina ot % Sec
NAME AND ADDRESS OF DRILLING CONTRACTORA BUBSURFACE LOCATION {i puscuonaky Ohied)
James Bigard Drilling w ol % of % Seclion T R
P,0. Box 509, 1315 N. Mission Road TownSHF e
ant, MI 48804
DAYE OF NG BEGAN DATE DRnL COWMPLETED DATE WELL COMPLETED FOOTAGES HORTHEDUTH EASTWEST
11-13-89 11-19-89 |12/11/89 FiL. trom Line and F. from . Ling of ¥ Sec.
TOTAL DEPTH OF WELL FORMATION AT TD PROE  FORMATIONS) FEET DRILED — CABLE TOOLS FEET DRLLED — RUTARY TOOLS
Drier 54,9009 Det Riv Salt} Antrim From To From o Te o
DATE OF FIRSY JECTION | INJECTED FORMATION SOUTION FORMATION . - ELEVATIONS i
Pending Dundee k.B.1360 . {RF. MEE nJ6rs]1 347
CASING, CASING LINERS AND CEMENTING, DFERATING STRINGS PERFORATIONS
SI2E WHERE SET CEMENT FT._PULLED NUMBER GPEN
A 51 Driven DATE HOLES WTERVAL PERFORATED ves | wo
8 5/ 940 700 sx 30/69 POz 12/8 | 66 [1244-3247 X
150 ax class A 22 [1337-1347 :
5._1/2 2151 100 sx 35/60 poz
280 sx class A
GRADSS PAY INTERVALS ALL OTHER OWL AND GAS SHOWS OBSERVED OR LOGGED
FORMATION it or Gas| Faom | 10 4’7 o WHERE OBSERVED (X]
10N t
ARIRIN GAS 1205 [ 1985 FORMATIO OR GAS DEPTH ,;,: 1= LG:; 7
132011354

WATER FILL UP (F.U) OR LOST CIRCULATION (L.C} (X)

MECHANICAL LOGS, LIST EACH TYPE AUN

STIMULATION BY ACID OR FRACTURING
DATE INTERVAL TREATED MATERIALS AND AMDUNT USED FORMATION FulLc] DEPTH AMDUNT
2/11 §1248=12T4 27G,000 ScIr N2
13372347 300 sx 20780 sand -
100 sx 12/20 sand
203 Dbbls Tluld
- | |
OEPTH CORRECTION DEVIATION SURVEY PLUGGED BACK

DI GREES " YES INO | DEFTM

corRRECTION J| RUN AT

BRANG ) LCG TYPES LOGGED INTEAWALS DLFTH
£ _nhurnperger No logs run 0
B awer
: I
l

£

PRODUCTION TEST DATA

GRAVITY — *AP}

Oi. — Bois gay COND  Bbispazy

GAS — MCF/day
a9

WATER — Bpis/asy S = Grans/100cu fi | BHF AND DEPTH

13

1 AM RESPONSIBLE FOR THIS REPORT. THE HNFORMATION 15 COMPLEYE AND CORRECT.

NAME AND TITLE |PAINT)
Stephen J. Savoie, Geplogist

BIGNJSGRE N

ORMATION ON REVERSE SIDE




e

FORMATION RECORD A, AL FO
(ATTACH ADDITIONAL SHEETS IF NECESSARY)

i CLLVATRA ULLD G100 DOIS? WAML v
KB_1360 Stephen J. Savoie [ DRILLERS LOG [J SAMPLE LOG _ [] ELECTRIC LOG

FROM 1 1o l FORMATION rORMAT
(TYPE, COLOR. WARDNESS) EAom 0 {FrPL COLOR. HARDNE 55!

NOTE: I WELL DIRECTIONALLY DRILLED ADD FICAL
DEPTH FORMATION TORS WHERE APPROPRITE e

833 Rasea of Drift
1205 Dark Antrim

% 1354 Traverse fm
“’% ) 1404 Traverse LS
2061 Bell Shale

2141 Dundee
2472 Det Riv Salt
2490 D ’

833 1165 Shale, light to med gray,
soft, firm, calc

1165 1205 Shale, med. to dark gray,
firm, fissile, sl carb.

1205 1284 figts]ﬂ:: Eif-ﬁlf’ £irm, __1F WELL WAS CORED. ATTACH GORE DESCRETION

DRILL STEM TEST DATA

5 1284 1320 Shale, light to med. gra
: firm, calc.
. 1320 1354 Shale, black, firm
fisgsle, carb.
1354 1404 Shale, light gray, firm,
calc.
1404 | , 2061 | Limestone, tan to light ' ' ;
fgray to white, with scatter : 1

beds of shale, light gray
soft, calc.

2061 2141 Shale, light gray, soft,
_ |calc.
""" ;2141 2472 Limestone, gray to tan to
; brown with scattered dolomi"e
B & anhydrite beds.
L F; 2472 obg0 | Salt : || LIST ATTACHMENTS:

GEOLDGICAL SURVEY USE ONLY — )

REVIEWED B
TE O MvEW. Lo g '

R M

o

- gy ahi o 2 AT A 2 g Ve —




STATC OF ML HIGA
DEPARTMENT O NATLI-.;‘_“ ¢!
GEDLOGH. AL SURVEY DMWISION
L-19% W 10 7T
LANS: 45, MICHIGAN 48909

n¢QUIREL Br AUTHORITY OF

Z aT 61 PA 1920, AS AMENDED [T ACT 115, PA 1969, AS AMERDED

RESOURCES

PERLLT nl

42680

TYPE OF will

Dry Hole

TERRA ENERGY LTD

HAME ARMD AUDRESLS COF wiil OwiER | APPROVAL MAED

1503 North Garfield Road

Permits & Bonding Unit

APPLICATION TO {Submu 4 mmﬁn; Traverse City, Michigan 49684
O CHANGE WELL STATUS I PLUG AND ABANDOMN
:'gﬁ 8;8":5;2‘:‘:":;3'?!1 FALSIFICATION OF THIS h; DAMATION MAY RESULT By FINES
FIELDF ACILITY HAME
EA:.:.E OF WELL STAIUS REQUESTED FOR WILDCAT
— PLUG BACK [ EXTEND PLUGGING (T.A) DX PERFORATE | wert wame WELL MO
— CONVEAT TO INJECTION OR DISPOSAL WELL [ OTHEAR CAPLE 1-19
WELL LOCANICH
| C ACIDIZE (15 ONLY} /ﬁ FRACTURE {315 ONLY) NE .% of SE % of SE w Section T 30N 4W
[ LASY PROOUCTION JECTION AND TYPE OF »: oD TOWNSHIF ]amurv
Amiuni per Quy & MECLON PreLiule) HAYES CTSEGO
DATE DRiLLiNG COMPLETED DATE LAST PRODUCEDyUTILIZED
Never Produced 11-19-89 NA
wORr TO BE DONE BY. | APPROVAL MALED STARTING DATE
TERRA ENERGY LTD. . 12-1-89
CASING AND CEMENTING RECORD
ROLE DA CASING DA § W1T /F1 DEATHS SET CEMENT OQUANYITY TYPE ADDITIVES w1 TOP PERFORATIONS
NA 14™ 56" Driven
12 1 /4" a 5/8" 926" [200 sx 35/65 poz 150 SX Class M Surface
7 2/8"15 1/2" 15,5¢# 21517 j100 sx 35/65 poz 280 sx class 9807
1
FOARATION RECDAD Formanon and cepin, ou, Qab and wete shoud, #tF
BOD 833
Dark Antrim 1205
Trav Fm 1354 GEOLOGICAL SURVEY
Trav Lam 1404
Bell Shale 2061 AUG
Dundee 2141 ! 5'994
TD 2490

DETAR PROPOSED PROCEDURES

casing gun and perforate

Rig up completion rig and set vetrievable bridge plug

with 4jspf. TOH with casing g

interval from 1240' to 1270

at 2100'. TIH with
and 1335°
un and TIH with tubing to 1140'. Rig up

fracturing equipment and fracture perfed formatiom with nitrogen and sand.
Flow well back and test Antrim Fm for possible gas.

and 13457

DnF ADDIFIDNAL REQLIAEMEATS

] AL S L ATURE ihahanIen Autivsenmtics)

filliam C. Qurinlan, Geoclogical Engireer L

oAt

/{30 /%Y

W cn [

TERUNATON DATE
w2

W Tnaid COPUS OF WIch PLUGE WOHE (PR 1200-8)

oerce £ wuom BATE
ol furel | sz 749

24 10 b1 fuceiw




STATE OF MICHIGAN PERMIT NO.

TYPE QOF WELL
DEPARTMENT OF NATURAL AESOURCES

anLoelc.ansunvsv CHVISION 42630 Gas
LANSING, MICHIGAN 46309 FIELO/FAGLITY NAME
USE AFPROPRIATE BLOCKS. FOR ITEMS NOT LISTED Susmit ATTacHMENTS, | Wildeat
REQUIRED BY AUTHORITY OF: WELL NAME 8 NUMSER
] ACT 61 PA. 1635, AS AMENOED [J ACT 315, PA 1969, AS AMeNDED | Caple #1-19
) WELL LOCATION
NON-SUOMISSION AND/OR FALSIFICATION OF THIS INFORMATION MAY RESULT NE w . 9 130 AR
mof SE w of SE w Section 19T730N R
IN FINES AND/OR IMPRISONMENT - ™ o
RECORD OF WELL: (] PLUGGING (X REWORK ° | _Haves Otsego
{MAIL THREE COPIES TO THE DISTRICT OFFICE WITHR 30 DAYS AFTER TOTAL DEPTH FORMATION
COMPLETION OF PLUGGING OR REWORK) 9,{,90 Detroit River Sa]_t
% MNAME AND ADDAESS OF WELL OWNER NG/AEWDAK STARTING DATE PLUGGINGAEWORX COMPLETION DATE
?% Terra Energy Ltd. — L\ J)7-89 12-12-89
ik 1503 N. Garfield Road \ O \j\/ Q. OY iamen AEWORK MECHAMICAL LOGS ALN
Traverse City, MI 49684 . GR/CCL
FORMATION AMD ZFONE

\\p dgab‘ < Antrim Shale

CASING SIZE ' WHERE SET AMOUNT RECOV IDGES OR PLUGS DEPTH PLACED|SALICS OF CEMENT A& ADDHTIVES
"3 5-1/2 2151 NA . wridge plug 1425 HA
WERE TOOLS. TUBING. CASING, ETC. LOST OR LEFT IN THE HOLE BEFORE OA DI A SERAVICE COMPANY PUMP MUD, SPOT CEMENT, OR S5ET BRIDGE PLUGS?
AFTER PLUGGING? IF YES. GIVE DETAILS. IF YES. GWE NAME AND ADORESS,
NO Dowell Schlumberger

j = Kalkaska, MI 49646

WELL PLUGEING/HEWORK CONTRACTOR AND ADORESS

Phoenix Operating Company

PERMITEE'S PLUGQING WITNESS

| Jack  Tavher
1623 Northern Star DRive NAMEIS} OF DNR REPAESENTATIVE WHO: K1 ISSUED PERMIT
Traverse City, MI 49684 Andrea Sullivan [ WITNESSED PLUGGING

WELL CASING RECORD — BEFOR 1 ﬂ‘ﬂ“
Casing Camuprit . Patforstions Mm Partorations )
Size Depth Sacks Type From To TW ¥ plugged, how? ’
14 56 NA NA j

8=5/81 926 ~ | 2007150l p0z/A uhid :
3-1/2 1 2151 [{10/280 |[POzZ/A e £ BONOTTS .
: poTInTe _;

WELL CASING RECORD — AFTER REWORK {indicate additions and changas only)
Camng Cament Parforations Acld or Fracture Perforations
Sizs Bapth Sacks Typa From To ) Treatmam Aacord ¥ plugged, how?
9=1/2{ 2141 ) D07 /A 1244 1274 Acidize open hole 2151
1337 1347 12490 wirh_2000 gal HCl
. i rfs_with
279,000 Scf N2, X) sx
‘JD'/QQ__sand, 1000 _gx 12/7
sand 243 bhls fFludd,

DESCRIBE iN OETAIL HOW WELL WAS PLUGGED OR REWORKED.

Move in Pool rig, rig up. TIH with tubing and acidize open hole section with 1000 gal 157 HC]
and 1000 gal 28% HCl acid. TIH with CIRP set at 1425', TIH with perf gun and porf 5-1/2%

casing from 1244-1274", 1337-1347', acidize perfs with 3400 gal Fe acid. Frac well with 279

- MCF N2 foam, 300 ax 20/40 sand, 100 sx 12/20 sand, 243 bbls fluid. Flow back frac and shut
in well, :

T

nea 32




E STATE aF MICHIGAN PERMIT NO. ’ TYPE OF WELL '
; . DEPARTMENT OF NATURAL RESOUACES
. oa.omc‘alé xsuuvsv DIVISION 42680 Gas
LANSING. MICHIGAN 48008 FIELD/FACILITY NAME
USE APPROPIIATE BLOCKS. FOR [TEMS NOT LiSTED SulP* 1 ATTACHMENTS, | Wildcat .
REQUIRED BY AUTHORITY OF: WELL NAME & NUMBER
T ACT 61, PA. 1929. AS AMENDED [] ACT 215 PA 1963, AS AMENDED a #1=-19
LOCATION
NON-SUBMISSION AND/OR FALSIICATION OF THIS INFORKATION MAY RESWLT NEF 4 o SE % of SE % Secton 19 T 30N a 4W
IN FINES AND/OR IMPRISONMENT. s A
RECORD QF WELL: [ PLUGGING REWORK ' | Hayes Otsego
(MAIL THREE COPIES TQ THE DHSTRICT QFFIVE WITHEM 30 DAYS AFTER TOTAL GEFTH FORMATION
COMPLETION OF PLUGGING OR REWORK) ZAQO' M
NAME AND ADDRESS OF WELL QOWNER PLUGGING/REWORX STARTING DATE PLUGEING/REWDSRX. COMPLETION DATE
Terra Energy Ltd. |__07-27-90 073090
1503 N- Garfield Road - TOTAL DEPTH AFTER RAEWORK MECHANICAL LOGS AUN
Traverse City, MI 49684 2490
WELL COMPLETED FOR FORAMATION AND TOME
:g ' Gag/Disposal Antrim
& 5 CASING SUZE W, .ERE SET AMOUNT RECOVEHEDE-G\' OR RIPPED TYPE OF BMDGES OR PLUGS DEPTH PLAGEDR] SACKS OF CEMENT & ADDITIVES
7 e
_' A\
st -«‘:‘f ,@L
< :‘: [l et
‘ WERE TOOLS. TUBING, CASING. ETC. Los1‘on uzs-r ‘hz BEF, S CiD A SERVICE COMPANY PUMP MUD, SPOT GEMENT. OR SET BRIDGE PLUGS?
E AFTER PLUGGING® IF YES, GIVE BETAILS. aoo(% ¥ YES. GIVE NAME AMD ADDRESS.
.\\fo
WELL PLUGGING/REWORX COMTRACTOR AND ACDPESS PEAMITEE'S PLUGGING WITNESS

NAME(S) OF DNA REPRESENTATIVE WhO. O I1ISSUED PERMIT
. [[] WITNESSED PLUGGING

WELL CASING RECORD — BEFORE REWORK

Casing Camem Parforations Acid or Fracwre Pariorations
Size Depih Sacks Type From To Treatment Record ¥ pluggad, hew?
144 S6 ! NA- NA
B=5/8 1 92q' 2004150 L POZ/CIA
S=1/2 | 151" 100/280 | POZ/CIA

WELL CASING RECORD — AFTER REWORK (indinate additions and changes onty)

i Casing Cement Pariorations Acid or Fracture Parforations
| Siz0 “Dopth Sacks Type From To Trantment Racord ¥ pugged. hv?
’ 147 560 NA NA

g8-59/8 (928" 200/190 | POZ/CTIA

S=1/2 171591° 1007250 | POZ/CIAL 1244 1274 3560 gal Fe acid 12

8 ' 30,0004 20/40, 10,000# | 1337 to 137
) i 12/20 sand trac

UESCPBE IN OETAIL MOW WELL WAS PLUGGED OR REWCRNEDL |

Acidize pd w/1000 gal 15% HCL and 1000 gal 25% HCL. TIH with CIBP to 1425' and set, Spot
250 gal 157, Fe at 1350'. TIH wtih perf gun and perf 1244' to 1274' and 1337' to 1347' with &
jepf. Acidize perfs with 3400 gal 15% Fe. Flow back frac. Drill up CIBP at 1425'. TIH with
‘Arrow XIW packer and set at 2096’. TIH with 29 jts 2-3/8" tubing, dual packer and 36 jts 1.9"
tubing and sting into at 2096'. Set dual packer at 1202'. TIH with 36 jts 1.9" tubing and
circulate corrosion inhibitor with tubing/casing annulus. Sting into dual packer.
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CTATE e e, AN
. " v E: :é‘i':i:i,;‘g‘g‘::‘,Eg.’,:,‘,“é:;:,ﬁi'é?f?f:; . %1955 Salt water disposal
-RECORD" OF WELL DRILLING OR DEEPENING ppaa e C
Vuk APPRGPRIATE BLOCKS FOR ITeMS NOT LISTED SUBMIT ATTACHMINTS Star 23" Antrim Field
REGWRED BY AUTHORITY OF WELL MAME & NUHMBER
DG SR U D e e e Gates #1-23 SWD
o
P ThGOh mon g o ICATON OF T wromusi o ey mesut w | T e 93 TION ASW
NAME AND ADDRESS OFf OwWNER TOWNSHIP COUMTY
TEFRS EXERGY, LTD. STAR ANTRIM
1503 3. GARFIELD ROAD FOOTAGES  WORTm50uTn ] EASTWESY :
CRAVERSE CITY, MICHIGAN L9684 1250 7t wom N Lne sng 103 tom E uno of % Sac
NAME AND ADDRESS OF DRKLING CONTRACTOA SUBSURFACE LOCATION (4 OusCsonasy ofsed) 3
Mclachlan Drilling % o w of % Section T R é
P.0O. Box 548 TEWNSHIP COUNTY 2
Evart, Michigan 49631 o
DATE DRILLING B.GAN ODATE DAL COMPLETED DATE WELL COMPLETLD FOOTAGLS HOATHSOUTH EAST/wESY
5-10-89 5-15-89 5-16-89 Ft trom Line gnd Fi. from . Line ot % Sec
JOTAL DEPTH OF wily FORMATION A1 TD PACKEY  FORIMATIONYS) FEEY DRILED — CaB.E TOO.S FEET DALLEL —~ AGIARY TOO.5
Driler 9411 Log Dundee None From To From o To o
DATE OF FIRST MUECTION | INJECTED FORMATION SDLUTION FORMATION ELEVATIONS 3}
Pending Dundee KB 11371 h |RF R[RT n e 1307 n
L 4
CASING, CASING LINERAS AND CEMENTING, OPERATING STRINGS PERFORATIONS
SI2E WHERE SET ' GEMENT FT._PULLED KUMBER OFEN
I P 53 iven _ DATE HOLES INTERVAL PERFORATED ves | mO
8 5/8 972 Eiig'sx 35765 po Open hole completion
150 sx Class A )
51/2 2116 190_sx_35/65_po?
75 sx RFC
S Y GROSS PAY JNTEAVALS ALL OTHER Olb AND GAS SHOWS OBSEAVED OR LOGGED
' FORMATION OIL OR GAS{ FROM | TO o WHERE OBSERAVED
FOFLLATION 0P Gan DEFTH o - rv T
pes | Oa: P 'L-n- win L.
!
l
STIMULATION BY ACID OR FRACTURING WATER FiLL UP (FU) OR LDST CIRCULATION lL-F—l' x)
DATE INTERVAL TREATED MATERIALS ARD AMOUNT USED FORMATION Fuful) DEPIm Al
| Traverse X11470 Unlmown
Dundee X12260 Unkoown |}
MECHARICAL LOGS, LIST EACH TYPE RUN DEPTH CORRECTION DEVIATION SURVEY PLUGGED BiCN
BRAND X LOG TYPES LOGGED INTERVALS DEPTH | CORRECTION || RUN AT | DEGAEES || YES | KO ]| DEPTH_
- Sehlunneqel ; ]
e -
12 Malliburtod X | GR-Neutron 0-2155 ) !
Tk D

PRODUCTION TEST DATA

oL — Bois, cay

GRAVITY — *AP) COND  Bbis oy

GAS — MCF /g2y

WATER — Bo's. aa, ;5 = Graens tD0Ce A {BP AND DEPTH

T i

AM AESPONSIBLE FOR THIS REPORT. THE INFORMATION IS COMPLETE. AND CORRECY.

