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1,0 PERMIT APPLICATION AND INTRODUCTION

Through the submittal of this application, Beeland Group, LLC, requests authorization from the US
Environmental Protection Agency (USEPA) to install and operate a non-hazardous Class I disposal well
located at their Alba, Michigan facility pursuant to the applicable Underground Injection Control (UlC)
regulations. 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 ofthe southeastcorner of Section
14, T30N, RsW. A map identifying the facility location is included as Figure 1. A completed copy of USEPA
UIC 7520€, "Underground lnjection Control Permit Application" forthe well is included in this Response, and
required attachments to this form are included in this document.

The Beeland Group facility in Alba, Michigan intends to operate one Class I Non-Hazardous DisposalWell for
underground injection of fluids from a groundwater remediation project. Fresh water aquifers in the vicinity of
this well are to be protected by multiple strings of casing and cement. Injected fluids will be delivered to the
Dundee Formation injection interval lndergravity feed or positive pressure flow through tubing and a packer.
The well is to 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 shing 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 maintained at
levels of more than 100 psi above the tubing pressure.

Relevant administrative data regarding the permit are summarized as follows.

:

Applicant:
State:
County:
Township:

Beeland croup, LLC
Michigan
Antrim
Star

Facifity Address: 10577 Alba Highway, Alba, Michigan 49611
Mailing Address: One Energy Plaza, Jackson, Michigan 49201
Location of Well: SE/4 of Section 14. T30N. RsW
USEPA ID Nos.: Beeland Disoosal Well No. 1. TBD
Michigan lD No.: Beeland Disposal Well No. 1, TBD
Contact: Mr. Joseph Tomasik. Vice-President

1 - 1 Felcsls*
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2.0 USEPA FORM 7520.6 PERMIT APPLICATION ATTACHMENTS

2.4 AREA OF REVIEW METHODS

Give the methods and, if appropriate, the calculations used to determine the size of the area of review (fixed
radius or equation). The area of review shall be a fixed radius of %-mile from the well bore unless the use of
an equation is approved in advance by the Director_

RESPONSE

The radius of investigation used in this permit request has been based on standard practices applied
historically in Region 5. Under Section 146.6 of the UIC regulations (40CFR), the area of review (AOR) for a
non-hazardous Class I injection well is defined as either the calculated zone of endangering influence or a
f,xed radius of not less than one-fourth mile. USEPA, Region 5 has required a fixed two-mile radius AOR for
the evaluation of all non-fresh water penetrations in the vicinity of a Class I non-hazardous well in Michigan.

Therefore, a fixed radius of two (2) miles for evaluation of non-fresh water artificial penetrations as specified
by the USEPA, Region 5 has been investigated for Class.l injection into the Beeland djsposal well. This
distance is substantially greater than the calculated cone-of-influence (COl) foroperation ofthe prbposed well
as a Class linjector. A fixed radius of one-quarter mile for the circumscribing area around the disposalwell is
specified for the evaluation of fresh-water artificial penetrations. Area of review radli have been applied from
the property boundaries forthe well facility. Although waterwell investigation requirements have been waived
by the USEPA, Region 5 in past submittals, fresh water well data for penetrations located within the area
around a %-mile radius have been identified from state files and submitted. In addition, an updated map
generated from Michigan Department of Environmental Quality (MDEQ) data has been submitted to
summarize these data.

The cone-of-influence for injection is defined as that area around a wellwithin which increased iniection 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 addition to logs and available neighboring well information summarized in this document,

Critical Pressure Rise

To calculate the COl, a value must first be assigned for the pressure increase in the injection interval that
would be sufiicient 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 A-1.

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 [ysDs + y*(D\'-L)]

where: DB = Dx - D.

and the pressure rise is then:

pc = 0.433 [ yBDB + yw(Dw_L)J_ po

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

Dalttslab
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FIGURE A.1 CRITICAL PRESSURE RISE
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APc evaluated here

Original pressure in the Dundee has been estimated from typicalfluid gradients found in northern Michigan for
this formation. Forthe estimated top ofthe injection interval of 2,150 feet (See Response F), 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 ihis site, the base of lhe
lowermost USDW is assigned as 900 feet, as discussed in Response 2.D of this document. 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.