A

NAME AND . e (b}:m_m
tephen. J. San Geologist.
- o < W e

ua-n'cie_,'
s e FRERE




FORMATION RZCORD 41955
_ (ATTACH ADDITIONAL SHEETS IF NECESSaRYy)
e A OLOLCGNSEY tmamf TS TAREN TROM
KB 1321 Stephen J. Savoie C! DRILLERS LOG  [¥ SAMPLE LOG [w ELECTRIC LOG
TRDM to (TYPE c'gfo”;\”“'?."m..“s, Il FAOM te LIYPL C'QUI.FE‘:;.L?;:‘H[ESI
NOTE  If WELL CIRECTIONALLY DRILLED. ADD TRUE VERTICAL 3
DEPTH FORMATION TOPS WHERE APPROPRIATE 3
907 Base of drift k E
907 Top of Ellsworth .
1180 Dark Antrim k
1320 Traverse Fm A
1376 Traverse LS H
2035 Bell Shale
2114 Dundee
2411 Total Depth
1125 Shale, light gray, soft,
firm,calc.
1130 Shale, light to med
Gray, soft-firm, calc
| 1257 Shale, black, firm
fissile, carb.
1194 Shaje, light gray, IF WELL WAS CORED, ATTACH CORE DESCRIPTION
firm,fissile,calc
1320 Shale, black, firm, ORILL STEM TEET DATA
fissile, carb.
-~ 1320 1376 Shale, light gray,

firm, calc., some lime
stone, white.
~1376 2035 Limestone, white to
tan to d¥k brown, some
scattered shale, light
gray, firm, cale.
2035 2114 Shale light to med

: blue gray, soft, calc.
2114 2250 Limestone, gray to :
tan to brown, tight w1ﬂr
scattered dolomite bedq

2250 2385 Dolomite, med to dk
: brown, porous
2385 2390 Anhydrite , white

390 2411 Limestone, light gray
' tight with scattered
beds of anhydrite and [
dolomite.

LIST ATTACHMENTS:

i

GEDLOGICAL SURVEY. USE Oty

4_
| e —




CORPDRATION

PETROLEUM INFORMATION COPvAtGHTED reus®
A Subsidiery of A C Wislsen Company

SEC 23 30N BW PERMIT 41988

MICH ANTRIM = {280FKL 100FEL MW SE KE Nw
TERRA ENZTRQY u u
1-23 Q@ATES S W D
1321KB  1307GR MANCELONA E

1 21-008-41888-0000
SPUD 05/10/1889 COMP 08/18/1889: RﬂTARY SERVCE
PROJ DEPTH 2800 DUNDEE CONTR MCLACHLAN L M 2
IJTD 2411 LTD 2185 FM/TD DUNDEE

B 7/8 MI N MAMCELONA EAST FLD
10 1/2 M1 NE MANCELONA, MI
DRLG UNIT: sac :a (NE, Nw)

C5G 14
css B u/8 e 972 W/ 3BO SACKS
CSG 5 1/2 @ 2118 W/ 285 SACKS .
Lo E'&;% 807 414 P07 44
LOG  ANTRN DK 1180 141
LOG  TRAVERSE 1320 1
LDG  TRAV LM 1376 -85
LDG  BELL. 2038 -714
LOG  DUNDEE 2114  -793 ,
™ 2411 ~1080
DUNDEE  OPEMHOLE 2118- 2411
DISPOSAL RATE NA
NATURAL.

LOGS 0= RIS6 GRNL
NAMED TWP STAR




GARFIELD DR
TRAVERSE CITY, MI 49884
a18-941-7919

LOC/ 1989/

& Svbaidizy of A € Malsan Company

08/ 14/89
21

]
fg
3

g




f? {_]:L'/‘T ;}T

™

Sireel Address & City of Well Location

TAX NO: — MICHIGAN DEPARTMENT OF PUBLIC HEALTH PERMIT NO:
13- 01300145 WATER WELL AND PUMP RECORD 99— 21
1. EDCATION OF WELL
County ! Township Name Fragtion Saction_No. Town No. Range No.
IQJ‘UT R’ M S+ Ar e s 4 | Ao =
Distance and Directton Irom Road Interseciion Tﬁy{y/“i dﬁ .-‘Hb)ﬁ w 3. OWNEROFWELL (. hf]b JES woesT p f’?'ﬂ,
4§ weol 5 0% 372 Qowa ool 0e | Ades 630 Spary,

1135 T wopDS. pe

Locate with “x* in Section Bslow
L]

Skelch Map

a4 M
Addrass Sarﬁ Js@Nall Location & Yas L] No
New Wail

%I fteplacemant Wel

WELL DEPTH: Dale Complatad

160 | 54196
. {1cable Tool (% Rotary Ooriven  Doug
D Hollow Rod E]Augan’Bnred G Jelad D _

use: [dHousenoid ] Type | Public [ Type It Public
] Irrigation il Type lla Public [(Jhsat Pump
] vest wen ] ¥ype It Public

|
L
. [ .
T T T T
| —L _|_ L e
I | | l
! comie 1
2. FORMATION DESCRIPTION THICKNESA | e TS,
. ETRATUM STRATLM
_— =
5 SAD b D

Corss Jam SamD

-

25 |60

| Qo5 1A S AaAD §

casING: [ 1stesl [JThraades

e
Height:{ Above/Below
Q Plastic [ ]welded

Surface:___l__h

Waight;

in. to_l_g_ it. depth
fL. dopth

Diameter: Ibs Y

in. o Léﬁn depih

in. o ____ ft. depth

{1 Drive Shos
[ shale Packer

BORE HOLE: _
Diameter:

SMAII Cf i o= |

100116

B

mGraval-Packed
... Diamater

sCREEN: [ ] Not Instatted
Typs

auze’__ dA5 Lengh__ Fee T

alBerwean‘__ylll:@ﬂi;h“lt. and _LQ_L‘AJI

FITTINGS: (x-packer  ["] Bremer Check
DB!ank Above Screen _ Ui Crher <

Py Bef)

. STATIC WATERLEVEL:

It. Below Land Surlace 1 Flowing

. PUMPING LEVEL: Bslow Land Suriace

It. Afler

[ paver

brs. Pumpinga:_\% O G.PM.
B air Test Pump

D Plunpger

. WELL HEAD COMPLETION:

[} 12" Above Grade
D Wall House

Pitless Adapter
Basemenl Dffsel

. WELL GROUTED?

[One [d%ea  From_ ) 1o '% 4 n
antonite 'aiher {: pRLt iy

Additives___

D Neai Cement
No.of Bags

£

USE ABND SHEET IF NEEDED

. NEAREST SOLRCE OF POSSIBLE C?NTAM!NAT!ON:

. Type SE.‘? ti(e

J

Dismnca__f;le_it. Direction & . ‘

Type, Distance ft. Direclion o

14,

pumP:  [INot Insiates. [ Pump Installation Only

Manufaclurar's Name kY .

Mods! Numbar HP%I[S e
Langth of Drop fipe__}S 5 1t Capacty 1 & GP.m
TYPE: @);ubmersihm Ouee loter
PRESSURE TANK:

Manutacturer's Name x T R() ’
Modsl Number Q O 3 Capaciry_q& Galiong 32 .

This well was drilled under my juriadiclion and this report is true Jo the bast gf my
N M 9% L%«-&ﬁ 70 ",

b . ) 7
%ﬁ»« J'(/}m fvi / A £ 7

15, WATER WELL CONTRACTOR'S CERTIFICATION:

&7

T X+
15. 7 ABANDONED WELE PLUGGED? [ vas [ mo
Casing Diamatar in. Depth __h
PLUGGING MATERIAL: D Neat Cament 1 Bentanite Shurry
O cemenvBentonite Slurry ] concrate Grout 1 Bentanie Chips
No.oiBags________ _ CasingRemoved? [ vYes [J No
16. REMARKS: (Elevation, Source ol Dala, alc.)
g6 and bafig!
17, DRILLING MACHINE OPERATOR: )
DEmpInysa D Subconlraclor REGISTEAE] BUSINEES
Name S Address_ F’;’q
[EEXTTaTT € -
Signed_

VAR
_ O

e R0_Cap i

_fz’_f_f_l.TﬁéL

Avthorlty: ‘Acl 388 PA 1973
nmrlm‘mn; Aoquiied
Panslty: Convigllon of 1 vickatien ol any pravialon e a misdemenor.

__Dae

—
4169 34,



Wetll ID: 05000000748

WATER WELL AND PUMP RECORD

Campletion 15 required under authorily of Parl 127 Act 368 PA 1978.

Failure to comply is a misdameanor.

Well ID: 05000000748

Elevation:
Latitude: 44 99581562

Longilude: -84 862379375

Tax Mo 05-13-013-001-60 [Permit Ne: ADi-C04 County’ Antrim Township: Star
Fraction Section Town/Range French Claim | WSSN.
NEY% SW¥ U% 13 30N 05W

Distance and Direction

from Road Intersection:

{ Well Name:

Well Owner: Middleton,

Green B

Well Address:
11311 WOOQDSIDE DR

Owner Address:
90 MCCOY RD.
GAYLORD MI 49735

Casing Type: Sleel - black
Casing Jeint: Threaded & coupled
Diameter: 4.00 in. to 157.00 ft. deptn

Bore Diameter 1: 500 in to 165.00 ft. depih
Bore Diameter 2.

Bare Diameter 3:

Height: 1.00 fl above grade

Casing Fitling: None

Model Numbe
Length of Dro
Diameter of D

Drilling Method: Auger/Bored Pump tnstalled Yes Pump Installation anly: No
Wel Depth: 161.00 1l Well Use. Household Pump Installation date: HP: .75
Well Type: New Date Completed: 3/20/2001 Manufacturer Goulds Pump Type Submersible

r Pump Capacity: 12.00 GPM
p Pipe: 154.00 ft Id of wWell:
rop Pipe:

DOraw Down Seal Used. Na

Manufacturer:
Model Numbe

Pressure Tank Installed: Yes
Pressure Tank Type: Unknown

Challenger
e Tank Capacity . 20 Gallons

Pressure Relief Valve Installed . Mo

Static Water Level 140,00 ft. Below Grade{Not Flowing)
Yield Test Method: Test pump
Measurement Taken During Pump Test:

0.50 hrs. pumping al 22.00 GPM

Abandoned Well Plugged: No
Reason for not plugging Weil

Abandoned well ID:

. L . Depth to

Formation Description Thickness Bottom
Sand 140.00 140.00
Sand Water Bearing 25.00 165,00

Screen Installed. Yes Well Intake:
Filter Packed: No
Screen Diameter: 3.00 in. Length: 4.00 it

Screen Material Type: Stainiess steel-wire wrapped
Slot. 10.00 in. Set Between 157,00 ft. and 161.00 f
Blank:

Fittings:

Necprene packer

Well Grouted: Yes Grouting Method: Unknown

Mo. of Bags: 4 Additives: Nong
Grouting Materials:

Bentonite slurry From 0.00 # to 150.00 A
\Wel Head Completion: Pitless adapter

Geology Remarks:

Nearest source of possible contamination:
Type Distance Direction
Septic tank 60.00 ft. North

Contractor Type: Water well drilling contractor
Registration Number. 1617

Business Name JACK'S WELL DRILLING
Business Address:

This well was d

Drilling Machine Operator Name: JACK

Employment: Subcontractor

Signature of R

WATER WELL CONTRACTOR'S CERTIFICATION:

ritted under my iurisdiction and ihis report is frue to the best of

my knowledge and hbelief.

egistered Representative Date

General Remarks:

OTHER REMARKS

EQP 2017C (2/2000) ATTENTION WELL OWNER: FILE WITH DEED 7/101200212.38

Page 1 of 1




WERL  MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAX NG WATER WELL AND PUMP RECORD PEAMIT NO:
Completion is required under authority of Part 127 Act 368 PA 1978 3 -
1. LOCATION DF WELL Failure to comply is a misdemeanor ; e »5
_Cw 7L Township Nama % Fraclion fec:tinn No. ! Town No. Range No.
Al e? m B S 1A+ 5 AV 4 i I i
Distanca and Direction fron: Road Imersoction 3. OWNEHOFWEILL
bale Gates
Address
0 A/‘f]i"/m baj e /QU,A QL 9991 Primrose R4,
Bimdra ,MI 49730
Street Address & Cily of Well Locangn o Address Same as Welf Location Ba Yas i Mo
Locate with 'x'nin Section Bolow Skalch Map 4. WEL. DEPTH: Dawe Oomplatad m New Well
- B /An fi. ? fa vl [ Repiacement wei)
¥ - —t
— b i 5. [cavle Toot J Rotary [ Driven L] Dug
vl [ , [ I Hollow fiod [ Avgermored  [Jgened (O
—r— m L
L B 1 6. usk: [Mrousenoid (1 Type ) public (] Type 11 Public
- _L —_ |ﬁ .l_. M Cl Irregation DType ta Public [ Hear Pump
I G L [ test wen  [JType b Puslic (] L o
L . 7. CASING: %Sleel bl Threaded | Height: AboverBelow
S Plaslic DWe!ded Surlace: _h
2. FORMATION DESCRIPTION Tmcggas.s E%:;!;_E;"rgf ) DOlhar_%w o
L STRATUM STRATEM Diameter: ?:_)'_'_uin. o __ I depth | Waight: ___ Ibs £,
sy (?z . _in. f1. depth
W Un | ftry V0 E—
L 5’4/‘, < ! ,/D /L/D BORE HOLE: [ orive shoa
4 Diameter; 2 _in. o __ __ It deptn Dszmle Packer
] in. 1o _____Ii. depih

Wt ler S A1 2o |70 el

8. SCREEN: [ ot instalied [Clerevel Packed

) Type, ’j;g i Diameler 2 :”

. ra.
SlovGauze ~-----—/9—-- o Lengih: __ o
Set Batwsin _‘_Z;IZ_M e _,__f(.and__l&_a_____h.

: _ FTiNGs:  [XK-Packer L Bromer Gheck
i Dﬁlank Above Screan _ I Other

9. STATIC WATER LEVEL:
___’/_Q___fl. Below Land Surface ] Flawing

10. PUMPING LEVEL: Befow | gnd Surface

. WU ARer A brs, Pumping al__{g_a*_GP.M.
L] Plunger [ I8ailer Y RI Teat Pump

11. WELL HEAD COMPLETION:
E Pilless Adapter - (112" Above Grade
Basemenl Offset D Wall House
2. wetLanrouten?  Ulue [Bves  From K 3

1 neat Cament CBBenmnite\fy Ll omer o
NootBags__ 7 __  Addives ey
R . 13. NEAREST SOURCE OF POSSIBLE CONTAﬁNATIDN:

Tweﬁal’.{.c.__ Distance,,éo»f__it. Direclion_ﬁ__
Type. . n

Distance 1, Dirsction _____
USE A 2ND SHEET IF NEEDED . -

15. ABANDONEDWELL PLUGGED? O ves [ no 14.puMP: [ Not Instalted 3 Pump Installation Oniy
N ) Manulaciurer's Name (j- o8 s
Casing Diameler ______in, Depth__ ft. Modsl Number HP, _sz,r \:’onsa &Q
PLUGGING MATEHI:AL: (3 Naa cament [ Bentonita Surry Longhof Deop Pipe_f & F 1t capaci_ f /2 cem
| Cement/Bentonile Slurry [ concreta Grout O Bentonita Chips TYPE: mSubmersible Cloer [Jomer ]
ND.DfBags_'________ - Casing Removed? D Yes D No PRESSURE TANK:
16. REMARKS: (Elevation, Source of Dala, eic.) Marulacturer's Namehc_#a_&a_m i o
ModelMumber & a.cltys’,l g) Gallons_
18 WATER WELL CONTRACTOR'S CERTIFICATION: \

This well was drillad under my jurisdiclion and this repor is True to the beast of !\ny.

17, DRILLING MACHINE OPERATOR: Knowledas and beliaf. * /
' ' l_//lr b e brllin cy K/ /
_E\E EGSTRATION NO.

v

mployge L] Supcontractor REGISTERSD BUHASS NEVE Y 1 7
Name _aé,_;p}.‘__épk_g.q,_ ,.;slfr,-' Adtrass_ _EL_M ! /’ L
) Sanes - o L o FT
AUTHO FizEn FIE Tive

EQP 2017 (12/96)

GLEOLOMCALSURVTY COPY




fip

e b

Well ID: 05000001341

WATER WELL AND PUMP RECORD

Fziiure to comply 5 a misdemeanor.

Completion is required under anthority of Par 127 Act 368 PA 1875

Tax No' 05-13-014-008-15

| Permit o' 03-111

z County’ Antrim

[ Township. Star

Well ID: 05000001341

Elevation:
Latitude 44 98925517
Longitude: -84 BE761093

Fraction

SW SW UY 14

Section: Town/Range:
30N 05W

French Claim] W5SN

Distance and Direction from Road Intersection, OFF PRIMROSE ROAD

Well Name:

Well Owner: Robert Sloan

Well Address:

MI

Owner Address:
5345 KORTASE
BOYNE CITY M| 49712

Dritling Method: Auger/Bored

Pump Installed Yes

Well Depth: 130.00 ft | Well Use. Household

Well Type: New | Date Completed: 4/30/2003

Casing Type: Sieel - unknown
Casing Joint: Threaded & coupled
Diameter: 4.00 in 0 126.00 ft. depth

Bore Diameter 1. 7.00 in. fo 130.00 fi. depth
Bore Diameter 2:

Bore Diameter 3

Height 1.00 ft above grade

Casing Fitting: None

Pump Installation date:
Manufacturer Goulds

Model Numbar: BRUISER
Length of Drop Pipe: 120.00
Diameter of Drop Pipe:

Draw Down Seal Used. No

Pump Installation only: No
HP: 0.75

Pump Type: Submersihbie
Pump Capacily: 12.00 GPM
Id of Wel:

Pressure Tank installed: Yes
Pressure Tank Type: Unknown
Manufacturer: Challenger

Model Number . PCE6

Pressure Reiief Valve Installed : No

Tank Capacity : 20 Gaitons

Static Water Level: 95.00 . Below Grade(Nat Flowing)
Yield Test Method: Test pump

Measurement Taken During Pump Test:

100.0¢ A. after 20.00 hrs. pumping at 12.00 GPM

Abandoned Well Plugged: No
Reasaon for not plugging Well:

Abandoned well |D;

. . Depth to

Formation Description Thickness Sottom
Sand 95.00 95,00
Sand Water Bearing 35.00 130.00

Screen Installed: Yes
Filter Packed: No
Screen Diameter: 3.00 in. Length: 4.00 ff
Screen Material Type: Stainless steel-wire wrapped
Slot: 10.00 in. Set Between 126.00 ft. and 130.00 ft.
Blank:

Fittings:

Neoprene packer

Well Intake:

Well Grouted: Yes
No. of Bags: 5
Grouting Materials:
Bentonite siurry

Grouting Method: Unknown
Additives: None

From 5.00 fl ta 110.00 ft

WeH Head Compietion: Pitless adapter

Geology Remarks:

Nearest source of possible contamination:
Type Distance Direction
Unknown

Linknawn

Contractor Type: Water well drilling contractor

Registration Number. 1617
Business Name: JACK'S WELL DRLG
Business Address:

WATER WELL CONTRACTOR'S CERTIFICATION:
This welf was drifled under my jurisdiction and this report is true to the best of

Drilling Machine Operator Name. JACK

Employment: Subcontractor

v knowfedge and belief.

Signature of Registered Representative

Date

General Remarks:

OTHER REMARKS

EQP 2017C (2/2000) l

ATTENTION WELL OWNER: FILE WITH DEED

5/14/2003 09:31

Page 1 of' 1




PEYL  11iCHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAXNC: ‘ . WATER WELL AND PUMP RECORD PEAMIT NO-
05~13-014-007-00 Completion is required under authority of Part 127 Act 368 PA 1978
1. LOCATION OF WELL Failure to compiy is a misdemeanor A99-59
Counly Township Name Fracton Saction No. Town No. T Range hlo.
‘ Antrim Sty S 115K 110 8 \adsa 14 : i fe] = W
Distance and Direction lrom Road Intersection 3. OWNEROF WELL
Address CHIPFA, MIKE

10303 ALBRA HWY.
EIMIRA MI 49730

Street Address & City of Well Locarian ’10303 A]bfli Hwy, Addrass Same as Well Location  J# Yes [ No
Locate with 'x'"in Section Beiow Skeich Map wﬁ L—L‘ 4. WELL DEPTH: Dawe Completed [J Mew wa
] P e Jag It 5 il W Replacemant Wef
SRR P N S s ey 5. [Jcable Tool ] Rotary Uodvwen [ Dug
o i l | . [ Hollow Rod (£ rogerBored £ Jetted L
R

6. USE: [AHousehole [Jrype 1Pubic  (Jrype 1l Public

i __!__ L e D!rrigmion DType Ila Public. [ 1 Hear Pump
'_E I | l ‘ { 1vest went L] Type itb Public [} o
I__ ‘:,u — C:-* 4{3\ Qf.ﬂ@ A 7. CASING: lzsreei @’Threaded Height: Above/Balow,
' i [ plasic [ weldea Surtace:__J  fi
2. FORMATION DESCRIPTION THIGKHESS | DEPTHTO. Clower ...
" ; L STRATUM | STRATUM Diamsler: _ &  in. to [ 4N dep(?’ WenghnlLﬁ_lbﬂh_
w N, _ it. depih
- S AND AND Cgﬁ_ﬂ‘_MEL___ o A2 1A omeroE %’onve Shos
Diamerer: 2 in. 10 _{3F0 depth Shale Packar
o inoto ft. depth
- " - 8. SCREEN: D Not Insialled by DGravehPackgd
. Tvpﬂﬂétiﬁﬂ:apsf,ﬁ¥f Diameter __3 ’:_.,,,
- SlovGavae  au T,
B SetBeween _ AQ S . fland % it
FITTINGS: | AK-Packer L) Bremer Ghack

o — QBIankAbnve Screen _ /A omer ' O YA

9. STATIC WATER LEVEL: L

_ 2 7 i Belaw Land §_qrfhce . Cl Flowing
19. PUMPING LEVEL: Below Land Surface

‘ fl. Alter___ /. ___hrs. Pumping ar G.PM.
v - e
ih OJ Plunger Il gaiter Air jZ'Tesl Pump
11. WELL HEAD COMPLETION:

LA pitless agapter .‘jﬂ,‘f;f (L] 12* Above Grade

] Basemant Oftset D Woll House

12.weLLgroutED?  [nve [Aves  Fom /757w o 1
D Meat Cement 1] Beronite Dc)]her,fﬁ e

No.ofBags __ 7 . Addives_gfZ-p sy
13, NEAREST SOURCE OF POSSIBLE CONTAMINATION:

Type _.i%mf,_c___ Distance _g555" __fi. Diroction_ &~

Typa Distanca fi. Direction_____
USE A 2ND SHEET IF NEEDED . 0
3 15. ABANDONED WELL PLUGGED? [ vas ?No o pume; (] Mot nstalied Pump Instad¥ation Only
&y . . Manutaclurers Nanm__(g £ u;_'_z)é_—__q__‘gh.._w
ol Casing Diameter _______in. Depih fr. )
E B el umbar Lf Volis AR
PLUGGING MATERIAL - L ear cement (] Bentonite Slurry o
Drop Pipe 41:5 fr. Capacm’ —_G.P. M.
(] cemenvBentanie Slurey [J concrate Growt  [T] Bentonita Chips T‘(P.E ‘ Esubmemble uet Cowner o
NoofBags _  Casing Removed? (dves [Ne PRESSHRE TANK: '
16. REMARICS: (Elevalion, Source of Data, stc.) Mangacturer's Name _ gém,caa.l e
Model Number_|4) Q@ - 3 &7y Capacity. £ ] Gallonsdoy3 &
18, WATER WELL CONTRACTOR'S CERTIFICATION:
This welt was diled under my jurlsdiction and Ihis regort is Ire 10 the best of my.
nowledge and beliaf
17.  DAILLING MACHINE OPERATOR: i e, v
s EEmployee D Subcontraclor REBISTERED BUSINESS HALE § REGISTAATION NO.
b ]

Nomo “Font. Fhoraalsky /7. Adevess égx_/;s AL&EL[ /"\JLH—-W-—_-— I
o g, Aol srpa o’ e 51827

GEOLOGIGAL SURVEY COPY [BQP2017 {12196)

e e i  ——— e e o b e, e .
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DEQ. MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

’”’: DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION
b TAXNO: WATER WELL AND PUMP RECORD PERMIT NO:
Completion is reguired under authority of Part 127 Act 368 PA 1978
1, LOCATION OF WELL Failure to comply is a misdemeanor ? — 51 L’l
County )( Township Name 7‘ ; Fraclinn5 e Saction Ne. Town No. Harge Ne.
LM ﬁ /f f\ 16 " E‘: 174 f 2? 3 o Vi
Diatance and Dlrecllon from Road Intersection 3. OWNEROF WELL p
Address w ct }/‘dcf r’ m ‘VGS& e
oA CHE 1377 R 1bA Hwy: .
[
| Eimiyva MI4973¢
Sireet Addrass & City of Well Location i Addrass Same as Well Location E‘ Yos L1 No
Locate wilh 'x'»in Section Halow Shkarch Map 4. WELL DEPTH: Data Compleled % New Well
I i ] ! Q ? 1L q,f’ v-f?' Replacement Wail
— 4+ —1— s L cable Taol [ Rotary Olpaven T Dug
w l | | . . [ roliow Rod m Auger/Bored Duetes ] _ !
T I ‘T 6 USE: .wHuusehold DType | Public DType 1l Pubtic
- _L __l__ _i_ I e D lrriganon DType lia Public DHaat Pump
Loy l T 1ess wen [ Typa tib Pubiic
| o | 7. CASING: %Steef X 1hreadad Haight: Abgverfielow t
Piasiic [} Wekded Surface: it .
2. FORMATIONDESCRIPTION THIGKHESS. | DERTHIO [Cosher , —
- SreATUM STRATLM Ciameler: tf _in, m;‘_J 11, depth | Waight: _Ibs i,
T __ ino____Mdepln
5 G A | s e o
M ! . - 85 / }0 Diameler: __?__?n. mUQiL depih [ snale Packer
o __in.tlo____ b dapth
) 8. SCREEN: (] piot instaited Cgravel-Packes {’/ Vi !
T § ,5 Ciamat
yoe y _ Ciameter__ u7
Slov‘Gauze . _LQ____, i Longth:
SetBetweeniﬂ_ R & and_i_g_’ Vi
. FITTINGS: K-Packer D Bremer Check
R U)etank Above Screan______ RL.Oher__ _
T - | o STATIC WATER LEVEL:
5 E . __It. Batow Land Surface [J Flowing i

10, PUMPING L EVEL: Belor Land Surfaca ) .
o . Aher_ él hrs, Punmiping al C) GPM.
O Plunger [ paitar FY Tast Pump

11, WELL HEAD COMPLE ION:

m Piless Adapier [ 12 Above Grade
Wl (1 Basament Offsal [ wen House
- e e Al
Ot 12, wew GROUTED? [ INo i ves me R T 1
- H‘ :'F H D MNeat Camenl D Bentonie Dl.har ‘
0 1999 No. of Bags._, E,_,___u_” Addm\res_&g_ ) 61;;;5 ﬁz fﬁ*}/
KT Vot & o ” 13, NEAREST SOURCE OF POSSIBLE GONTAMINATION: _
s 4Wé’.?.”_”’_ff_§luia._;'“rm’” Moot gy ). Type 2 €A F 1 & Distarce & it Direction M
: 0 SThie T! . e Type Distance ft. Direction
! USE A 2ND SHEET IFNEEDED Y C TN Ufig “*‘E"“"“" 5
3 . .
15. ABANDONEDWELLPLUGGED? [ Yes [lmo 14, PUMP: Not Ingjaled Fme Insiaiation Only

Casirg Di i 0 : Manutacturer's Name, S & & . i
sing Diameter ________in. epth _ . I . Model Number_ i . Vals adi2

PLUGG NG MATERIAL- N |:| Neat Gemani D Bentonile Slurry Length of Drop Plpﬂ_l.l'#é 1L Capadly “/_Q___G.P. M.
L] cemenvBentonite Slury [ conerate Growi (] Bentonite Chips TYPE: IESubmerslb!e |:|Jet [ other _
| Mo.olBags __ _ . Casing Removed? D Yas D No PRESSURE TANK:
16. REMARKS: {Fievation, Source of Data, elc.) Marufacturer's Name e — S
ModelNumber___ . Capacity __ Gakons___

18 . WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and Ihis report iz wue fo the best ol my,
knowledge and belief.

17.  DAILLING MACHINE OPERATOR: _L,ZA‘: e WE’ WO N Hiag /6{)‘( 7

D Employee [:] Subconliractor REGISTERED BUSINESS NAME REGISTRATION NO.

» . Name#&?q»!ﬂ}-r e Actdress N L ZZ m //L/ﬂ V____ e

EQP 2017 (12/96)




WATER WELL AND PUMP RECORD

Completian is required under authority of Part 127 Act 368 PA 1878,

Well ID. 05000000682 Failure to comply is a misdemeanor.
Tax No: 05-13-015-003 05 | Permit No:_A00-537 [ County: Antrim [ Township: Star
' Fraction: Section: Town/Range. [French Claim|WSSN
ME SEV U% 15 40N 05W
We " I D - 0 50000 00682 Distance and Direction from Raad Intersection’
Elevation
Weil Name:
Latitude. 4495308632 Well Owner: Jeny & Wettlayfer Broods
Longitude: -84 RRABSTR4 Well Address: Owner Address:
Primrose 11050 Sprucedale
Elmira Ml 48730
Drilling Method: Auger/Bored Pump Installed: Yes Pump Installation anly No
Well Depth: 150.00 R, Well Use: HGUSE]‘!D?d Pump Installation date: HP: 0.75
\cr:\lell Type:. New - Date Campleted: 10/11/2000 Manufacturer Goulds Pump Type: Submersible
asing Type: Steel - black . Capacity: 1000 GPM
Casing Joint: Threaded & coupled Todelhm;r;ber, Pine: 14000 EUI:TN :P ¥
Diameter: 4.00 in lo 146.00 f depth ength of Drop Pipe: 140. . of Well:

Diameter of Drop Pipe:

. Draw Down Seal Used: Mo
Bore Diameter 1: 800 in to 150.00 fi depth Pressure Tank Instatled: Yes
Bore Diameter 2:
E}:ir;h[tl;la{ﬁc?c:e:t,aéboue grade Manufacturer. Challenger .

Casing Fitting: Nang Model Number : V-60 Tank Capacity : 20 Gallons
Pressure Relief Valve Installed . No

Pressure Tank Type: Unknown

Static Water Level: 125.0¢ fl. Below Grade{Nct Flawing) . . N Depth to
F tion D it Thickness
Yield Test Method: Test pump ormation Bescription Bottom
: Measurement Taken During Pump Test: Sand 125.00 125.00
ke .50 hrs, pumping at 22.00 GPM Sand Water Bearing 2500 150.00
-y Abandoned Well Plugged: No
Reason for not plugging Well
’ Abandoned welt 10:
. Screen Installed. Yes Well Intake:
o - Filter Packed: No
: Screen Diameter: 3.00 in Length: 400 ft
Screen Material Type: Stainless steel-wire wrapped
Slot: 10.00 in. Set Between 146 00 ft. and 150.00 f.
Blank:
Fittings:
MNeoprene packer
Well Grouted. Yes Grouting Method: Unknown
No. of Bags: 4 Additives: None Geology Remarks:
Grouting Materials:
Bentonite dry geanular From 0,00 ft. to 150.00 ft.
Well Head Completion: Pitiess adapter - » "
Contractor Type: Water well driling contractor
- Registration Number: 1617
Nearest scurce of possible contamination: Business Name: Jack's Well Drilling
Type Distance Direction Business Address:
Septic tank 70,00 fi. West WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this report is {rue to the besiof
my knowledge and belief.

Drilling Machine Operator Name: Jack

Signature of Registered Representative Date
Employment: Subcontractor
General Remarks:
OTHER REMARKS
£QP 2097C (2/2000) | ATTENTION WELL OWNER: FILE WITH DEED 8/20/2002 08:47

Page 1 of |
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WATER WELL AND PUMP RECORD

Aiiirmnirie Completion is required under authaority of Part 127 Act 368 PA 1978
YWell ID. 05000000751 Failure lo comply 15 a misdemeanor
Tax No. 05-13-015-005-00 ] Permit No- A01-010 County. Antrim Township: Slar
Fraction Section: Town/Range: |French Claim{W55N -
U Ut L% 15 30N D5W
Wel I I D - 050 0 0 000751 Distance and Direction from Road intersection:
Efevation:
. Well Mame.
Latilude. 44.99198635 Well Owner: Dennis Cross
Longitude: -84 BBA5592 Well Address: Owner Address:
2576 PRIMROSE RD. 2576 PRIMROSE RD.
ELMIRE Mi 48730 ELMIRE i 49730
Orilling Method: Auger/Bored Pump Installed. Yes Pump Instaliation only: No
Well Depth. 151.00 ft. Twell Use: Household Pump Instalation date. HP: 075
\C'Vell Type: Ne\g | Date Completed: 2/28/2001 Manufacturer Goulds Pump Type Submersible
asing Type: Steel - black P Capacity: 12.00 GPM
Casing Joint: Threaded & coupled TOdiLNufrgbm' Pipe 13500 f Idu";':”e"? Y '
Diameter: 4.00 in 1o 147.00 I depih ength of Urop Fipe °
Diameter of Drop Pipe:
Draw Down Seal Used. Na
Bore Diameter 1: 5.00 in. to 155.00 ft. depth Pressure Tank Installed: Yes
Bore Diameler 2: .
. Bare Diameter 1 Pressure Tan!-; Type: Unknown
f"S Height: Manufacturer: Challenger
v Casing Fitting: None Model Number Tank Capacity . 20 Gallons
Pressure Relief Valve installed | No
S!‘.atic Water Level: 120.00 fl. Below Grade{Not Flowing} Formation Description Thickness Depth to
e Yield Test Method: Tesi pump Bottom
L Measurement Taken During Pump Test: Sand _ 120.00 120.00
0.50 hrs pumping at 20.00 GPM Sand Water Bearing 36.00 155 00
} Abandoned Well Plugged: No
\ Reason for not plugging Well:
Abandoned well ID:
Screen Installed: Yes Waell Intake:
Filter Packed. No s
Screen Diameter: 3.00 in. Length: 4.00 fi.
Screen Material Type: Stainless steel-wire wrapped
Slot: 10.00 in. Set Betwean 147.00 ft. and 151.00 fi.
Blank:
Fittings:
Neoprene packer
Well Grouted: Yes Grouting Method: Unknown
Ma, of Bags: 5 Additives: None Geology Remarks:
Grouting Materials:
Bentonite slurry From D.00 ft.to 135.00 ft
o Well Head Completion: Pitless adapter )
i Contractor Type: Water well drilling contracior
— Registration Number: 1617
Nearest source of possible contamination: Business Name: JACK'S WELL DRILLING
Type Distance Direction Business Address:
Unknawn WATER WELL CONTRACTOR'S GERTIFICATION:
Unknawn This well was driflled under my jurisdiction and this report is true to the best of
y knowledge and belief.
Drilling Machine Operator Name: JACK
Signature of Reglstered Representative Date
Employment: Subcontractor
General Remarks:
OTHER REMARKS
EQP 2017€ (2/2000) | ATTENTION WELL OWNER: FILE WITH DEED | 71012002 12:54

Page 1 of |




ceovosiest wevev saweieve | T | JRER N ERREEEENN

WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 PA 1985 aF &”
] LOCATION OF WELL Fj_ PUBLIC HEALTH

Coumy . Twp

Mbrw — /‘9 ME}ZMM Section Na. Tawn 2 e R;ig)a "
o e 0.
Srré:m{; & City of Well Location //LMWV“ %/

THICKNESS | 0EPTH TO | 4§ w DEPT § D
FORMATION oF AOTTOM OF ELL DEPTH: (cump eted) are of q pluhon
, STRATUM STRATUM

' ) <7 ¢ 5 m Cabls toal D Raray{ m.Dnven D(ug
é)aﬁnp/& M 7« /é/ 'E Hollow tad aJel'od D Borsd D JR— \_
6 us‘é:ﬂ'nomosnc O Public Sopply 3 industry

O Irrigation i Conditioning O commercial

'7-\_ D Test Well D i

3 - T
: 7 CA?T:NG Threudedﬁ Walded [ {Height: Above/Buken-
in. to i l ;H. Depth ;surfuce ft. .
iwe.gm3= 2 Sibssh.
- R .——dt. Depth [Drlva Shoe? YUEENGD
[ 8 sCREEN P
T
: Type A%MDEOJ ,/(/Z/
. .’-_l-. . : " - /
= : : ~Bdet? Gauze L U Langlhm

. i Set buTweon_iSift ond
. s Flﬂmgu 4 73 ) C: :{ ¢ 4
N 8 T;}/ IC_WATER LEVEL
ey . ; ft. bafow land surface
: 10 PUEPING LEVEYL below lond susfoce |
' e : _ ft. uflbr_LHrs pumpmg#a.p.m.

b, after hr§. pumping— = _g.p.m.

11 WATER QUALITY in Parts Per Million:  * '~ =3
lron (Fel______* __ Chlerides (C1) S

Hardapss

12 wetl HEAD COMPLETION: (1 1a’ Appmmra
3 Pitlass Adopte; P2 Abave: Siaa
- : : I&saounm ’ 2L
P . Well Gryuted? Ll -Yas E. Mo

: L . Mdterial D Neat Camant D i
Dapgh: From.___ft. ta__...__ft. -
P 114 smrmkw-

% Hearest Sovrce of poasible contaminatipn .
K T ' . _&_&feal A__Dlracllun&%ypa
Well disinfacted upon complaﬂanﬂ‘ Yos No
15 Pump: W y
. - : - Manufacturer's Nama—&ﬂm

~
-..._‘_.-"

v

- . - Model Nimber___._ HP.
- Length of Drop Pipe ft. capacity. G.P.M.
~ ‘
N ) Type: D Submersibla a
\ ' D Jat O Raciprocating
16 anurksl, alavatian, source of data, ete, t 17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drllled under my |ur|sd|ct|on and this report is true

ADDED INFO. BY DRILLER, ITEN NO.

sCORRECTED BY:

wxAPDITION BY:

AUTHORIZED REPREBENTATIVE /

D87D 100M 666 JH20
GEQOLOGICAL SURVEY COPY




Llalajel - ]45)

PERMIT NUMBER

MICHIGAN DEPARTMENT OF PUBLIC HEALTH
GLOLOGICAL SURVEY N{O) ] WATER WELL AND PUMP RECORD

1 LOCATION OF WELL
County JTownsh-p Name ‘ Fracthon Segtion Numbar Town Number fanpe Number

/77/9 L L. S7 A ﬁ L Me wse va Nuwly 2% 20 w o _Bw
Distance And Direcuon From Road Intersacuion 3 OWNER OF WELL K‘A (ﬁl
f H L,Qf“i [ u{ w BT on ?f-x Her Seon DMve /?M an? ,ﬁ/ 7 ¢ (f

Nddress /‘6/(7’/ S_, ul/j /‘?«Z

& yled, 1 ,f./ IR TEL
Sueel Addeess & Cily of Well Lacation \,&L‘;.Lé, D™ N-:ﬂ H\_ 'g:(,u& E(J ) Addross Same )\S/WE“ Localwoa? D Yes M

o ides Tur N h)e&frﬂc' Thio HASLaeRY Jfie e

Locate with Krm Secuion Delow <. j e Sketcrz.lja_? - 4 WELL DEPTH; ’Date r:argglm?r]vm" ; IENew el
| i | e "’“‘""‘ék" o zpé F1. 88, é . T ?é,l (] repracement wen
- — _.: - ﬁll_ _:f — J -{?‘E\‘ 5 [ caple wa [d rotary D Drnven (1 pug
| | s jj:—l.-— rj; Hollow rgd |:| Auger D Juiled E]
b —}" - ':' B '7:ﬁ - T i -;\ 6 USE m/[)omesﬂc D Type | Pubhe B Type # Pulilic
| ﬂi— __]i— ﬁ h:_ N o ‘r :‘;& :-"5 j:] Irngation D Type lNa Publc D Heat pump
| ! ! bt )'.;fl’-i-" ©T ey Clrestwell  [] Typa b pubtic [
! ; 1 _L ?"‘C"ﬁl) .E_-w 7 Eﬂmg: [__\}/mel Mrcadecl I} Hewglil. Abpve/Bapwr
Fe—— t e — ] Z [ rlasiic [ weldea | Sinface _/‘_'p_’uj 0"
2 FORMATION DESCRIPTION MRS L o Lm0 B et | wewni /7 o /M
S STRATUM STRATUM noto_____ 1 depth :
/) - G_‘szmolllllllz’%ﬁ’f:?e‘;:;m ‘| Dreve Shoe %5
Z /i‘.}( g/ // -"/ 0( /) Z‘:?/(’ m e . N depih ! 0w

8 SCREEN )
— g D Mot inslafied
',,-.‘(' :;l,u/)(/( //O' /( 'E:i h rl 3(‘
— . Type Diamneter

o [ ( ' 7 Stotsimmey [ £ Length [
- A tr‘l LA LR / ~ /f"\. . Sel belween Pl ) Hoand /C’(‘D i1
- el [ . 5 FITTINGS. m/K-PBCkBr [ Lead Packer  [[] Bromer Check
‘ —— AP{S - :—D/%‘”(J R . /'I"‘. Y / {j Biank above screan / N Other _ e
\ 9 STATIC WATER LEVEL.