TABLE A.1 CRITIGAL PRESSURE CALCULATION PARAMETERS

Parameter Value

Original pressure, Po 752 psi @ 2150 feet

DeDth to base of USDW, D' 900 feet

Depth lo top of injection zone, Dx 2150leel

DeDth to USDW fluid level. L 200 feet

Density of USDW fluids, y* 1 . 0

Density of iniectate or injeclion zone brine, yB 1.05

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

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

Pc  =  119  ps i

Reported USDW Abandoned Well

- Ground Level

DX

i l ] : ] i . ] : i ] lJ
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Cone'of-lnfluence

Based on the calculated value for the critical oressure rise. the cone-of-influence can be calculated 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 of200 gprn (6,857 bwpd). This value can be confirmed by
examination ofthe following calculation (oilfield units) of pressure rise in the reservoirata distance offive feet
from the injection well:

dP = -70.6 Bgu /kh -  In (  [  1,688 g pql  ikt  l -2s)

where the values listed in Table A-2 have been assigned based on site-specific information.

The above calculation for pressure rise due to tvventy years of injection at a rate of 200 gpm yields an
increase of approximately 1 15 psi. This value is smaller than the conservatively calculated critical pressure,
Pc, of 1 19 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 ai 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 slte, 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.

TABLEA.2 CONE-OF-INFLUENCEPARAMETERS

Parameter Calculation Value

Flow rate, q 200 gpm .1440 min lday" b6ll42 gal 6,857 bbvd

Thickness, h 100 feet

Formation Volume Factor, B 1.O15

Porosity,4 0 . 1 0

Permeability, k 1,000 mill idarcies

Viscosity, p 1.05 centipoise @ 72 degrees F

Total Compressibility, Cr 3.2x10€ psi-1 + 4.8x10€ psi"1 8x104 psi"1

Radius, r 5 feet

Time, t 20 years x 365.25 dayslyt " ?4h day 175,320 hours

2-3 Daltt;lab
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2.8 MAPS OF WELLS IN AREA AND AREA OF REVIEW

Submit a topographic map, extending one mile beyond the property boundaries, showing the iniection well(s)
or project area for which a permit is sought and the applicable area of review. The map must show all intake
and discharge structures and all hazardous waste, treatmeni, storage, or disposalfacilities. lfthe application
is for an area permit, the map should show the distribution manifold (if applicable) applying injection fluid to all
wells in the area, including all system monitoring points. Within the area of review, the map must show the
following:

Class I

The number, or name, and location of all producing well, injection well, abandoned well, dry holes, surface
bodies of water, sprlngs, mines (surface and subsurface), quarries, and other pertinent surface features,
including residences and roads, and faults, if known or suspected. In addition, the map mutt identify those
well, springs, other surface water bodies, and drinking water wells located within one-quarter mile of the
facility property boundary. only information of public record is required to be included on this map.

RESPONSE

Maps based on available public records have been prepared and submitted in this Response as summaries
of the required data-

Topographic Map

A copy of the USGS Topographic map available from the area of review with the outline of the Region 5
minimum iwo-mile radius area of review and an iniection well symbol representing the facility superimposed
on the map is inciuded as Figure B-1.

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 bodles 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 presentwithin ihe AOR based on availabie 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 Beeland disposal well. However, a majority of the wells permitted and/or drilled in
the vicinity ofthe Beeland wellonly penetrate the Antrim shaleforthe purposeofgas production. Thesewells
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 September 2006 to evaluate
these wells. Data for all deeo wells which have been drilled within a two-mile radius of the Beeland well are
summarized in the following Response (Tables 2-1 and 2-2, Response 2.C) 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 in Response 2.C.

Figure B-2, a map generated with the PETRA software program from data provided by the state of Michigan

Daltalab2-4
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in Seplember of 2006, 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 labeled with the well name), and is
located in the southeast quarter of Section 14. General geographic features and the outline ofthe fequired
two-mile AOR are also shown on the map. Index lines showing cross sectlont presented in Response 2-F.
are also shown, with summaries of relevant formation tops from the MDEQ database. The "legend" on this
map contains pertinent information designating all other wells with the area of review.

Figure B-3, a map modified from data generated by the state of Michigan in September 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 inlection at the Proposed Well No. '1 . Copies of selected water well records for freshwater
penetrations are submitted in Response 2.C of this document,

According to the MDEQ records, there are 109 wells located within the two-mile AOR. Only four of these
wells penetrated intothe Bell Shaleorthe Dundee Llmestone. Three oflhese penetrations are active Class ll
brine disposal wells (#41955, #42680, and #46244\, and one well was plugged in '1969 as a dry hole
(#27750), The remaining 105 wells only penetrate to theAntrim orTraverse Group, and do not penetrate the
arrestment or injection interval for the proposed Beeland well. There have been no Class I 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 (see Response 2.C). 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 ll
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 10ofT30N R5W
are presented showing that the formation at TD is the Traverse Limestone despite a total depth of 2,200'
reDorted in the MDEQ database.