- — S _L 11, boiow land surface L] Fow

‘ 10 PUMPING LEVEL: belaw lnnd surface

_ . ) _Z(;?._Dau after 4:%_ hrs. pumping al _C,llo G.P DA

it allar s, pumping a1 ___ GP M
- , S e '
.f_;ﬁoh ' s { gi:_ {0 t gVOEhf;IIbFEETII\gN: { ] mvess edaptar m"ll'zf'—'above arade
"jﬂ 4
- 1 0OF - 1 D Baseman! ofisgt D Approved pit
LR 12 WELL GROUTED?
' T4, D Na m’;es From A o _m, fi.

I 0y
A B § (nfl 9% E] Naar cement B/I;anlornle D Other ..

3Ur
'“ﬂu Ma_of bags of cement ﬁ Additivas
ub[JUPAnO ”“Uﬂ iz 13 Meares| sourge of possible conlaminalion
AL Hy:

iy

“Af ?ﬁmvi Type AECL’:)LL Distance I%JL Direction __U\..}
Welk disinfected upan complotion? Yes I:I No
. Was old well plugged? D Yes I:l Na
14 PUMP: m"N,ul Instailed D Purmnp Insiatlation Onty
& - - Manulac|urer's name s
’ wModat number HP Volts
s Lengthof DropPipe [ capecity G.P.M.
TYPE: [ submarsible 1 Jet
1 PRESSIAIE TANK:
Manulacturer’'s name
USE A IND SHEE1 IF NEEDED Madal avmbar Capscity . ______ Galions
15. Remarks, elevation, source of data, etc 16. WATER WELL CONTAACTOR'S CEHTIFICATION

This webl was driled under my jurisdiclion and this report is trua

to lhgrhest of my knowtedge and_beliel. »
/{:NUH )!f)é'//c/)f mc, - /505

REG]JERED BUSINESS NAM / ; ﬂEGIST ATION
£

? LD mow Tiinted S0 b 470
o Addrass
K"/’j’”" 2. J s‘gm[ﬂﬂ of bt G e uamZ ~J0 - /G'(

/.
L

17. ﬁjOperalnrs
el }/ (lr/-/rr - A,

. DEYd 2/88 C,ﬁurnomzsn REPRESENTATIVE
p Authorlty: Acgt 368 PA 1978
Fanalty: Conviction of s vielation

- Completion; Requlrad
1
|

U—!:f.)[,( }('H(‘,w‘\i SUI\'VE‘I’ COPY of any praviaion is a

misdemeanor.




GL‘OL?GICA-;S.QUHVIV SAMPLE Ne. [ﬁ‘j“_‘ﬁ_ﬁj . [D m lj ’__J__]_D L_l»_; B‘D
way 13 19

WATER WELL RECORD MICHIGAN DEPARTRMENT
ACT 294 PA 1965 QF
| _LOCATION OF wett | PUBLIC HEALTH
County o - Township Name Fraction Section Nnmber Tawn Mumbie Annge Number

el | S e e s stdg) Fa_wE | 5 g
l)lﬁmn(.c And Osiectinn brom Road Int; rsections T -

: gmw& /M /1},_,—-.,&[7 cﬁ HGWN&HOFWELL : Z 1 Zi Z

é a Adiress
Sl!Ll:I_.Eif]rLS‘G E Cn;z uf Well an?::::mj { e | 7"’\4%';&.
Lo "“T’WW'”:"‘ X suciTan Briaw T o Skr U‘!I M'l;) o T ] ZWL—L DEPTH: [éomf;_lalem Dum—t—:ilcomnletinn
3 ,3,\ /13 n_ St Tl _
! - \)6; 5 L_J Cable tool D Rotary [_] Driven C] Qup
) ] i EJ Floitaw rou D Jutred Horad D_,,u,_L_
S TR I LYY T rayren ie s
Domastic D Pubilic Supply B Iidustry
i 1
T (
| |

I R é qo [—] Ierigation D Aar Condiipining D Commurcial

[Jrestwen [
—_A_J_EJ__J_ ‘!/ 7 SAnSlN(S: Thrr.:.'lrlﬂ WeldedD |[ Heghl: AbovesRelpw
J - 1am.,

UL J | Surlaco r 4 fr.

r ¥
TRICKNESS | DEFTH TO / ? i oe
2 FORMATION oF BOTTOM GF %'" 0 87 . benn | Walarp d £ 92 15 0,

N STRATUM |  STRATUM _in o —___N.Dentn | Driva Shoo? v.:s[]mogl

0 Sl v Mravel |15 | g | St e

L]
Slol4Gauze __f_d__, Length 441"' ol

— . SO S0 be1wacn£ﬂ$ . and B
ey annugyxj /(,_p — JI'F"L%
» PR e ——— _ l?

g ASTATIC %ATER LEVEj L

X_S‘ ft. helow land surface

10 PUMPING LEVEL helow lond surface

’ } M . afrar t hes, pumping a;z g.p.m.

. tt. aftar hrs. pumping g.u.m,
11 WATER QUALITY in Parts Per million:

fron {Fe) Chlarides {Ct}

Hardnass

Othar
12 WELL HEAD COMPLETION: D I1n Approved Pit

N . _ﬁ] Pitleas Adopter [} 127" Above Grade
13 wer| Grouted? DYasm Mo
I:] Neal Comant DBuntnmtﬂ D

Qepth: From ft. 1a
14 Nearest Sauree of possible contaminalion

[ 3
EQ fuat A,f Direciio = Jvpe
Well disinfected upon complotion yos [{no

o 15 PUMP: [ Not instalied

f1.

Manufacturer's Name

Mede) Numbermz_im HP Valts a ZQ o

N Length of Drop Pipa_?_i_ft. capacity, G.P.M,
Fypal Submersibia
7] get [7] Aaciprocating

UHE A 2ZND SHEET IF NEEDED

16 Remarks, elevstion, source of data, etg. 17 WATER WELL CONTRACTOR’'S CERTIFICATION:

This well was drilted undar my jurisdiction and this report is 1rue
to the best of my knowladpe and baliaf.
s o

ADDED [NFO dY DRILLER, ITEM NQ. ? REGISTRATION ND..
*CORRECTLL BYO o ﬁf’ﬁé Ef
** ADDITION By Address &WJLM%—MH‘A_

o ELEVATION =]
e e DERTH T0-ROEK— b | 5;3!.'1"1533_"‘lt M _ Date ‘5‘.- ‘7" 7é

T T
Da7d 100M (Rew. 13-63) R AUTHORIZED REFRESENTATIVE

GEOLOGICAL SURYEY COPY




= MICHIGAN DEPARTMENT OF PUBLIC HEALTH

PERMIT NO
WATER WELL AND PUMP RECORD A96-104
t. LOCATION OF WELL
Couniy Antrim Township Name Fraction Sachion No. Town No, Ranga No.
Skar B 1y gy 142000 174 a3 v
Distance and Direction from Road Interseclion N A -
3. OWNEROF WELL .
Address Chris and Karen Harvey
200 £t South of Alba Rd 10266 Alba Hwy.
% mile East of Primrose Rd Elmira, MI 49730
Syeal Address & City of Wall Lacation Addrass Same as Walf Location Q ves [l mo
Locate with ‘x‘“ in Section Below ?J' Skatch Map 4. WELL DEPTH: Date Gomplated I wew wel
" T 7 ] & 129 "l5 ‘8 / 9f p Replacement Well
SR S . E\ obey 5. ECabie Teol (] Rotary Homven  [oug
S S T R e M g T e Hollow Red [l AugorBored  [Juswed []
T T % 6. USE: %Household U Type 1 Public [ Type It Public
- _L _I‘" J_ T 5 Irrigalion DType Jla Public [ Heat Pump
L1 l O rest wal [ 1ype b pubtie (1
g‘“‘g P — 7. CASING: %Sleelr Threaded Hefghl:-AbovefBelnw
= " Plastic Welded Surlace: ___ R
& 2. FORMATION DESCRIPTION THICKNESS [ DEPTHTO Clower .
STRATUM STRATUR Diamaier; — 40w AK [ dapth | Waight: 11, lbash
n o I dopth
o - top =il : 1 1 BORE HOLE: [ orive shoe
: red aandv gravel 6 i Diameter: _n. o ___ It depih DShale Packar
. in. @ ____ ft depth
. white sand 23 30 1 soneen: O wot instated [ Graver-Packed
: red sandy gravel 10 40 Twe_ Stainless Steel Damewsr_ 3
Slovigayss 10 Langth:__ 4 ¢4
| white sandy gravel 80 100 SeiBeween_ 125 _had__ 129 _
, FITINGS.  bdi-Packer [ JBremer Check
i medium brown water sand & gravel 29 129 CelBlank Above Screen 13, . Other B
§. STATIC WATER LEVEL.
_96% . Below Land Surface O Flowing
e 10. PUMPING LEVEL: Below Land Suriace
L R . Afher___ hrs. Pumpingal__ GPM.

i - [ 1Punger ] Bailer e [ Tost Pump

SR 11. WELL HEAD COMPLETION:

L . % Pilless Adepter - % 12 Above Grade
= Bagemoni Oftsel Wall House e

12. WELLGROUTED?  [Ne [Jves  From__ o it
L;] Neal Cament D Bentonite O ciher .
No.olBags 73 _ Additives

13. NEAREST SOURCE OF POSSIBLE CONTAMINATION:
Type__ ~Sepi+ie— Distance —1B{)—_fi. Direction Bast

Type_ __ . Distance ___ ft. Direction___
USE A 2M0 $HEET IF NEEDED - —
15,  ABANDONED WELL PLUGGED? @ Yes D No 14, :‘:)MI:: DNNUI Installed [:] Pump Instailation Only
CasingDiameter _______in. Dopth . I MOZZZTJL;Z;F;_;:ELM m Volts
PLUGGING MATERIAL: Neat Camont (] Bentonite Sturry Length of Drop Plbe._— 120). 1t Capaciy 12 ZEG_EP_ M.
] Cemeni/Bentonite Stusry Conerete Groul [} Bentonite Chips TYPE: @ Submersible [ JJer [ Other .
Mo.ofBags 2 ... CasingRemoves? [lvas [ no PRESSURE TANK: T ;
16.  REMARKS: (Elevation, Soures of Data, stc.) Manulacirer'sNeme_  Ambrol :
| McdalNumbe(_m__‘ ____ Cepacily . Gallons VZQ

—

15. WATER WELL CONTRACTOR'S GERTIFICATION:
This well was drilled under my jurlsdiction and this report 1% Irue 10 the Besl of my
knowladge and belief.

i7. gILLINGMACHINEOPERATOH: J.W. MOI'EY Well Drilling 0103
Employef' 1 \jbconlractor AOWNER AEGISTEAED BUSINES S NAME AEGIATAATION NO
Namec%-g.p__ ok R Addess._\ 72 Hayes Tower Rd Gaylord, MI_ 49735

. Gwaam o v X ng 5/8/
b ___Dae 96

AUTRORIZEQFREPRESENT ATIVE

Signed

Aulhuri!L: Act J6B  PA to7m
omlation: Aequlred

()IL)I( )C';K:AL SURVEY OI;Y Pansity: Convichan af » vishtion of amy provislon [s a misdamanor.




- MICHIGAN DEPARTMENT OF PUBLIC HEALTH e e
‘ BRI
WATER WELL AND PUMP RECORD |l .

PERMIT NUMBER
1 LOCATICN QF WELL l

C;? ﬁ Township Mam Fraction Sectign Number Tewn Nomlier iNange Number
r P v
v J /m 5 - A by, 57 V

a N/S | j E/W
Distance And Dweston From foad lmere,ecnon

3 OWNMNER OF WELL:
O ol0s C?Z Randy Ramsey

AFAD Willowbrook Cr.

GEOLOGIIAL SURVEY NO

Mancelona,MI 49659
Sirent Adaress & City af wel Locatian ) Addiess Sama As Well Locarion? U Yes [11* N
Locale wih X" in Secuon Belgw Skerch Map: 4 WELL DEPTH: T Date Campletar: X
‘M-__f_._[i_7__ 1 1 DAY ) ¥eAR | New el
! I ! ! a(?’ FT. A j\ [f ?f (] Replacement Well
| | R
- ‘!‘ - i Tl Bl 5 [:‘ Cable taol |:] Retzry U Diven D g
I | f‘ . [ Holtow rod EAuge- D Jeltea E]
Whe — 1 | . -
| ! | T f USE m[}gmushc D Type T Pubhe 75 Yvpa 1 Puulic
L _j “]r | Vs [ wiganon [ 1vpe t1a Public {7} Haat pumg
I e U (S
| . | [ rest wan {1 type b Pubiic O
I L § f )
L 1 - ? ggﬂ?g-‘ %Steel (X Thresned ; He:amh Above/Below
I“'—" rILE —"—"x Mlastic DWeldeu | Surtace T
THICKNESS DEPTH To - # into .kt depth !
2 FORMATION DESCRIFTION DF BOTTOM OF P Weight s/
STRATUM | STRATUM w. ta fi depth
~— Grouted Drill Hole Diamaler ! o s D ]
- s 90 | 70 U, omese Dl
Mmoo _____ (L depth ! U wo

%BQLZ/ er  SAvdf do | /o “:::“ < -

Thameie )
SieltGavze ‘,__}_D__* Length t{ ,; 2= j
3 Set between ,.M_L fi and _ZQAV_{ .
' : FITTINGS: m K-Packer D Lead Packer [ ] Sremer Chack
. R B D Biank abova screen ____ {1 Onar — e
& STATIC WATER LEVEL:
« N _ e It balow taind surlace D Fiow

10 PUMPING LEVEL: below lond surdace

P - ] 1. al’mr-‘i his. pumping at (; ~GPM

It alter hes. pumping at __ G.FP.0M.
s
<t -
ITE! H \évcfhlﬁleEETTgN mPilress adapter [J 12 sbove grade
e .
s ‘t-.?? [ gasement offsar (] Approved pil
e 12 WELL GADUTED? N
{.a & = : D No w Yes From o —_h
! i
. a4
W g - ) ] Meat cemem WBenmmzc [J oner tht
R v bt el
Led e
| [ ;ﬁ) - Ne, of bags o! cemans Additives
f_;-;j 13 Mearast saurce of pussmle conlaminalion
[
. Distance _..m 1L pirection _# = M
W

Well disinfbeted upon completion? m Yes [j Nao
Was ofd well plugged? [:l Yas D No

. PAPUMP: M gt insialled

D Pymp Inslailation Only ,
6 é 7 1{ ‘
Manufacturer's name A e 5 ‘

Model humber HF‘)%_ Volts _a_;_L
Length of Drap Pipe _mo_,h . r‘.anaclw'_u/‘)— G.EM. ‘
TYPE: m Submersible Jat
PRESSURE TANK: 0

Manufacwrer's name t
USE A 2ND SHEET IF NEEDED Medel number _ Capocity _L_Galtons f
15 Remarks, elavation, sgurce of data, efc. 16. WATER WELL CONTRACTQR'S CEATIFICATION:

This well was drillad under my jurisdiction and 1his raport 18 rue i
lo Lhe best of my knawledgeo and beliat. I

Juc k5 pell Jistiy 1617
j;—m}“amm /A REBSTERED AUSINESS MNAME REGISTRATION NO, i

Addiass - _L 1 lfA - l

. ¥ 4 Signed
2 J67d 289 y

Date = - i
UTHORIZED REPRESENTATIVE i
Aurhority: Act 388 PA 1978 i
Complotion; Required
. Panslty: Conviction of a vialation
UATHOCAUAL SIRVEY COpY

H
!
ol any provision is a !
misdemasnor. 1




Welt ID 05000000500

WATER WELL AND PUNP RECORD

Completion is requred under autharity of Part 127 Act 368 PA 1978,

Failure to comply is a misdemeanor,

Tax No. 05-13-024-008-20 | Permit No~ 00265 [ County. Antrim { Township: Star
Fraction: Section: Town/Range: |French Claim| WSSN-
SW3H SWY MWL 24 30N a5W
Wel l I D - 0 500 00 006 0 0 Distance and Direction from Road Intersection: 4/10 MILE SOUTH OF -42
Elevation:
. Vell Name:
Latitude. 4498354657 Well Owner. Harvey Britton
Langitude: -B4 86856011 Well Address- Owner Address.
3455 PATTERSON ROAD 5785 QLD ALBA ROAD
GAYLORD M| 49735
Driliing Methad- Other Pump Installed: Yes Pump Installation only: No
Well Depth: 113.00 fi. _ |Weil Use. Household Pump Instaliation date HP 0.75
We". Type. New _iDate Completed: 7/22/2000 Manufacturer: Goulds Pump Type. Submersible
gzz::g Igg: ﬁzgédblal:k Model Numher: 105805422 Pump Capacity: 10.00 GPM
Diameter: 4.00 in.to 10900 it depth Length of Drop Pipe: 104.00 ft. . Id of Well:
Diameter of Drap Pipe: Unknawn in.
Draw Down Seal Used: No
Bore Diameter 1: 7.00 in. to 113.00 & depih Pressure Tank Installed: Yes
Bore Diameter 2: :
Bore Diameter 3. Pressure Tan_k éyp[e. Unknown
Height: 1.00 ft. above grade Manufacturer: Goulds .
Casing Fitting: None Madel Humber - V-60 Tank Capacity : 99858 Gallons
Pressure Relief Valve Installed © No
Static Water Level. 87.00 ft. Below Grade(Not Flowing) . . < Depth to
F escripti Thickness
Yield Test Method: Test pump ormation Description Bottom
Measurement Taken During Pump Test. Brawn Sand Medium 20.00 20.60
8B.00 ft. afer 1.00 hrs. pumping a1 16.00 GPM Brown Sand Medium WiGravel 20.00 40.00
Yetlow Sand Medium YWGravel 20.00 60.00
Light Brown Sand Medium 27.00 87.00
Abandaned Well Plugged: No Light Brown Sand Medium Water Bearing 11.00 98.00
Reason for not plugging Weli. Light Brown Sand Coarse Water 8earing 15.00 113.00
Abandoned welf ID:
Screen Installed: Yes Well Intake:
Filter Packed: Mo
Screen Diameter: 3.00 in Length: 4.00 ff,
Screen Material Type: Slainiess steel-wire wrapped
Slot: 10.00 in. Set Between 109.00 f. and 113.00 #.
Blank: 0.50 ft. Above
Fittings:
Neoprene packer
Well Grouted: Yes Grouting Method: Unknown
Mo. of Bags: & Additives: Other Gealogy Remarks:
Grouting Materials:
Bentonite slutry From 500 fi to 99.00 ft.
Well Head Completion: Pilless adapter N
Contractor Type: Water well dnlling contractor
- —— Registration Humber: 6§17
Mearest source of possible contamination: Business Name: K&T DRLG, INC.
Type Distance Direction Business Address:
Sepic tank 70.00 fi. Northeast WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this report is true to the best of
my knowledge and belief.
Drilling Machine Operator Name: KEN KOSGIELNIAK
Signature of Registered Representative Date
Employment. Employee
General Remarks:
OTHER REMARKS  Drilling Method: AUGER/BORED Additives: £2-MUD
EQP 2017C (2/2000) 2/14/2002 08:16

| ATTENTION WELL OWNER: FILE WiTH DEED |

Page | of |




DER.  nmicHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

1

TAX NO: WATER WELL AND PUMP RECORD PERMIT NO:
Campletion is required under authority of Part 127 Act 388 PA 1978 3
1. LOCATION OF WELL Failura to compiy Is a misdemeanar ? \5
Count 7- Townahip Nama 7L Fraction aciion Mo, Town No. Aanga Na.
Al 9] 2 e & & oV i f Jo . et
Dislance and Direction from Road Intersection OWNELD OF WE’LL
' Dale Gates
Addrass
0 Af(fi‘/m rol & (190/! JL 9991 Primrose Rd,
Bimira ,MI 49730
Strant Addiess & City of Welt Location Address Same as Wel Locaton E Yaz i Na
Locale wih 'x'" in Section Below Sketch Map . WELL DEPTH: Data Completed IB New Weilt
77T 1 1Ay 2| & 77 (O nepiacement wel
— =+ —1— = ] . DCabta Tool D Rotary E}Driven DDug
e L] ] [ oliow Rod b augorBores [ semea [
T T . . ust: lHousenald [ Typa tPublic  [_] Type it Public
AT N N I 2. [ Jtwigation [ JType tta Public []teat pump
Pt [Jrest wet [IType tib puske [
o | . CASING: % Siee!  [sd Threadec Heigne AboverBalow
plastic [ I weldsa Surtace: i
2. FORMATION DESCRIFTION THICKHESS | DEPTHTO Othr
staatuu | TTAMTDG 0 T - .
Dlameter- ,l{uﬁ n, . Ndepth | Weghe __ [bem.
A, Dl in. loa R dapth
SA { lfb (Yo BORE HOLE: (] Drive Snoe
Diameter: l In. o __ It depth [Osrude packer
. n.te__ 1t dopth

WAl S AL

do

/60

. BCAEEN: D Mol Installed

DGravai-Padmd

Type ’;5 -

E Pitlass Adapter

SowWGaure — _—
SetBewsen__ [ ek and_lﬁ_ﬂ ft
FITTINGS:  [KIK-Packer L] Bremer Greeck
[(atank Abave Scraen_ fr. Ciher

. STATIC WATER LEVEL:
fi. Below Land Surface D Powing

. PUMPING LEVEL: Below L and Surface

N Adter a bhra. Pumping & ;2 O apm

D Plunger D Ballar L__] Air ﬁ] Tast Pump

. WELL HEAD COMPLETION:

D 12" Above Grade

(] Basement Offsar D Well House
wELGROUTED?  [mo [Mves From .l ft,
{J Neat Camant mammmm

No.ofBags__ G _ Additives /o"ﬁf/

USE A 2NO SHEET IF NEEDED

 NEAREST SOURCE OF POSSIBLE CONTA&NAT!ON

Type_t
Type

ffg Digtance é QK Dwecilon
Digmance k. Dxeclion

15. ABANDONEDWELL PLUGGED? L ves [ mo
Casing Dlamater __ n: Depth __ L
PLUGGINGMATERIAL: [ Near Cament

D Cament/Bentonlle Slyrry

No.of Bags__ Casirg Ramoved?

':] Bentonite Slurry
D Concreta Grout D Benionita Chips

[ ves O ne

%

¥

16. REMARKS: (Elavation, Sourca of Dals, efc.)

. PUMP:

1 wot instatted [ pump nssafation Oy

Gowld
Vola d 32

Maruactwers Nama
1 ‘:"J_' a.p. M.

Modsl Mumber

Length of Drop Plpe !5 r

wvee: [ Submersible DJet Ooter__
PRESSURE TANK:

Marwlacturer's Name_ (. .4_[_&_

Modet Number . ﬁaq a Q Gallopg_

37, DRILLING MACHINE OPERATOR:
mimpluy D Subeontracior
Name

— e e o a —— ——n e ——ay

GLOLLGIC

ae@vhée?mﬁ»&% ;

18. WATER WELL CONTRACTOR'S CERTIFICATION:

Thiz well was drilled under my jurisdiction and this repon is rue 0 the best of Aw

knowledge and bellef.

SURVEY COPY

i< b e LAkl e AL ke, e R e |t e b o et oy it e

EQP 2017 (12/96)




BEEL  \ICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

AXNO: WATER WELL AND PUWMP RECORD PERMIT NO:
05~13~-014~007-00 Completion is requised under authorily of Part 127 Act 368 PA 1978
1, LOCATION OF WELL Failure lo comply I8 a misdemeanor A99-59
Coumy Township Name Fraction Sactlon No. Town No. Range No.
Antrim Star W vesEuagdutn | 14 Jo A | sw
Distance and Diraclion from Aoad Intersectian 3. OWNERCF WELL
Addrass CHIPPA, M:I:KE}

10303 ALBA HRY.
HETMIRA ML 49730

| Swaa1 Address & Gity ol Welt Location 10303 Alba HWY Addrass Sama as Well Locallon B ves [ no
Lotate with ‘x']in Saeciion Helow Sketch Map V‘Jﬁ [.,.Lc 4. WEW DEPTH: Dale Compieted (] New wei
X g 139 | 5§ 1 J@ GG | A nepacoment Wal
R D N - -, 5. DCabla Tool D Rotary [ oriven (i} Dug
Y | | ! . ("] Hollow Red (A asgenBorss  [Juszes [ _
% : T T . 6. USE: BHouseho!d DType 1 Public DType Il Puinlic
82 R R N I 1 (J irigation () Type tla Public [1+Hsat Pump
PR J_ (3 vest wei [ 1¥ypa o punsie [ L
- e X £ td . Ddbs g0 7 caaNG: [Ases [ATireated Height- Abova/aimm
48 : [ plasue [ ] weided Sutace:_ [/ 1t
2. FORMATION DESCRIPTION T::ﬁ:ﬁﬁa B'g%f;'{,?gg, T lomer B _ ﬁ o
M| ETRATUM Dismoter: & __in. 10 [AST. deplh | Weishr // == Ibah.

N o1 deopih
| SAnD_AnD deAvel 1291729 ] sorenqe—" P o

Diamener: 2 In. to i&flt. depth Shala Packer

. In. to____ {t. depth
. 8. SCREEN: [ Not installsd T Cleravel-Packad
j T‘Z{s C,-_-,Ps_ Di amecer ey e
smvcmm_AQ___, e Langm_x{_____
SetBeween__ JA S . _fuand FAP - f

FIITINGS:  [AK-Packer ] Bremer Grach

: QBiank Above Serean _ 4 AL Other_ "' A/ 7

9. STATIC WATER LEVEL:

__ %2  upeowLand Surlace . [ Fiowing

Fi"" K 10. PUMPING LEVEL: Below Land 5urraca
MiH AHM O e MARer_ S s Pumplngam_ GPM.
gy T "‘Jnm DPfunggr D zailer DAir Q.Tesl Pump
MAY 7 "} 11. WELL HEAD COMPLETION:
2 71999 |4 pidoss Adapter S04y [ 12" Avows Grade
[ Basement Otfsst T weil House
12.wetLrouten?  [lne [Aves  From /2570 o 1
[ Noar Comant ] Bentonite Clorer_
No.of Bags 7 Addiives__ & T - m 14 y SR
i 13. NEAREST SOURCE OF POSSIBLE CONTAMIRATICN:
r Tyoe S pth . Diswnce @57 R Drocon g7
Type: Distance it Dimction _—
USE A 2ND SHEET IF NEEDED 0 &)
4, PUMP: Nei Insialied Pump Insmgaion On
2 15. ABANDONEDWELL PLUGGED? [ ves [#No k ol i ? I
- ) Maryfactver's Name, Ganlfhg P 1Y
% Casing Diameter _ Lo, Depth . | umbar 7, Voita
PLUGGING MATERIAL: {1 Noas Goment L] Bentonite Sturry /fﬂmﬁ' Dmp‘ ,,,Epsa &= "'f :Ii iy cﬂpaa,, GE e
D CamenvBentonig Slurry E] Concrele Growt C] Bentonite Chips TYPE: - ) lejbmem'b'e DJG! Dom
NootBags,___ _ (CasingRemoved? [ ves [ MNo PRESSUﬁET&NK ‘
i6. REMARIKS: (Elevailon, Source of Oata, etc.) - Manufacturer's Namea__ _EL&S_QQ&J e
ModoiNumbar_LuJ R « ) &7y Capaciy. &) Gallonsdo_aﬁ';
18. WATER WELL CONTRACTCR'S CERTIFICATION: ) )
This wall was drlited under my jurisdiction and Ihis report is lrue lo the bast ol my.
wledge and bellel.
17.  DRILLING MACHINE OPERATCR: f . PR -
gEmployna (] subcontracior RECIETERED BUSNEAS HANE REETFTAATION HO.
Namo FeondEdoreal sk 1) v e 18_ALRA M

S (AN -
Jgned‘km@m Date 5" {8' Q?

5 . BECLOGICAL SURVEY CORY EQP2017 (12/96)
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e e — —— ——r p— . -

DEQ. 1/iCHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

TAXNO: WATER WELL AND PUMP RECORD PEAMIT NO:
Complation is required under authority of Part 127 Act 388 PA 1978
1. LOCATION OF WELL Failura to comply is a misdameanar ?-—- 6101 4
County Township Name f ' Fraction = Sectjog No. Town No. Hange No, o
dﬁf Z{éjhﬂ STAR 15 “’?14511'7'4 114 ft? 3Q g
Disiance and Dirgetion from Road Interseciion 3. OWNEROF WELL p + .
Adarass wa red e FrhiM¥osse- o
o C 4/@ 10577 A 1bs Hwy: -
Elmiya MI4973¢
Sveel Address & Gily of Well Location Address Sama as Wall Lacation m Yas E No
Lacale with 'x'"in Seclion Balow Skeich Mapp 4, WELLDEPTH: Dats Compietad New Well
N 109 n C?_.;f‘;/ ve 7Y Reptacement Wl
— 4+ —l— de 5. DCable Tool D Rotary Cloaven DDug
v | | | . . 1 Hollow Rod [X] AugeuBored (Joemed 3
R ‘ 6. usk: Klnousenoid [ Type | Pubiic (5 Type it Public
W R N B . Climgavon [ Type Nla fublic []teat Pump
; - Loyl l Ol 1est wen [ 7ype tio pubiie {1

J

| s 7. CASING: %Sleel P Thieadag Ha@ghnAbTarBelow 7

Piastic L] Welded Surtace: ft
THICKHESS DEPTHTO
2.  FORMATIONOESGRIPTION e | o B(Dm;_'_, L
Dlamater: t _in. 1o LQJ_JL depth | Waight: Jba 5.

QA 0'2 & 5 L ST someros o o [orive shoe
__kk..f{f‘f'“ 3 A DJ a\s‘ / }0 Diametar; __ 2 __in. :oLfQﬂ. depth | Ll state Packer

R [ 2 . ft. depth
a: 8. SCREEN: D Not inatalied DGraval—Pad(ed i !
Type, ,f" 5 __ Diemesr '?/
N SrGauze J ¢) . ... Lengar
‘ ~ SalBeween___ . - rand &7 f.
ENTINGS: K-Packer  []8remer Check
. DBlank Above Screen . Ctiver

9. SYATIC WATER LEVEL:
_f_,lt. Below Land Surface U Fiowing |

10, PUMPING LEVEL: Below Land Surface .
i : : . . Aftor__J/ . bs. Pumpirg at 2 erMm
Cpunger [l aaiter O ar Test Pump -

11. WELL HEAD COMPLETION:

Efep X3 Priass Adapt O
| A " pier 12" Abowe Grade
fitich DEPY (1 FF‘}‘V:I-;’[-;_HE ¥ ] [ sasement Gitsat T wes House
i [E11; TR .
C Ot 2. wewarouteD?  (No Klves From___ w0 ,
. - ﬂg b [ veal coment [ sentonite [ omer
779399 No.ofBege o 7. Addvves biea 1 6 Joi X Gt 74
L Y —— 13. NEAHEST SOUBCE OF POSSIBLE CONTARINATION:

USE A 200 SHEST IF NEEDEDSTR"I CTION tr: | .
Clves [ ro 14.puMP; [ Not Inspafied [ Pymp ksallation Only
s Manutacurecs Name, S {

L SEOL & i o
L . Lroupg y oot ot g . Type_% {4 Dismnce g % Diraction k f
! WEIT Ny i ﬁt?: ' Type__ .. Dismnce £ Direction

15, ABRANDONED WELL PLUGGED?

Casing Diamater ___ in. Depth_ & . Modsel Nummber HP Volta ;
PLUGGING MATERIAL: - [ Neatcémera L] senonita Sluny Congihof Wu;ﬁm‘—f'm EGM.P. <
1 cemanwBentonlie Skrry {1 concrete Grour ] Buntonite Ghips vee: A Submessibla [j:ja; Mot ’
Mo. ol Bags Chsing Removad? D Yas D No PRESSLIAE TANK:
16. REMARKS: {Elavalion, Source of Data, eic.) Manulacturer's Namea_ .-
ModeiNumber . _ . Capacty__ __Gelons____

18 . WATER WELL CONTRACTOR'S CERTIFICATION:
This wall was drillad undes my wisdicllon and thle report ia Wrue o e bast of my.
knowledge and ballsl.

17. DRILLING MACHINE OPERATOR: ;Z%‘(A‘: 5 e Iy ay //L’igf /{/ 7

E] Employee D Subcortiractor TERED BUMNESS RAME HEQISTRATION 0.

. | l_ Nm#@u&ﬁﬁr e —

ceoLaeick. SURVEY COPY EQP 2017 (12/%6)
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S
B

¥

=

T

P
it

3

A Xy ’

L. 4 ‘\"-h X ) Fa o
L {layne)> norrnern company ‘
- . . INCORPORAIED
. IND
] TEST IAMAPOLIS « MISHAWAKA o LANSING
ik PERMANENT ' Job No. L=32636
WELL LOG No_ 1 __crry  ALBA County.. ANTRIM
Sectio Nz
Location State MICHIGAN
From Land Description 1500' East & 2500' North S.W. Cor. Sec. 13.
From Strest or Hoad NE Ya NE. vy El\,l) 24
FROM NATURAL GROUND I.EVEL
FORMATION FOUND — DESCRIBE FULLY Dopihje | Daphie | midees | sk
Siratham Stretum Strutum Lovel
Sand 0 23 | 23
Fine gravel & sand 23 26 3
Coarse gravel & sand " : 26 57 31
Clay & gravel . 57 61 4
Clay very little gravel 61 69 8
Clay & gravel 69 11 2
Gravel & some clay 81 86 5
Clay. & 'gravel 86 103 17
Coarse gravel vervy little clay 103 105 a
Coarse clean gravel 105 1136 31 jgxis”
Clay & gravel 136 143 7
sia i
TR Y

Cabie Tool Rolary _ defting
Hole ___ 15 _'Dia Drilled by:

Reverse Cire, Buek f(
Rotary Hole Grouted: Neat Cement Drilling M Ot Fg_
Ccslngl@ "OD From _. l =6 'gbove ground lo_i.g.gﬁfaat below ground. Weight __ 41 Pounds per foot
Screen G 7 Setfrom _}__35_ to 135  feet MukaJOHNSON Typo S.8.s5lef_ 035

Pumpingtest ~__ 500 GPM drawdawn to 50, feetafter._ .. 48 hours pumpiJ
Dote Completed ____9/17/70  _ Driller C.P.JOHNSON ‘




MICHIGAN DEPARTMENT OF PUBLIC HEALTH

srotoaichy suvev e | WATER WELL AND PUMP RECORD NN VNN

PEAMIT NUMBER

1 LOCATION OF WELL

C;? 7Z/P Yﬂwnbhlng Fraction Sec!ﬁn Number Town Number Range Number
-
n TR 1m For T ) A T Al

Mslance 4nd Direction From Acad |n|a;59.;gmn 3 OWMNER OF Well: o
O O 75 (.'r"Z Randy Ramsey
2340 Willowbrook Cr.

Mancelona,MI 49659

Stseat Addreas & City of Well Locauan Addrass Sama As Welt Locaon? [ Yes L no
Locate with "X in Saciian Below = . 1 i
M Sketch Manp 4 WELL DEPTH: Dam (liomugia!?dvuﬂ ) m New Wall ‘\
LX { | I !0? FT. | f /‘f ?f \ [ Reptacerment wall
. |
_JI — _: - - _W § [Ncabia 100l 1 Ratery (3 o-ven [(lowg |
I ! i (] Hottow rad [ X Augar [Juen=a (]
whoo de — 3 o e e 5 .
. | \ | 1 r 6 USE: m Domostic D Type | Public [ vvpe i Pubie
m | | ' ) D Irrigation - D Type lla Public j Haat pump
Ll i Sl R S R
X X | [T est wen [ type 16 Pu?lu: il
7 CASING:
; | L ] I Gramate: siest [Nl Thresdes | Height. Anava/Below
r 1 HILE Plastic DWaldeu 1 surfacs it
THICKNESS DEFEH TD AK n. 1o 1. dapih 1
2 FORMATION DESCRIPTION oF BOTTOM OF | Weight _______ Ibs /it
STAATUM STRATUM ———— e - ft. depih |
Glcuted.Dnll Hole Oigmaiar | Drrve Shoe D Yos
5/{4/ z 70 C/-’ﬂ in. to 1. depth | 0
n. o 11, depth . Na
g/ 8 SCREEM: (O kot instanea
Wi Xer SAav a0 | /1o 5~ 9 ‘ 4
f Typa Dramatar y
= Slo1/Gavee . 0 Langth ‘{ / [ y
¥ r
s 3 Sat halwaen Il and {]
i ) FTTINGS: B K-Packegr El Lood Packor E Bramor Chock
D Biank ahove scrasn fl. Otrer ___ _

9 STATIC WATER LEVEL

I1. below land surface D Flow
10 PUMPING LEVEL: balow lnnd surlace

— 1. a(lar'_ﬁ.‘., hrs. pumping at L GPM.

lus. pumping a1 ______ G.P.M,

. adiar

11 WELL HEAD : .
COMPLEFION: WPI"BSS adapier D 127 abova grade
Basernant oflsel [__|_, Agproved pil
12 WELL GROUTED? D o w vas From
E O

1ia ft,

[J Neat cemant wmnmmm ] omer trhd

No. of bags of cemanl Addilives
13 Nearast source ol possibla conlamination

Type ] 'sz [ Distance B ywraction /"/_
i Wall disinficted upon completion? m Yag D No

‘Whaa old wall pluggaed? D Yas — No

i , 14 PUMP: [ Mot instalted /zmn mstallation Only
Manufacturer’s name QQV’J '
; Madal number Volis :
(60 4 /O 5
Length of Drop Pipa 1. capacity G.P.M. '

TYPE: (& submersivle Jot

PRESSURE TANKX: 0
Manufacturer's nama '
UEE A 2ND SHEET 'F NEEDEQ ) Model numbar C.anﬂclw Gallons i
15. Rlemarks, elevation, source of data, alc. 16. WATEA WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this report s wus

[l Guutiig 1417

{ AL

— A REG/STERED RUSINESS NAME AEGISTRATION NC. !
17. Rig Operator’'s Nama: Addrass E 14 i If/t !
r -~ I
- St Srgnad Date - - |
D874 Z/ed ED REPRESENTATIVE i
’ Ayrthority: Act 368 PA 1978 ;

Compistion; Required
Penally: Coaviction of a vigiatlon i
GECLOGICAL SURVEY CORY of sny provision is a !

thigdarsanar.