Due to the small pressure rise associated with projected injection activities and the corresponding non-
existent cone-of-influence (see Response 2.A), it is noted that none o{ the wells within the regulatory
minimum two-mile AOR could have the potential for causing any endangerment to USDW resources in the
vicinity.

2-5 DafuolaL
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2.C CORRECTIVE ACTION PLAN AND WELL DATA

Submit a tabulation of data reasonably available from public records or otherwise known to the applicant on
all well within the area of review, including those on the map required in Attachment B, which penetrate the
proposed inlection zone. Such data shall include the following:

Class I

A description of each well's iype, construction, date drilled, location, depth, record of plugging and/or
completion, and any additional information the Director may require. In the case of new injeetion well, include
the corrective action proposed to be taken by the applicant, under 40 cFR '144.55.

RESPONSE

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. lf 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 shufin, 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:

a. Locate well and identify present operator or owner, if any.

b. ldentify mode of failure.

c. Prepare remedial plan outlining course of action.

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

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

Area of Review Oil and Gas Well 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 B-2,
provided as a portion of Response B in this document, Oil and gas permitted wells drilled into or deeper than
the injection zone and subseguently abandoned, wells drilled through the iniection zone that are still active
producers, and temporarily abandoned wells that penetrate to the injection zone are listed in Table C-1.
Wells are labeled with MDEQ permit numbers. Following this table is a listing of oil and gas wells permifted
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October 6, 2006

by the MDEQ that have been drilled to depths, which do not penetrate the injection zone (Table C-2).
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, construclion, and completion or plugging date. Figures C-1
through C-4 present summaries of the wellbore configurations for each of the wells that penetrate to the
proposed injection interval.

Copies of well records are presented at the end of this Response for all non-freshwater penetrations that
reached the top of the arrestment interval (Bell Shale) within the area of review.

TABLE C-1 ARTIFICIAL PENETMTIONS: MDEQ OIL & GAs PERMITS
WELLS PENETRATING TO INJECTION ZONE IN AOR

MDEQ
Permit #

Location
(T-R} Section WellStatusFormation at TD

Total Depth
(ft. BGL)

Date of
Completion or

Plugging

27750 30N-5W 26 Dry CABOT HEAD 5550 l8-Oct-69

41955 30N-5W 23 SWD DUNDEE 2114 16-May-89

42680 30N-4W 1 9 SWD & Gas DETROIT RIVER 2472 14-Dec-o0

46244 30N-5W SWD DETROIT RIVER ANHY 2315 10-Nov-92

Notes:
Date Completion or plugging
dry Dry hole, plugged
swd Class ll brine disoosal well
& Gas Dual completion to also produce Antrim gas

2-10 Ealtalab



TABLE G-2 ARTIFIGIAL PENETRATIONS: MDEO OIL & GAS PERMITS
SHALLOW AND ANTRIM WELLS IN AOR

UIC Permit Application
Beeland GrouP, LLc

October 6, 2006

IV'IDEQ
Permit #

Location
(T.R) Section Well Status Formation at TD

Total Deptt
(ft. BGLj

18385 . 30N-5W 25 Dry Hole IRAVERSE UMESTONE 1442

41904 30N-4W 1 8 Natural Gas Well ANTRIM 116i

41906 30N-4W 1 8 Natural Gas Well ANTRIM 125' l

41907 30N-4W 1 8 Natural Gas Well ANTRIM 1182

41908 30N-4W 1 8 Natural Gas Well ANTRIM

4i 909 30N-4W 1 8 Natural Gas Well ANTRII\4 t aa

4 1  9 1 0 30N-5W 23 Natural Gas Well ANTRIM DARK 1241

419'l ' , l 30N-5W 23 Natural Gas Well ANTRIM DARK 1207

41912 30N-5W 23 Natural Gas Well ANTRIM 1 1 8 5

4 1 9 1 3 30N-5W 23 Natural cas Well ANTRIM DARK 't 195

4'1914 30N-5W Natural Gas Well IRAVERSE LIMESTONE 137e

4 1 9 1 5 30N-5W 23 Natural Gas Well ANTRIM DARK 1193

419 '1  6 30N-5W Natural Gas Well ANTRIM DARK 120!