Artrim oty Lonvnonidy Cenler

Parcel 05-13-013-001-20

Close T Wingdes:

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BIEHML LARRY R

Property Address: 11290 WOODSIDE STREET
ELMIRA, MI 49730

Mailing Address: 1070 SOUTH RIDGE
TRAVERSE CITY, MI 49686

Property Information

Current Taxable Value: 3,354

i@ Current Assessment: $4,200
Current Homestead: (%
Current Property Class: 40 - Residential

Last Year's Assessment: $4,050
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $25
Village Tax: $0
Township Tax: $111

i

Property Sale Infarm ation

Sale Date: 6/19/1995
Sale Amount: $9,500
Liber and Page: 436-398

Legal Description

PARCEL 201-A..COM AT THE E 1/4 COR OF SEC 13; TH S 163.88 FT: TH N 88 DEG W 3539.36 FT TO
POB; TH CONT N 88 DEG W 150.40 FT; TH S 200 FT; TH N 88 DEG E 150.40 FT; TH N 200 FT: TH S
88 DEG E 170 FT TO POB SEC 13 T30N R5W 0.69 A M/L

~

Powerart iy Community Center'™ software from the Land inforniation_Access Association

’E

S

i
i




Antran Courndy Doeninuailv o

Parce!l 05-13-013-001-558
Close Thiz Wingoey
Antrim County Parcei Info

Jurisdiction
Owner Name(s)

Property Information

ey
U
3

Property Tax Information

Township Tax

Legal Description

Property Address:

Mailing Address:

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:;
Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:

f

P

rmation for 2006 Assessment Year
Star Twp
WESTPHAL CHARLES E & AGNES V

11357 WOODSIDE STREET
ELMIRA, MI 49730

11357 WOODSIBE ST
ELMIRA, MI 49730

$36,595

$51,250
100%
40 - Residential

$48,350
100%
40 - Residential

2005
$278
$0

1 $579

PARCEL 121 COM ATE 1/4 COR, TH S 163.88 FT, TH N 88 DEG W 27/55.1 FT FOR POB, TH N 1406 FT,
TH N 83 DEG W 310.22 FT, TH S 1406 FT, TH S 88 DEG E 310.22 FT TO POB SEC 13 T30N R5W 10 A

M/L

4
&
:,%

Powered iy

Commisnity Center™ sofiware frons the Land Infopmation Access Associafion




Anfrio ©

AL

ATV I WS TR R I FE

Parcel 05-13-013-001 -8

Claser This e

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp

Owner Name(s):
Property Address:

Mailing Address:

Property Information

Property Tax Information

Village Tax
Township Tax

Legal Description
PARCEL 122 COM AT E 1/4 COR, TH S 163.88 FT, TH N 88 DEG W 3069.32 FT FOR POB, TH N 1406

Current Taxabte Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead;
Last Year's Property Class:

Taxable Year:
Summer Tax:

WESTPHAL CHARLES E & AGNES V

11345 WOODSIDE STREET
ELMIRA, MI 49730

11357 WOODSIDE ST
ELMIRA, MI 49730

$4,459

$12,500
100%
40 - Residential

$11,500
100%
40 - Residential

2005
£34
50

1 $70

v

FT, TH N 88 DEG W 310.22 FT, TH S 1406 FT, TH S 88 DEG E 310.22 FT TO POB SEC 13 T30N R5W 10
A M/L .

Powered by Canununity Center™ scftware fron the Land Information Access Association

!
E

—




hoayda. . Tl gy T ageay eraTa u Fid ap
Antrer Coinnd e Taoaninund o Loridear

Parcel 05-13-043-001-50

Clone s does

Jurisdiction:

Owner Name(s):
Property Address:

Mailing Address:

Propersty Information

Fra]
i Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:

Last Year's Property Class:

| Property Tax Information

E Taxable Year:
. Summer Tax:

Village Tax:

P Township Tax:

Property Sale Infarmation

Sale Date:
Saie Amount:
Liber and Page:

Legal Description

A M/L

Pawerad by C

i
!

3
:

Antrim County Parcel Information for 2006 Assessment Year

Star Twp
MIDDLETON GREEN B & JACQUELINE

11311 WOODSIDE STREET
ELMIRA, MI 49730

11311 WOODSIDE ST
ELMIRA, MI 49730

$71,174

$72,900
100%
40 - Residential

$69,050
100%
40 - Residential

2005
$540
$0
$1,125

6/27/2000
$18,000
549-1127

8

Community Center™ softward trom the Land Information Access Association

i

PARCEL 123 COM ATE 1/4 COR, TH S 163.88 FT, TH N 88 DEG W 3379.54 FT FOR POB, TH N 1406
S 88

FT, TH N 88 DEG W 310.22 FT, TH S 1406 FT, TH DEG E 310.22 FT TO POB SEC 13 T30N R5W 10



Antean Sy Sasanginly Coalor

Parcetl 05-13-013-001-63

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BARRETT JULIE K & RODNEY A

Property Address: 11352 WOODSIDE STREET
ELMIRA, MI 49730

Mailing Address: 22503 DOWNING
ST CLAIR SHORES, M1 48080

Property Information

Current Taxable Value: $12,500

Current Assessment: $12,500
Current Homestead: 0%
’*’% Current Property Class: 40 - Residential

Last Year's Assessment: $11,500
; Last Year's Homestead: 0%
‘ Last Year's Property Class: 40 - Residential
Property Tax Information

Taxable Year: 2005

Sumimer Tax: 358

Village Tax: $0
- Township Tax: $253

|
i

Property Sale Information
‘ Sale Date: 9/24/2005
‘ Sale Amount: $25,000
B Liber and Page: 741-1156
|
|
|

‘Sale Date: 5/5/2003
Sale Amount: $10,000
Liber and Page: 664-433

Sate Date: 7/19/2000
Sale Amount: $10,000
Liber and Page: 615-374

Legal Description

PARCEL 2(2..COM AT THE E 1/4 COR OF SEC 13; TH 5 0 DEG W 163.88 FT ALG E SEC LINE; TH N 88
DEG W 2996.60 FT TO POB; THS Q DEG W 1169.49 FT; TH N 88 DEG W 372.78 FT; THN O DEG E
1170.51 FT; TH S 88 DEG E 372.80 FT TO POB SEC 13 T30N R5W 10.01 A M/L

Pawered 2y Comununity Center'™ software from the Land Information Access Association




Anprars Ceonde amanuatte Cosho

Parcel 05-13-013-001-65

Closa Ths wi

SR

(0

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): WORKMAN JIM F IR

Property Address: 11450 WOODSIDE STREET
ELMIRA, M1 49730

Mailing Address: 1328 S HOLLY RD
FENTON, MI 48430

Property Information

Current Taxable Value: $9,285

e Current Assessment: $20,000
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $18,600
o Last Year's Homestead: 0%
' Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
Summer Tax: $70
Village Tax: $0
Township Tax: $308

Property Sale Information

Sale Date: 8/18/1998
Sale Amount: $10,100
Liber and Page: 496-395

Legal Description

PARCEL 203 COM AT E 1/4 COR, TH S 163.88 FT, TH N 88 DEG W 2623.6 FT FOR POB, TH CONT N 88
¢ DEGW373FT, THS 116949 FT, THS 88 DEG E 372.98 FT, TH N 1168.47 FT TO POB SEC 13 T30N
R5W 10 A M/L

i Poawsared by Community Center®™ softwars from the Land Information Access Associgtion
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Parcet §5-13-013-001-68&

Close Thee whindow

Antrim County Parcetl Informatian for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): PATTEN DAVID & KIMBERLY A

Property Address: 11560 WOODSIDE STREET
ELMIRA, M1 49730

Mailing Address: 11535 WILLIAM
TAYLOR, MI 48180

Property Information
Current Taxable Yalue: $7,736

;%? Current Assessment: $15,200
Current Homestead: 0%
e Current Property Class: 40 - Residential

Last Year's Assessment: $14,050
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Surmmer Tax: $59
Village Tax: $0
h! Township Tax: $256

| Property Sale Information

i : : Sale Date: 9/30/1995
| Sale Amount: $11,000

| Liber and Page: 434-791

Legal Description

PARCEL 204: COM AT E 1/4 COR, TH S 163.88 FT, TH N 88 DEG W 2250.1 FT FOR POB, TH CONT N 838
= DEG W 393.5 FT, TH S 1168.47 FT, TH S 88 DEG E 373.48 FT, TH N 1167.35 FT TO POB SEC 13 T30N
j R5W 10 A M/L :

g Powered 1y Community Center'™ saftware from the Land Information Access Assgociation
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Antrim County Parcel Informatian for 2005 Assessment Year

Jurisdiction:
Owner Name(s):
Mailing Address:

ﬁ Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information
Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Legal Description

Star Twp
BIEHL LARRY R

1070 SOUTH RIDGE
TRAVERSE CITY, Ml 49686

$4,761

$9,400
0% .
40 - Residential

$8,400
0%
40 - Residential

2005
$36
$0
$158

[

PARCEL 201-B..COM AT THE E 1/4 COR OF SEC 13; THS 163.88 FT; TH N 88 DEG W 3369.4 FT FOR
POB; TH CONT N 88 DEG W 170 FT; TH S 200 FT; TH N 88 DEG W 150.40 FT; TH S 00 DEG W 971.39

FT: TH S 88 DEG E 320.33 FT; TH N 00 DEG E 1170.51 FT TO POB SEC 13 T30N R5W 7.92 A M/L

Bawered by Community Center'® software from the Lang Information Access Asspcialion
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Parcel 05-13-0613-002-00

Close This Window

Jurisdiction:
Owner Name(sj}:
Mailing Address:

Property Information

Current Taxable Value:
Current Assessment:
Current Homestead:

Current Property Class:

Last Year's Assessment:
Last Year's Homestead:

Property Tax Information

Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:

Antrim County Parcel Information for 2006 Assessment Year

Star Twp
GROLEAU LOUIS D

1822 HAMMOND RD EAST
TRAVERSE CITY, MI 49686

$83,600

$83,600
0%
40 - Residential

$83,600
0%
40 - Residential

2005
$655
$0
$2,862

4/17/2004

$1
709-1315

W 1/2 OF NW 1/4 SEC 13 T30N R5W 80 A,

Powered by Cammunity Center'™ software from the Land Infarmation Access Association
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Antrim County Parcel Information for 2006 Assessment Year
Jurisdiction: Star Twp
Owner Name(s): MARTELL KEITH R & CATHERINE L
Mailing Address: 205 ARROWHEAD TRL
GAYLORD, MI 49735
Property Information

Curreni Taxable Value: §17,682

Current Assessment: $83,600
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $83,600
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
Summer Tax: $134
Village Tax: $0
Township Tax: $586

Praperty Sale Information

Sale Date: 4/17/1995
Sale Amount: $65,000
Liber and Page: 426-158

| Legal Description
W 1/2 OF SW 1/4 SEC 13 T30N R5W 80 A

Pawerad by Community Center™ seftware {torm the Lang Information Access Agsadiation
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Parcel 05-13-013-H)5-00

Clgme This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): AVERY JAMES W - WILHELM JOANNE

Mailing Address: P O BOX 1232
GAYLORD, MI 49735

Property Information

Current Taxahle Value: $8,077

Current Assessment: $38,000
Current Homestead: 100%
Current Property Class: 10 - Agricultural

*‘E Last Year's Assessment: $40,000
L3 Last Year's Homestead: 100%
Last Year's Property Class: 10 - Agricultural
Property Tax Information

Taxable Year: 2005

Summer Tax: $61

Village Tax: $0
Township Tax: $128

Legal Pescription :
SE 1/4 OF SW 1/4 SEC 13 T30N RHW 40 A,

Pawsred by Comminity Conter’™ software from the Land Information Access Assogiation
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antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s}:
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:

Current Property Class

Property Tax Information

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Star Twp
HINTZ LOUIS E & SHARLENE ]

11405 ALBA HIGHWAY
ELMIRA, MI 49730

11405 ALBA HWY
ELMIRA, MI 49730

$49,345

$53,800
100%

» 40 - Residential

$49,000
100%
40 - Residential

2005
$374
$0

$780

9/10/2003
$15,000
684-35

8/15/2003
$85,000
680-1389

7/30/2002
$85,000
621-1388

1/23/2002
%0
601-1233

8/21/2001
30
587-261

'[e!i

\




Legal Description

PARCEL A..BEG AT THE S 1/4 COR OF SEC 13; TH N 00 DEG E 420 £T ALG N-5 1/4 LINE; TH 5 88 DEG
E 300 FT; TH S 00 DEG W 420 FT; TH N 88 DEG W 300 FT ALG 5 S5EC LINE & C/L OF ALBA HWY TO
POB; BEING PART OF THE SW 1/4 OF THE SE 1/4 SEC 13 T30N R5W 2.852 A M/L

Povwaies 7, LoavosLmty Cenrert saftwars from tae Laan informiaton Acceas Assogelorn
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Parcel 05-13-013-008-50C
Unme Thes Wintdow
Antrim County Parcel Information for 2006 Assessment Year
Jurisdiction: Star Twp |
Owner Name(s): STAPLETON JOHN C & ELAINE L
Mailing Address: 70827 ROMED PLANK RD
ARMADA, MI 48005
Property Information
Current Taxable Value: $14,513

Current Assessment: $14,750
Current Homestead: 0%
Current Property Class: 40 - Residential

3 Last Year's Assessment: $14 050
= Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
Summer Tax: $110
Village Tax: $0
Township Tax: $481

wsnd

Property Sale Information
Sale Date: 1/12/2004
Sale Amount: $32,500
Liber and Page: 699-972

Legat Description

PARCEL F..COM AT THE $ 1/4 COR OF SEC 13; TH N 00 DEG E 420 FT ALG N-5 1/4 LINE TO THE POB;
TH CONT N 00 DEG E 906.89 FT; TH S 88 DEG E 483.02 FT; THS 00 DEG W 776.30 FT; TH S 88 DEG
E 136.26 FT; TH S 00 DEG W 130 FT; TH N 88 DEG W 685 FT TO THE POB; BEING PART OF THE SW

1/4 OF THE SE 1/4 SEC 13 T30N R5W 11.829 A M/L :

Pawered by Community Canter™ scftware from the Land Information Access Associalios
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Parcel 05-13-014-0G2-00
Clase This
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Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Property Information

Current Homestead:

Property Tax Information

Property Sale Information

Sale Date:
Sale Amount:

ceny

Liber and Page:

Legal Description

Mailing Address:

Current Taxable Value:

Current Assessment:

Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Star Twp
MARSHALL ROBIN & JACALYN J

2342 PATTERSON ROAD
ELMIRA, MI 49730

2342 PATTERSON RD
ELMIRA, MI 49730

$18,694

$43,550
100%
40 - Residential

$40,150
100%
40 - Residential

2005
$142
$0

$296

3/24/2004
$37,500
708-806

10/5/1998
$37,500
500-1378

5/12/1998
$132,000
488-936

COM 330 FT SOUTH OF NE COR OF SE 1/4 OF NE 1/4, THW 330 FT, THS 264 FT, TH E330 FT, THN
TO POB SEC 14 T30N R5W 2 A M/L

Foweres by Community Center'™ software frons the Landg Information Access Associatien
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Farcei 05-13-014-002-140
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Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): ACEFR PARADISE INC

Mailing Address: P O BOX 758
MANCELONA, MI 49659

Praperty Information
Current Taxable Value: $15,477

Current Assessment! $40,000
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $40,000
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

: Property Tax Information
Taxable Year: 2005
Summmer Tax: $117
Village Tax: $0
Township Tax: $§513 _

Property Sale Information
Sale Date: 5/12/1998
Sale Amount: $132,000
Liber and Page: 488-936

Legal Description
SE 1/4 OF NE 1/4 EXC COM 330 FT S OF NE COR FOR POB, TH W 330 FT, TH S 264 FT, TH E 330 FT,
TH N TO POB SEC 14 T30MN R5W 38 A M/L

Poweared Ly Comimunity Canter'™ softwars from the Lang Information Access Association
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Parcel 05-13-014-0(33-00 =

Closa Ths Wino
Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): CHIPPA MICHAEL A & JANICE K

Mailing Address: 10303 ALBA HWY
ELMIRA, MI 49730

o

Property Informatian

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:

Last Year's Homestead:

Last Year's Property Class:
Property Tax Information

Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Legal Description

$8,530

$38,000
100%
10 - Agricultural

$40,000
100%
10 - Agricultural

2005
$65
$0
$135

SW 1/4 OF NE 1/4 SEC 14 T30N R5W 40 A,

Powsred oy Community Cenler'™

suftware from the Land Information Access Association
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. %@@ Antrim County Parcel Information for 2006 Assessment Year

‘ g Jurisdiction: Star Twp
Owner Name(s): CROFT LLC
Mailing Address: 121 E FRONT ST 5Tk 200
TRAVERSE CITY, MI 496834
Property Information

Current Taxable Value: $17,508

Current Assessment: $76,000
Current Homestead: 0%
Current Property Class: 40 - Residential

o

Last Year's Assessment: $76,000

|
Last Year's Homestead: 0%
L.ast Year's Property Class: 40 - Residential
k Property Tax Information
Taxable Year: 2005
Summer Tax: $133
Village Tax: $0
Township Tax: $580

Property Sale Information

Sale Date: 12/31/2004
Sale Amount: £0
Liber and Page: 728-2462

Legal Description
S 1/2 OF NW 1/4 SEC 14 T30N R5W 80 A M/L

Powered by Community Center™ software from the L_and Information Access Association
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Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name|(s):
Property Address:

Mailing Address:

Praperty Information

Current Taxable Vaiue:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxabile Year:
Summer Tax:
Village Tax:
Township Tax:

Legal Description

Star Twp
CHIPPA MICHAEL A & JANICE K

10303 ALBA HIGHWAY
ELMIRA, MI 49730

10303 ALBA HWY
ELMIRA, MI 49730

$47,064

$115,300
100%
10 - Agricultural

$113,350
100%
10 - Agricultural

2005
$357
$0

$744

E 1/2 OF SW 1/4 SEC 14 T30N R5W 80 A.

Pawered by Community Canter'™ soitware from thie Land informanon Access Association
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Parcel 05-13-014-008-08
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Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): POMERQY PENNY

Property Address: 10085 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: 10085 ALBA HWY
ELMIRA, MI 49730

Property Information
Current Taxable Value: 36,646

i Current Assessment: $39,600
Current Homestead: 100%
”’; Current Property Class: 40 - Residential

Last Year's Assessment: $36,300
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
Summer Tax: $278
. Village Tax: 30
! Township Tax: $579

Property Sale Information
Sale Date: 5/16/2003
Sale Amount: $0
Libar and Page: 669-320

Sale Date: 1/29/2002
Sale Amount: $67,900
Liber and Page: 603-905

ek

Legal Description

COM AT THE SW COR OF THE W 1/2 OF THE SW 1/4 OF SEC 14; TH E 355 FT ALG S SEC LINE TO
POB: TH N 350 FT; THE E 270 FT; TH S 350 FT; TH W 270 FT TO THE POB; BEING PART OF THE SW
i1/4 OF THE SW 1/4 SEC 14 T30N R5W

Powered by Community Center'™ scflwars from the Lgnc Inlormation ACCess Association

|
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Close Thun sy

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): SLOAN DONNA J
Property Address: 2977 PRIMROSE ROAD
ELMIRA, MI 49730
iMailing Address: 2977 PRIMRQOSE RD
ELMIRA, M1 49730

Ll

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxahble Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

$36,614

$41,650
100%
40 - Residentiat

$37,100
100%
40 - Residential

2005
$278
$0

$579

8/28/2002
$11,000
625-645

BEG AT THE SW COR OF THE W 1/2 OF THE SW 1/4 OF SEC 14; TH N 350 FT; TH E 355 FT, TH 5 350
FT; TH W 355 FT TO POB; BEING PART OF THE SW 1/4 OF THE SW 1/4 SEC 14 T30N R5W 2.8 A M/L

%ﬁgﬁ Powered by Community Center'™ software [roms the Land Information Agcess Agsociation
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Parcel 05-12-014-088-182

Close Tis wWindow

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): CROFT LLC

Mailing Address: 121 £ FRONT ST STE 200
TRAVERSE CITY, Ml 49684

Property Information
Current Taxable Value: $13,331

Current Assessment: $60,800
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $60,800
Last Year's Homestead: Q0%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $101
Village Tax: $0
Township Tax: $442

Property Sale Information
Sale Date: 12/31/2004
Sale Amount: $0
Liber and Page: 728-2462

Legal Description

THE W 1/2 OF THE 5W 1/4 OF SEC 14, EXC COM AT THE SW COR OF W 1/2 OF SW 1/4 DESC AS COM
AT THE SW COR OF SEC, TH N 350 FT, TH E 625 FT, TH 5 350 FT, TH W 625 FT TO POB, ALSO EXC
COM AT THE NW COR OF THE W 1/2 OF SW 1/4 SEC 14, TH E 860 FT, TH 5 PARA TO THE W LINE 540
FT, TH W 860 FT TO W SEC LINE, TH N TO POB, BEING PART OF THE W 1/2 OF THE SW 1/4 SEC 14,

T30M, RSW 64,32 A M/L

Powered by Community Cenler™ softwars from the Land Informaiion Access Associatiorn
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Parcel 05-13-014-008-20
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Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): GATES DALE E

Property Address: 2525 PRIMROSE ROAD
ELMIRA, MI 49730

Mailing Address: 2525 PRIMROSE RD
ELMIRA, MI 49730

Property Information

Current Taxable Value: $44,530

Current Assessment: $65,600
Current Homestead: 100%
Current Property Class: 40 - Residential

Last Year's Assessment: $62,050
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential

~~~~~~

Property Tax Information
Taxabie Year: 2005
Summer Tax: $338
Village Tax: $0
Township Tax: $704

o

Legal Description

COM AT THE NW COR OF THE W 1/2 OF THE SW 1/4 OF SEC 14 TH E 860 FT, TH 5 540 FT, TH W 860
FT TO W LINE OF SEC, TH N 540 FT TO POB, BEING PART OF THE W 1/2 OF THE 5W 1/4 SEC 14 T30N
R5W 10.68 A M/L

Pawered by Community Center'™ software front the Land Information Access Associstion
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Parce! 15-13-014-009-00

Closas T windtow

Jurisdiction:

Owner Naine{s):
Property Address:

Mailing Address:

Property Information

Antrim County Parcel Information for 2006 Assessment Year

Star Twp

O'CONNELL RHONDA L DARRAH CHERYL - MASSEY ROBERT

10577 ALBA HIGHWAY
ELMIRA, MI 49730
POBOX 1

ALBA, MI 49611

Current Taxable Value: $165,800
% Current Assessment: $165,800
Current Homestead: 100%

Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information
Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information
Sale Date:

Sale Amount:

Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

b l.egal Description

40 - Residential

$170,550
100%
40 - Residential

2005
$1,272
30
$2,650

77126/2006

$0
755-2327

2/4/2002
$0
603-535

e

SE 1/4 SEC 14 T30N R5W 160 A M/L

i
G
[}
0,
ai
g
i
]

Powersd oy Community Ceater'™ soitware from the Land Information Access A
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Antrion County Commonity Conlor

Parcel 05-13-023-00%-G0

Close This vimdos:

Antrim County Parcel Information for 2006 Assessment Year |

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information

Current Taxable Vaiue:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Legal Description

Star Twp
VOELKER OREITHA M LIVING TRUST

10814 ALBA HIGHWAY
ELMIRA, MI 49730

105 BOUGHEY ST
TRAVERSE CITY, MI 49684

$18,688

$81,650
0%
40 - Residential

$84,400
0%
40 - Residential

2005
$142
$0

$619

N 1/2 OF NE 1/4 SEC 23 T30N R5W 80 A

Pawered by Community Center™ software from the Land Information Access Association
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Parcel 05-13-023-002-00
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Antrim County Parcel Informatiaon for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Information

Current Taxahle Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:

Last Year's Property Class

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

* Leqgal Description

Star Twp
MARTIN TIMOTHY G

3384 PATTERSON ROAD
ELMIRA, MI 49730

3384 PATTERSON RD
ELMIRA, MI 49730

$41,650

$41,650
100%9%
40 - Residential

$39,000
100%

: 40 - Residential

2005
$211
$0

$439

9/7/2005
$90,000
740-56

@

PARCEL 9, COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG THE EW 1/4 LINE 1226 FT, THN D

DEG E 310.80 FT, TH N 88 DEG E 1225.86 FT TO THE E LINE OF SEC 23, THS 0 DEG W ALG SDE

LINE 310.80 FT TO THE POB SEC 23 T30N R5W 8.75 A M/L

Powered by Comenunity Center™ software f

roms lie Land Informatipn Access Association




Farcei 95-12.823-002-10

Class M1 Jandaa.

Antrim County Parcel Informaticn far 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Star Twp

HOSTMAN DAVITY J & ELIZABETH A
3298 PATTERSON ROAD

ELMIRA, MI 49730

P O BOX 158
ELMIRA, MI 49730

Mailing Address:

Properfy Infarmation

Current Taxable Value:

Current Assessmeni:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Infaormation

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Praperty Sale Information

Sale Date:

Sale Amount:
Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

$7,736

$15,000
100%
40 - Residential

$12,100
100%
40 - Residential

2005
$59
$0
£122

12/5/1997
$21,000
476-784

5/6/1996
$0
459-1222

PARCEL 7..COM AT THE E 1/4 COR OF SEC 23, TH N 0 DEG E ALG THE E LINE OF SEC 23 1000.8 FT
TO THE POB, TH S 88 DEG W 569.85 FT, TH N 1 DEG E 333.3 FT, TH N88 DEG E 569.6 FT TO THE E
LINE OF SEC, TH S 0 DEG W ALG THE SD E LINE 333.6 FT TO THE POB SEC 23 T30N R5W 4.36 A M/L

Powered by Comnmunity Center™ software from the Land Information Access Assogistion
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Parcel 05-13-023-002-20 =
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Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): HOSTMAN DAVID ] & ELIZABETH A

Property Address: 3352 PATTERSON ROAD
ELMIRA, MI 49730

Mailing Address: P O BOX 158
ELMIRA, MI 49730

Property Information
Current Taxable Value: $15,001

& Current Assessment: $22 900
Current Homestead: 100%

;ﬁ Current Property Class: 40 - Residential

Last Year's Assessment: $19,550
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Resideniial
Property Tax Information
Taxable Year: 2005
Summer Tax: $114
Village Tax: $0
Township Tax: $237

Property Sale Information
Sale Date: 12/5/1997
Sale Amount: $21,000
Liber and Page: 476-784

Legal Description

PARCEL 6 COM AT E 1/4 CORNER, TH N 0 DEG E ALG EAST SEC LINE 667.2 FT TO POB, TH 5 88 DEG

W 570.63 FT, TH N 1 DEG E 333.3 T, TH N 88 DEG £ 569.85 FT TO E LINE OF SEC, TH S ALG E SEC
. LINE 333.6 FT TO POB SEC 23 T30OM R5W 4.37 A M/L

Powerad oy Community Contert™ software from the Land Information Access Association
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Parcef 05-13-023-002-25

GGRD TR e

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Property Address:

Mailing Address:

Property Informaticn

Current Taxable Value:

Current Assessment
Current Homestead:
Current Property Class

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class;

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
annship Tax:

Property Sale Information

Sale Date;
Sale Amount:
Liber and Page:

Legal Description

Star Twp

WARREN MICHAEL 1 & ROBIN R

3376 PATTERSON ROAD
ELMIRA, MI 49730

3376 PATTERSON RD
ELMIRA, MI 49730

$9,875

1$18,050

100%

: 40 - Residential

$35,900
100%
40 - Residential

2005
$186
$0

$387

2/28/1995
$0
424-665

£

1

i

i
ash

PARCEL 5-1..COM AT THE E 1/4 COR OF SEC 23; TH N 00 DEG E 310.80 FT ALG E S5EC LINE TC POE;
TH S 88 DEG W 1225.88 FT; TH N 01 DEG E 355.21 FT; TH N 88 DEG E 1025.03 FT; TH 5 00 DEG W
150 FT; TH N 88 DEG E 200 FT TO E SEC LINE; TH S 00 DEG W 206.40 FT TO POB,; BEING PART OF

;ﬁg

gt

THE NE 1/4 SEC 23 T30N R5W 9.31 A M/L

Pawered by Commuiinity Center™ software fron: the Land infarmation Access Associatior:




g

Anirin. ooty Jnnpnunite Conies

Parcel 05-13-023-002-38

iClose g Wonddow

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp

Owner Name(s):
Property Address:

Mailing Address:

Property Information

BRADLEY ANTHONY W

3322 PATTERSON ROAD
ELMIRA, MI 49730

3322 PATTERSON RD
ELMIRA, MI 49730

Current Taxable Value: $24,159
e | Current Assessment: $33,400
Current Homestead: 0%
ng Current Property Class: 40 - Residential
i

sy,

Last Year's Assessment:
| ast Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

$31,850
0%
40 - Residential

2005
$183
S0

$801

Legal Description

PARCEL 11 COM AT THE E 1/4 COR OF SEC, TH S 88 DEG W ALG E-W 1/4 LINE 1226.6 FT, THN 01
DEG E 666.01 FT TO POB, TH S 88 DEG W 655 FT, TH N 01 DEG E 665,42 FT, TH N 88 DEG E 655 FT,
TH S 01 DEG W 666.01 FT TO THE POB SEC 23 T30N R5W 10.01 A M/L

Powered v Community Ceater'™ sofiwars from the Lang Information Access Asgsaciation

i




sorel ittty Ceniferr

FParcel 65-13-023-002-40

Clepnas i

[

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): HOSTMAN DAVID ] & ELIZABETH A

Mailing Address: P O BOX 158
ELMIRA, MI 49730

Property Information
Current Taxable Value: $5,057

Current Assessment: $11,000
Current Homestead: 0%
Current Property Class: 40 - Residential

Last Year's Assessment: $10,500
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

(s
b
£

o

P Property Tax Information :
Taxable Year: 2005
Summer Tax: $38
Village Tax: $0
Township Tax: $168

Property Sale Information
Sale Date: 10/27/2004
Sale Amount: $8,500
Liber and Page: 725-1971

Sale Date:
Sale Amount:
Liber and Page:

9/24/1998
$8,500
499-860

tegal Description

PARCEL 8 COM AT THE E 1/4 COR OF SEC 23, TH N 0 DEG E ALG E SEC LINE 667.2 FT, TH S 88 DEG
W 570.63 FT TO THE POB, TH CONT S 88 DEG W 654.4 FT, TH N 01 DEG E 666.01 FT, THN 88 DEG E
654.4 FT, TH S 01 DEG W 666.6 FT TO THE POB SEC 23 T30N R5W 10.01 A M/L

Powered by Community Center'™ seftware from the Land Infarmation Access Assqciation
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Farcel 05-13-023-002-50

Tlose Ths windae
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Antrim County Parcei Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): KASSUBA EVELYN M
Mailing Address: 520 N TOWNLINE RD
GAYLORD, MI 49735
Property Information

Current Taxable Value: $2,489

Current Assessment: $11,000
§ Current Homestead: 0%
£
: Current Property Class: 40 - Residential
é?*‘i Last Year's Assessment: $10,500
- Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential
. Property Tax Information

Taxable Year: 2005
Summer Tax: $19
Village Tax: $0
Township Tax: £82

Legal Description

PARCEL 10 COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG EW 1/4 LINE 1226.6 FT TG THE
POB, TH CONT S 88 DEG W ALG EW 1/4 LINE 655 FT, TH N 01 DEG E 665.4 FT, TH N 88 DEG E 655
FT, THS 01 DEG W 666.01 FT TO THE EW 1/4 LINE AND POB SEC 23 T30N R5W 10.01 A M/L

Paweres by Community Center'™ software from the Land Ipformation Access Association
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Parcel 05-13-023-002-60
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Antrim County Parcet Info

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

L ast Year's Assessment;
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sate Information

Sale Date:
Sale Amount:
Liber and Page:

Sale Date:

Sale Amount
Liber and Page

Sale Date
Sale Amount
Liber and Page

Legal Description

rmation for 2006 Assessment Year

Star Twp
LAMOREAUX DAWN

1906 SPRUCE 5T
WEST POINT, GA 31833

$5,057

$11,000
0%
40 - Residential

$10,500
0%
40 - Residential

2005
$38
$0
$168

5/15/2002
$7,500
618-476

9/4/1998
: $7,500
: 502-563

19/16/1998
1 %0
1 502-562

i

PARCEL 13 COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG EW 1/4 LINE 1881.6 FT TO THE
POB, TH CONT S 88 DEG W ALG SD EW 1/4 LINE 655.6 FT TO THE CENTER 1/4 COR OF SD SEC, TH N
01 DEG E ALG THE NS 1/4 LINE 664.83 FT, TH M 88 DEG E 655.6 FT, TH 5 01 DEG W 665.42 FT TO
THE EW 1/4 LINE AND THE POB, BEING PART OF THE SW 1/4 OF THE NE 1/4 SEC 23 T30N R5W 10.01
A M/L

Powered oy Community Center'™ softwars from the Land Information Acgess Association

|
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Parcet 05-13-0G23-002-70
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Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): KASSUBA EVELYN M

Maziling Address: 520 N TOWNLINE RD
GAYLORD, M] 49735

Property Information
Current Taxable Value: $2,489
Current Assessment: $11,000
%ﬁ% Current Homestead: 0%
L Current Property Class: 40 - Residential
1 Last Year's Assessment: $10,500
e Last Year's Homestead: (0%
) Last Year's Property Class: 40 - Residential
. Property Tax Information
Taxable Year: 2005
Summer Tax: £19
Village Tax: $0
Township Tax: $82
Legal Description
PARCEL 12 COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG THE E-W 1/4 LINE OF SD SEC
655.6 FT TO THE N-S 1/4 LINE OF SEC, TH N 01 DEG E ALG N-S 1/4 LINE 664.83 FT, TH N 88 DEG E
655.6 FT, TH S 01 DEG W 665.23 FT TO THE POB SEC 23 T30N R5W 10.01 A M/L
Pavsred v Community Cenler™ seftwace From the Land information Access Association




FParcel 05.13.023-003.00

(

Close Tivs Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): CROFT LLC

Property Address: 10426 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: 121 E FRONT ST STE 200
TRAVERSE CITY, MI 49684

Propefty Information

Current Taxable Vaiue: $22,244

Current Assessment: $118,100
Current Homestead: 0%
Current Property Class: 30 - Industrial

Last Year's Assessment: $124,300
Last Year's Homestead: 0%
Last Year's Property Class: 30 - Industrial

- Property Tax Information
( Taxable Year: 2005
Summer Tax: $169
Village Tax: $0
Township Tax: $737

Property Sale Information
~ Sale Date: 12/31/2004

Sale Amount: $0
Liber and Page: (-0

5y Legal Description

THE N 3/4 OF E 1/2 OF W 1/2 EXC COM AT THE N 1/4 POST OF SEC 23, TH S 87 DEG W 828.6 FT FOR
POB, TH S 87 DEG W 436,28 FT, TH S 1 DEG W ON THE W 1/8 LINE OF SD SEC 500 FT, TH N 87 DEG
E 436.28 FT, TH N 1 DEG E 500 FT TO THE POB, BEING PART OF THE NE 1/4 OF THE NW 1/4 EXC
COM AT N 1/4 COR OF SEC 23, TH S 87 DEG W ALG N LINE 50.05 FT TO NE COR FOR POB, TH S 0
DEG W 295.17 FT, TH S 87 DEG W 295.17 FT, TH N 0 DEG E 295.17 FT TO A PT ON N LINE OF SD
SEC 23, TH N 87 DEG E ALG N SEC LINE 295.17 FT TO POB......... SEC 23 T30N R5W.....113 A M/L

Powered by Community Center'™ software from the Land information Access Associztion

.\
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Parcei 05-13-023-005-10 S
Cloze This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp .
Owner Name(s): CHIPPA MICHAEL A & REBECCA M

Praperty Address: 10266 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: 10266 ALBA HWY
ELMIRA, MI 49730

Property Information

Current Taxable Value: $30,835

Current Assessment: $34,300
Current Homestead: 100%
Current Property Class: 10 - Agricultural

Last Year's Assessment: $29,850
Last Year's Homestead: 100%
Last Year's Property Class: 10 - Agricultural
Property Tax Information
Taxable Year: 2005
Summer Tax: $234
Village Tax: $0
Township Tax: $487

Property Sale Information
Sale Date: 7/18/1997
Sale Amount: $7,000
Liber and Page: 466-1402

Sale Date: 2/23/1996
Sale Amount: $21,000
Liber and Page: 441-1164

Legal Description

COM AT THE N 1/4 POST OF SEC 23, TH S 87 DEG W ON SEC LINE 828.6 FT FOR POB, TH S 87 DEG
W 436.28 FT, TH S 1 DEG W ON THE W 1/8TH LINE OF SD SEC 500 FT, TH N 87 DEG E 436.28 FT, TH
N 1 DEG E 500 FT TO POB, BEING PART OF THE NE 1/4 OF THE NW 1/4 SEC 23 T30N SEC 23 T30N
R5W 5 A M/L

o
e

Powered iy Coriraunity Ceaber™ saftware from the tand Information ACcess Associstion
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Parcel 05-13-023-003-20 i
feraes Thes Wil
Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): THURSTON TODD M & DEANNA L
Property Address: 10464 ALBA HIGHWAY )
ELMIRA, MI 49730
Mailing Address: 615 W SHELDON 5T
GAYLORD, MI 49735

Property Information
Current Taxable Value: $16,400

e

Current Assessment: $16,400
Current Homestead: 100%
Current Property Class: 40 - Residential

ey
A

Last Year's Assessment: $13,600
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $70
Village Tax: $0
Township Tax: $146

Property Sale Information
Sale Date: 12/27/2005

Sale Amount: $35,450
Liber and Page: 745-313

Sale Date: 12/17/2001
Sale Amount: $0
Liber and_Page: 597-835

Sale Date: 3/16/2000
Sale Amount: $15,000
Liber and Page: 543-85

Legal Description

COM AT N 1/4 COR OF SEC 23, TH S 87 DEG W ALG N LINE OF SD SEC 50.05 FT FOR POB, THS 0
DEG W 295.17 FT, TH S 87 DEG W 295.17 FT TH N 0 DEG E 295.17 FT TO A PT ON N SEC LINE, TH N
87 DEG E ALG N SEC LINE 295.17 FT TO POB, BEING PART OF NE 1/4 OF NW 1/4...... SEC 23 T30N
R5W.....2 A M/L -

Powsreg v Comununity Cente ' seitware fron: the Lang nformatipn Access Assodiation




Antrim County Parcef Information for 2006 Assessment Year

Jurisdiction:
Owner Name{s):
Mailing Address:

Property Information

Current Taxable Value:,

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
L.ast Year's Homestead:
Last Year's Properiy Class:

Property Tax Info rmatioh

Taxable Year:
Summer Tax:
Vitlage Tax:
Township Tax:

Property Sale Information

Sale Date:
Saie Amount:
Liber and Page:

Sate Date:
Sale Amount;
Liber and Page:

Legal Description

SW 1/4 OF THE NW 1/4; EXC THE N 1/2 OF THE N 1/2 OF THE SW 1/4 OF THE NW 1/4 SEC 23 T30N
RSW 30 A M/L

Powered by Cammunity Center™ scftware frem the Land Information Access Association

Star Twp
CROFT LLC

121 E FRONT 5T STE 200
TRAVERSE CITY, M1 49684

$1,592

$31,350
0%
40 - Residential

$41,250
0%
40 - Residential

2005
$12
$0
$53

12/31/2004

%0
728-2464

12/20/1996

$0
457-1386

1




Parcel 05-13-023-504-10
Ciase This Windoams
Antrim County Parcel Info

Jurisdiction

Property Information

Current Taxable Value:

%ﬁg Current Assessment:
Current Homestead:

=t Current Property Class:

Property Tax Information

Property Sale Information

Sale Dafe:

Sale Amount
Liber and Page

Sate Date

Sale Amount
Liber and Page

Legal Description

R5W 17 A M/L

&
|
3

Owner Name(s):
Property Address:

Mailing Address:

| ast Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Sale Date:
Sale Amount:
Liber and Page:

Antriat Counby Cainminidy Leidel

rmation for 2006 Assessment Year

D Star Twp
RAY JAMES L

9972 ALBA HIGHWAY
ELMIRA, MI 49730

9972 ALBA HWY
ELMIRA, MI 49730

$59,061

$71,700
7464
40 - Residential

$69,100
74%
40 - Residentia

2005
$448
40
$1,200

8/17/2000
$54,293
553-16

6/18/1599
: $47,000
:553-15

$1/14/1997
1 ($100)
:460-1328

Powerad By Community Center™ software from the Land Informanen Access Association

i

COM AT THE NW COR OF SEC 23; TH S 200 FT ALG W SEC LINE TO THE POB; TH S 1120 FT; TH E 660
FT; TH N 1120 FT; TH W 660 FT TO THE POB; BEING PT OF THE NW 1/4 OF THE NW 1/4 SEC 23 T30N
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FParcel D5-153-023-304-15

1

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s):
Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sate Infarmation

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

Star Twp
CROFT LLC

121 E FRONT ST STE 200
TRAVERSE CITY, MI 49684

$5,653

$24,050
0%
40 - Residential

$24,050
0%
40 - Residential

2005
$43
$0
$187

12/31/2004
$0
728-2464

BEG AT THE NW COR OF THE NW 1/4 OF THE NW 1/4; TH E 1320 FT; TH S 1320 FT; TH W 660 FT; TH
N 1120 FT; TH W 660 FT TO W SEC LINE; TH N 200 FT ALG SD LINE TO THE POB; BEING PT OF THE
NW 1/4 OF THE NW 1/4 SEC 23 T30N R5W 23 A M/L

Powared by Community Center'™ software from the Lang Information Access Association
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Parcel 05-13-023-004-20

Ctose This whndowsy

3

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): CROFT LLC

Mailing Address: 121 E FRONT 5T STE 200
TRAVERSE CITY, MI 49684

Property Information

Current Taxable Value: $7,417 -

Current Assessment: $13,750
Current Homestead: 0%
Current Property Class: 40 - Residential

@D