41917 30N-5W 1 4 Natural Gas Well IRAVERSE LIMESTONE 1432

4 1 9 1  8 30N-5W ' t4 Natural Gas Well TRAVERSE LIMESTONE

4 1 9 1 9 30N-5W ' t4 Natural Gas Well ANTRIM DARK 1 1 9 3

41920 30N-5W 1 4 Natural Gas Well ANTRIM DARK 121e

41921 30N-5W 23 Natural Gas Well TRAVERSE LIMESTONE 1394

41922 30N-5W Natural Gas Well TRAVERSE LIMESTONE 136€

41923 30N-5W Natural Gas Well ANTRIM DARK 1 19C

41924 30N-5W 1 3 Natural Gas Well ANTRIM DARK 2101

41925 30N-5W 1 4 Natural Gas Well TRAVERSE LIMESTONE 139C

41926 30N-5W 24 Natural Gas Well ANTRIM DARK 1 1 8 8

41927 30N-5W 24 Natural Gas Well ANTRIM DARK 1 1 7 2

42069 30N-5W 23 Natural Gas Well ANTRIM 1147

42162 30N-5W 1 4 Natural Gas Well qNTRIM DARK 1214

42681 30N-4W '19 Natural Gas Well TRAVERSE FORMATION 1341

43538 30N-4W 30 Natural Gas Well TRAVERSE LIMESTONE 1384

43539 30N-4W 30 Natural Gas Well ANTRIM 1222

43597 30N-4W 1 9 Natural Gas Well TRAVERSE LIMESTONE 1391
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UIC Permit Application
Beeland Group, LLC
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.i

MDEQ
Permit #

Location
(T-R) Section Well Status Formation at TD

Total Depth
(ft. BGL)

43598 30N-4W 1 0 Natural Gas Well TRAVERSE LIMESTONE '1368

43600 30N-4W 30 Natural Gas Well IRAVERSE LIMESTONE 1367

43601 30N-4W 30 Natural Gas Well TRAVERSE LIMESTONE '139t

43602 30N-4W 30 Natural Gas Well TRAVERSE LIMESTONE 't 414

43603 30N-4W 1 9 Natural Gas Well TRAVERSE FORMATION 1344

43606 30N-4W 1 0 Natural Gas Well TRAVERSE FORMATION 1332

43608 30N-4W 1 9 Natural Gas Well TRAVERSE LIMESTONE 1402

43609 30N-4W 1 0 Natural Gas Well TRAVERSE FORMATION t Jc . :

46241 30N-5W Natural Gas Well TRAVERSE LIMESTONE 138€

46496 30N-5W 2 Natural Gas Well IRAVERSE LIMESTONE 136C

46498 30N-5W 't1 Natural Gas Well TRAVERSE LIMESTONE 136€

46499 30N-5W 1 1 Natural Gas Well TRAVERSE LIMESTONE 140e

46505 30N-5W 2 Natural Gas Well TRAVERSE LIMESTONE 142E

47373 30N-5W Natural Gas Well TRAVERSE LIMESTONE '146€

47606 30N-5W Natural Gas Wetl TMVERSE LIMESTONE 1408

47607 30N-5W 1 3 Natufal Gas Well TRAVERSE LIMESTONE 1398

47608 30N-5W 1 4 Natural Gas Well TRAVERSE LIMESTONE 139S

47609 30N-5W 1 4 Natural Gas Well IRAVERSE LIMESTONE '1411

47655 30N-5W 3 Natural Gas Well IRAVERSE LIMESTONE '1411

477't7 30N-5W 12 Natural Gas Well IRAVERSE LIMESTONE 1329

47714 30N-5W Natural Gas Well IRAVERSE LIMESTONE 1358

50459 30N-5W Natural Gas Well TMVERSE LIMESTONE 't324

52031 30N-5W 1 4 Natural cas Well IRAVERSE LIMESTONE 140'7

52467 30N-5W 't3 Natural Gas Well IRAVERSE LIMESTONE 138€

52464 30N-5W Natural Gas Well TRAVERSE LIIVESTONE 1387

52469 30N-5W 1 4 Natural Gas Well IRAVERSE LIMESTONE 1422

52470 30N-5W Natural Gas Well IRAVERSE LIMESTONE '1405

52471 30N-5W Natural Gas Well TRAVERSE LIMESTONE 't398

5247? 30N-5W 22 Natural Gas Well TRAVERSE LIMESTONE 1366

52440 30N-5W 1 3 Natural Gas Well TMVERSE LIMESTONE 1354

52540 30N-5W 1 5 Natural Gas Well TRAVERSE LIMESTONE 140C

52953 30N-sW 't1 Natural Gas Well TRAVERSE LIMESTONE 141C

52954 30N-5W Natural Gas Well IRAVERSE LIMESTONE 1357

52955 30N-5W 1 0 Natural Gas Well IRAVERSE LIMESTONE 1419

52956 30N-5W 12 Natural Gas Well IRAVERSE LIMESTONE 137C
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IUDEQ
Permit #