Last Year's Assessment: $12,650
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

onendid

P

v Property Tax Infarmation
o Taxable Year: 2005
Summer Tax: $56
Village Tax: $0
Township Tax: $246

eeeee
oty

Property Sale Information
Sale Date: 12/31/2004
Sale Amount: $0
Liber and Page: 0-0

Sale Date: 12/9/1999
Sale Amount: $15,000
oy Liber and Page: 535-714
Sale Date: 12/9/1997
e Sale Amount: ($100)
% Liber and Page: 460-1327

Legal Description
THE N 1/2 OF THE N 1/2 OF THE SW 1/4 OF THE NW 1/4 SEC 23 T30N R5W 10 A M/L

Pawarad by Community Canter™ sofbware from the Land Information Access Associatinn
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Farcel 05-13-024-002Z-00

Close This Window

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction:
Owner Name(s}:
Mailing Address:

Property Information

Property Tax Information

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

Legal Description

W 1/2 OF NE 1/4; ALSO NE 1/4 OF NE 1/4; EXCE iO ACRES SEC 24 T30N R5W 110 A_M/L

Powerec by Community Center™ seftware firom the Land Information Access Association

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Star Twp
TAYLOR ROBERT W FAMILY TRUST

P O BOX 120401
ARLINGTON, TX 76012

$30,749

$114,950
0%
40 - Residential

$114,950
0%
40 - Residential

2005
$233
$0
$1,019

2/3/2003
$0
651-931
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Parcel 05-13-024-006-00

Clases T whindow

Jurisdiction:
Owner Name(s):
Mailing Address:

i Property Infarmation

Current Taxable Value:
Current Assessment:
Current Homestead:

Current Property Class:

Last Year's Assessment:

Last Year's Homestead:
Last Year's Property Class:
i Property Tax Information
' Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Legal Description

NW 1/4 OF NW 1/4 EXC THE W 1/2 OF NW 1/4 OF NW 1/4 OF NW 1/4 SEC 24 T30N RSW 35 A M/L

Powarer by C

e

Antrim County Parcel Information for 2006 Assessment Year

Star Twp
VOELKER OREITHA M LIVING TRUST

105 BOUGHEY ST
TRAVERSE CITY, MI 49684

$10.631

$£37,700
0%
40 - Residential

$42,650
0%
40 - Residential

2005
$81
$0
$352

ammunity Canter™ softwara from the Land Informai:on Access Association
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Parcel 05-13-024-006-18

Cloge Thas Wieanow

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): HUNLEY ROBERT & ANNETTE
Property Address: 3121 PATTERSON ROAD
ELMIRA, MI 49730
Mailing Address: 3121 PATTERSON RD
ELMIRA, MI 49730

Property Information
Current Taxable Value: $34,344

Current Assessment: $47,600

et

¥

e
el

s

e

Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information

Sale Date:
" Sale Amount:

Sale Date
Sale Amount
Liber and Page

Sale Date

Sale Amount:

Liber and Page

Saie Date

Sale Amount:

Liber and Page

100%
40 - Residential

$42,400
100%
40 - Residential

2005
$261
$0
$543

9/24/2003
$85,000

Liber and Page:

Sale Date:
Sale Amount:
Liber and Page:

686-686

9/24/2003
$87,500
686-687

:9/19/2001
: $85,000
: 679-1303

1 9/5/2001
$0
: 591-445

1 9/5/2001
$0
:591-446




Sale Date: 6/9/2000
Sale Amount: $10,900
Liber and Page: 548-156

Sale Date: 7/1/1999
Sale Amount: $0
Liber and Page: 521-392

Sale Date: 6/23/1998
Sale Amount: $5,700 7
Liber and Page: 438-1355

Legal Description

THE W 1/2 OF THE NW 1/4 OF THE NW 1/4 OF..THE NW 1/4; EXC THE N 250 FT OF THE W 174.24 FT
OF THE W 1/2 OF NW 1/4 OF NW 1/4 OF THE NW 1/4 SEC 24 T30N R5W 4 A M/L

‘s i g Tam ariar Arcecs Ao lEbionn
Powierad oy Cosvmunily Deater™ software frons the Land Information_Access Associstior
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Parcel 05-13-024-008.15

Cloze This wWindow

Antrim County Parce! Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): MILBOCKER TERRANCE AA MATHEY CARRIE A
Property Address: 11030 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: 11030 ALBA HWY
ELMIRA, MI 49730

Property Information

Current Taxable Value: $25,297

%@é Current Assessment: $53,050
Current Homestead: 100%
75 Current Property Class: 40 - Residential

Last Year's Assessment: $50,650
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
Summer Tax: $192
Village Tax: $0
Township Tax: $400

Legal Description

THE N 250 FT OF THE W 174.24 FT OF THE W 1/2 OF THE NW 1/4 OF NW 1/4 OF NW 1/4 SEC 24
T30N R5W

Powered oy Community Center'™ softwara frons the Land Information Access Associatioh
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Parcei 05-13-024-047-00
Ciese This Window
Antrim County Parcel Info

Jurisdiction

Owner Name(s):
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:

Village Tax:

Township Tax

Legal Description

Antrar: County Loty Conter

rmation for 2006 Assessment Year

> Star Twp

11378 ALBA HIGHWAY
ELMIRA, MI 49730

P O BOX 1232
GAYLORD, MI 49735

$55,402

$117,500
100%
10 - Agricultural

$114,900
100%
10 - Agricuttural

2005
$420
$0

14876

E 1/2 OF NW 1/4 SEC 24 T30N R5W,

Powered oy Community Center™ software from the Land information Access Association
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AVERY JAMES W - WILHELM JOANNE WILD WINGS GAME_FARM




Parcel 05-13.024-008-00

@

Cloge This o
Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BRITTON HARVEY & KIMBERLY

Mailing Address: 3455 PATTERSON RD
ELMIRA, M1 49730

Property Information

Current Taxable Valuve: $7,187

i Current Assessment: $8,600
Current Homestead: 0%
L Current Property Class: 40 - Residentiat

Last Year's Assessment: $7,600
Last Year's Homestead: 0%
Last Year's Property Class: 40 - Residential

Property Tax Information
Taxable Year: 2005
Summer Tax: $55
Village Tax: $0
Township Tax: $238

Property Sale Information
Sale Date: 10/31/2002
Sale Amount: $22,000
Liber and Page: 634-77

Legal Description

COM AT THE W 1/4 COR OF SEC 24, TH N 0 DEG E ALG THE W LINE OF SD SEC 106S.8 FT TO THE
POB, TH CONT N ALG W LINE OF SD SEC 264.5 FF, TH S 88 DEG E 1225.46 FT, TH S 262.6 FT, TH N
88 DEG W 1224.92 FT TO THE W LINE AND THE POB, BEING PART OF THE SW 1/4 OF NW 1/4 PARCEL
1. SEC 24 T30N R5W.....7.4 A M/L

Powered by Community Center'™ software from the Lang intormation Access Association

gl




Parcel 05-13-024-068-05

Cloza iz wWindow

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Tw.p
Owner Name(s): BRITTON HARVEY & KIMBERLY

Property Address: 3351 PATTERSON RQAD
ELMIRA, MI 45730

Mailing Address: 3455 PATTERSON RD
ELMIRA, MI 49730

Property Information

Current Taxable Value: $25,562

Current Assessment: $28,750
Current Homestead: 0%
m Current Property Class: 40 - Residential

Last Year's Assessment: $22,450
. Last Year's Homestead: 0%
- Last Year's Properity Class: 40 - Residential

Property Tax Information

Taxable Year: 2005

Summer Tax: $160
Village Tax: $0

Township Tax: $700

Property Sale Information

Sale Date:
Sale Amount:
Liber and Page:

10/31/2002
$30,000
634-767

iLegal Description ' : :
= COM AT THE W 1/4 COR QF SEC 24, TH N 0 DEG E ALG THE W LINE OF SD SEC 713.2 FT TO THE POB,
; TH CONT N 0 DEG E ALG THE W LINE OF SD SEC 356.6 FT, THS BB DEG E 1224.92 FT, THS 0 DEG W
356.6 FT, TH N 88 DEG W 1224.2 FT TO THE W LINE AND POB, BEING PART OF THE SW 1/4 OF NW
- 1/4 PARCEL 2..... SEC 24 T30N R5W 10.01 A M/L

e Poweres by Community Ceater'™ software from the Land Information Access Associatinn




3 el s agge ey msaamar g N LR
Aarrins County Convmunity Conles

Parcel 05-13-D24-008-10

Clase This wandiow

Jurisdiction:
Owner Name{s):
Property Address:

Mailing Address:

Property Information

Current Taxable Value:

Current Assessment:
Current Homestead:
Current Property Class:

Last Year's Assessment:
Last Year's Homestead:
Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:
Village Tax:
Township Tax:

Property Sale Information
Sale Date:

Sale Amount:

Liber and Page:

) Sale Date:
: ?f Sale Amount:
: Liber and Page:

Legal Description

_Antrim County Parcel Information for 2006 Assessment Year

Star Twp
HUFFMAN TERRY L - WOOLLEY LISA

3393 PATTERSON ROAD
ELMIRA, MI 49730

4001 W SILVERSPRING BLVD
OCALA, FL 34482

$10,776

$19,100
100%
40 - Residential

$17,900
100%
40 - Residential

2005
$82
$0
$170

2/23/2001
$174
568-803

1/29/2001
$0
564-733

PARCEL 3 COM AT THE W 1/4 COR OF SEC 24, TH N 0 DEG E ALG W LINE OF SEC 356.6 FT TO THE
POB, TH CONT N 0 DEG E 356.6 FT, TH S 88 DEG E 1224.2 FT, TH S 0 DEG W 356.6 FT, TH N 88 DEG
W 1223.5 FT TO THE W LINE OF SEC AND THE POB, SEC 24 T30N R5W 10.01 A M/L

Powaerad py Community Center™ scftware froin the Land Irnformation Access Associgtion
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- Parcel 05-13-024-008.20

Closs T Vo

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BRITTON HARVEY & KIMBERLY
Property Address: 3455 PATTERSON ROAD
ELMIRA, MI 49730
Mailing Address: 3455 PATTERSON RD
ELMIRA, MI 49730

. Property Information

Current Taxable Value: $55,776

Current Assessment: $58,600
Current Homestead: 100%
Current Property Class: 40 - Residentia!

Last Year's Assessment: $54,700
Last Year's Homestead: 100%
Last Year's Property Class: 40 - Residential
Property Tax Information
Taxable Year: 2005
Summer Tax: $423
Village Tax: $0
Township Tax: $882

Property Sale Information
Sale Date: 9/18/1998
Sale Amount: $10,000
Liber and Page: 499-205

- Legal Description

i PARCEL 4 COM AT THE W 1/4 COR OF SD SEC 24, TH N 0 DEG E ALG THE W LINE OF SD SEC 24

o 356.6 FT, TH S 88 DEG E 1223.5 FT, THS 0 DEG W 356.6 FT TO THE EW 1/4 LINE OF SD SEC, TH N
) 88 DEG W ALG SD EW 1/4 LINE 1222.79 FT TQO THE W LINE OF SEC AND THE POB, BEING PART OF
ﬁg THE SW 1/4 OF NW 1/4 SEC 24 T30N R5W 10.01 A M/L

Powered by Cormmunity Cenler™ software frons the Lang Information Access Association
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Petrotek Engineering Corporation 10288 West Chatfield Avenue, Suite 201 Littleton, Colorado 80129 USA  (303) 290-8414 FAX (303) 290-9580

March 5, 2007

Mr. William Bates

US EPA, Region 5

UIC Section, (WU-16J)

77 West Jackson Boulevard
" Chicago, llinois 60604-3590

VIA PRIORITY MAIL

RE: Beeland Group, L.L.C, UIC Permit Application Revision

Dear Mr. Bates:

Included with this letter is a copy of the MDEQ Part 625 Mineral Well Permit Application
pertaining to the proposed Ciass | well at the Beeland Group, LLC, Alba, Michigan site.

Also enclosed are copies of revised EPA permit application pages requested in your most

recent correspondence. Please feel free to contact me at 303-290-9414, ext. 15 or Dave
Dowhan at 517-768-7517 if additional information is required.

Sincerely,

Petrotek Engineering Corporation
Ken Cooper RECEIVED

Enclosures: (4) WAG D 280
M 14

ERs RECHON




UIC Permit Application
Beeland Group, LLC
February 2007 Revision

2L CONSTRUCTION PROCEDURES

Discugs the construction procedures (according to §146.12 for Class |, §146.22 for Class |1, and §146.32 for
Class N} to be utilized. This should inciude details of the casing and cementing program, logging procedures,
deviation checks, and the drilling, testing and coring programs, and proposed annulus fluid {(Request and
submission of jusfifying data must be made to use an alternative to a packer for Class 1).

RESPONSE

The proposed Beeland Well No. 1 is to be a newly installed Class | well. Well No. 1 will be located in the
Southeast 1/4 of Section 14, Township 30 North, Range 5 West, Antrim County, Michigan. Ground level is
estimated io be approximately 1,335 feet above sea level (ASL) with Kelly Bushing (KB} that will be
dependent on rig availability. The well will be drilled to a Total Depth (TD) of approximately 2,450 feet BGL
into the top of the Detroit River Group and will be completed openhole in the Dundee formation.

Drilling, Casing and Testing Program

The conductor casing, 13-3/8-inch, 61 lb/ft, J-55 grade, ST&C, or equivalent will be driven to refusal in the
Glacial Drift to a maximum depth of up to approximately 175 feet BGL.

After a rotary rig is brought to the location, a 12%-inch hole will be drilled out of the surface casing to a depth
of approximately 950 feet. The intermediate casing shoe will be targeted at a minimum of 100 feet below the
base of the Glacial Drift. After the shallow openhole logging program is complete (see attached table), the
hole will be conditioned and minimum 9 5/8-inch, 36 b/ft, J-55, ST&C, or equivalent surface casing will be
installed to a depth of approximately 950 feet. The cementing program will be determined based on field
conditions, but will likely consist of a mixture of 301 sacks (based on 20% excess for the gauge openhole
portion) of Michigan equivalent Class A standard cement with 3 percent CaCl2 and additives. Additional
excess cement, if any, will be pumped based on field conditions. It is anticipated that a float shoe will be used
plus a float collar one joint up from the bottom and that centralizers are to be placed a minimum of one every

fourth joint.

After the intermediate casing string has been cemented, a cement bond log will be conducted to document
cement circulation to surface. The cement will be drilled out of the intermediate string and an 8 1/2-inch hole
will then drilled to approximately 2,150 feet BGL. The top of the Dundee injection formation will be penetrated
in this stage of the drilling process. After the deep openhole logging program is complete (see attached
table), the haole will be conditioned and minimum 7-inch, 26 lb/ft, J-55, ST&C, or equivalent long-string casing
will be installed to a depth of approximately 2,150 feet. The cementing program for the long string will be
determined based on field conditions, but will likely consist of a mixture of 289 sacks (based on 20% excess
for the gauge openhole section) of Michigan equivalent Class A standard cement with 3 percent CaCi2 and
additives. Additional excess cement, if any, will be pumped based on field conditions. Itis anticipated thata
float shoe will be used plus a float callar one joint up from the bottom and that centralizers are to be placed a

minimum of one every fourth joint.

The final stage of drilling will be conducted using a 6-1/4-inch dril! bit to drill out cement and complete the well
as an openhole to a depth of approximately 2,450 faet. After drilling is complete, additional openhole logging
will be conducted to obtain data regarding the Dundee injection interval. A cement bond log and a baseline
casing inspection log will be conducted in the long-string casing, and a directional survey will be conducted to
ascertain the bottomhole location and trajectory of the wellbore. A packer will be set at a depth of
approximately 2,100 feet inside the 7-inch long string casing. Four and one-half inch injection tubing is
proposed for the completion. As noted in Response 2.1, fluid will then be swabbed from the well to obtain a
sample of injection interval fluids. A radicactive tracer survey and a temperature log will then be conducted to
establish baseline conditions and initial external mechanical integrity. A pressure transient test will also be

250 Deprotek




UIC Permit Application
Beeland Group, LLC
February 2007 Revision

conducted to derive estimates of formation pressure and properties (See Response 2.1). A proposed
schematic for the Beeland Well is presented in Figure M-1.

TABLE L1 LIST OF PROPOSED LOGS
BEELAND GROUP, LLC WELL NO. 1

Description Depth Run

Dual Laterolog Gamma Ray, Formation Density, and Caliper Logs (openhole 100-950"
before intermadiate casing) )

Cement Bond Log (intermediate casing) surf-950"

Dual LateroLog, SP, Gamma Ray, Formation Density, Compensated Neutron, and g50- TD(2,450)
Caliper Log (openhole before jong string casing and in openhole completion) .

If required, Fracture Finder ID Log (cpenhole before long-string casing) 1,950-2,150
Cement Bond Log, Casing Inspection Lag and Directional Survey (long-string surf-2,150°
casing)

Temperature Log surf-TD (2,4507)
Radioactive Tracer Log long string casing
Pressure/Temperature Gradient and Pressure Transient Falloff test 2,150

Nature of Annuius Fluid

Inthe proposed Beeland well, the annulus space between the injection tubing and the well protection casing
will be sealed and filled with fresh water containing a corrosicn inhibitor, an oxygen scavenger and a biocide.
Annulus fluids will include Baker Petrolite CRWO037F or Unichem Technihib 366W corrosion inhibitors and
bactericides, CRW 132 oxygen scavenger A-303 corrosion inhibitor, Knockout 50 oxygen scavenger, and
Bacban 3 Biocides or suitable equivalents. No permit conditions regarding specific brands or fluid additives

are requested at this time.

2-51
Pofonfok
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CEMENT, VOLUMES, FLUIDS and HOLE SIZE

TUBULARS and COMPONENTS

NHUUUR A IO O

12 1/4" Hole, Cemented to Surface with 301 sacks® Class A (Ml equiv.)

B 1/2" Hole, Cemented to Surface with 289 sacks* Class A (Ml equiv.)

Annulus Fluid: Fresh water with Inhibitor and scavenger

©@ee® UJO

Gompletion: 6 1/4" Open Hale, total depth @ +/-2,450°

Surface Casing: 13 3/8", 61#M., Driven to refusal as desp as 175

Intermediate Casing: 9 5/8", 36 Ib/t., K-55 or J-55, Set @ approximately 950' I :

Long String Casing: 7", 28 Ibffi., J-55 or K-55, Set @ approximately 2,150' l 3

Injection Tubing: 4 1/2", 11.6#/t., J-55
’ ’ ©

(4]

=] BB B

Packer: 7" x 4 1/2" Large Bore, Set @ approximately 2,100°

*Cement volumes based on 20% excess for gauge diameter openhole

A4 A T T A A

IE Ball Shale

LG,

K

@ Dundee
N

Patrolek Engreering Coporation

Figure M-t

Beeland Group, LLC.
Alba, Michigan Facility

WELL SCHEMATIC
DISPOSAL WELL NO. 1

...... . SCALE: NONE_ DATE: Rev. 2/07
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CEMENT, VOLUMES, FLUIDS and HOLE SIZE

TUBULARS and COMPONENTS ®
(2]
&

12 1/4" Hole, Cemented to Surface with 301 sacks*

8 1/2" Hele, Cemented to Surface with 289 sacks™*

291 Sacks Cement, 2,100’ to surface

7 Sacks Cement, 2,150 - 2,100
+/- 850" Lowermost USDW

48 Sacks Cement, 2, 450" - 2,150' Base of Drift

OeEeEEe® OO
AT A
R TR Y

Surface Casing: 13 3/8", Driven to refusal
Intermediate Casing: 9 5/8", 36 Ibfft., K-55 or J-55, Set @ 950'

Long String Casing: 7", 26 IbAt., J-55 or K-55, Set @ 2,150" E"—'

Mechanical Plug: Set @ 2,100 on top of cement retainer or original packer -

i

I B

*Annuius cement volumes based on 20% excess for gauge diameter apenhole

m Engineering Corporation

Figure Q-1

Beeland Group, LLC.
Alba, Michigan Facility

WELL SCHEMATIC

e DISPOSAL WELL NO. 1
""" SCALE: NONE DATE: Rev. 2/07