Location
(T-R} Section Well Status Formation at TD

Total Depth
(ft. BGLI

53654 30N-5W Natural Gas Well TRAVERSE LIMESTONE '1403

53664 30N-5W 24 Natural Gas Well TRAVERSE LIMESTONE 137e

53665 30N-5W Natural Gas Well TRAVERSE LIMESTONE 137e

53666 30N-5W 24 Natural Gas Well TRAVERSE LIMESTONE 1379

53667 30N-5W 23 Natural Gas Well IRAVERSE LIMESTONE 't4'18

53726 30N-5W 27 Natural Gas Well IRAVERSE LIMESTONE 1397

30N-5W 27 Natural Gas Well TRAVERSE LIMESTONE 141 ' l

53728 30N-5W 22 Natural Gas Well TRAVERSE LIMESTONE 1389

53729 30N-5W 28 Natural Gas Well TRAVERSE LIMESTONE 138i

53730 30N-5W 27 Natural Gas Well TRAVERSE LIMESTONE 1 2 0 8

53731 30N-5W 23 Natural Gas Well IRAVERSE LIMESTONE 138€

53732 30N-5W 27 Natural Gas Well TRAVERSE LIMESTONE 1395

53733 30N-5W Natural Gas Well TRAVERSE LIMESTONE 1 4 1 7

53734 30N-5W Natural Gas Well IRAVERSE LIMESTONE '1403

54380 30N-5W 24 Natural Gas Well TRAVERSE LII\4ESTONE '139i

54428 30N-5W 1 0 Nalural Gas Well TRAVERSE LIMESTONE 1404

54429 30N-5W Natural Gas Well IRAVERSE LIMESTONE 1371

54430 30N-5W 1 2 Natural Gas Well TRAVERSE LIMESTONE 1354

54447 30N-5W 1 1 Natural Gas Weli TRAVERSE LIMFSTONE 1401

54448 30N-5W Natural Gas Well TRAVERSE LIMESTONE 1351

54449 30N-5W 12 Natural Gas Well IRAVERSE LIMESTONE 137t

54601 30N-4W 7 Natural Gas Well TRAVERSE LIMESTONE 137{

54602 30N-4W 7 Natural Gas Well IRAVERSE LIMESTONE 1371

54603 30N-4W 7 Natural Gas Well IRAVERSE LIMESTONE 135!

54896 30N-5W 21 Natural Gas Well IRAVERSE LIMESTONE 1378

54926 30N-5W Natural Gas Well IRAVERSE LIMESTONE 1423

55014 30N-5W I Natural Gas Well TRAVERSE LIMESTONE 1367

55138 30N-5W 1 0 Natural Gas Well TRAVERSE LIMESTONE 1428

55139 30N-5W 1 0 Natural Gas Well IRAVERSE LIMESTONE 1449

55141 30N-5W 1 6 Natural Gas Well IRAVERSE LIMESTONE '1286

55142 30N-5W 1 6 Nalural Gas Well IRAVERSE LIMESTONE 1295

55144 30N-5W 1 6 Natural Gas Well TMVERSE LIMESTONE 140€

55171 30N-5W Natural Gas Well IRAVERSE LIMESTONE 1431

55172

55179

30N-5W

30N-5W '10
Natural Gas Well

Natural Gas Well

TRAVERSE LIMESTONE

TRAVERSE LIMESTONE

1407

1429

UIC Permit Application
Beeland Group, LLC

October 6, 2006
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MDEQ
Permit #

Location
(T-R) Section Well Status Formation at TD

Total Depth
(ft. sGLl

s5180 30N-5W 1 5 Natural Gas Well TRAVERSE LIMESTONE '1367

55581 30N-5W 1 6 f,latural Gas Well TRAVERSE LIMESTONE 1274

56364 30N-sw 26 Natural Gas Well IRAVERSE LIMESTONE 1430

56773 30N-5W 1 0 Natural Gas Well TRAVERSE LIIMESTONE 220(.

Water Wells Within % 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 may exist within % mile of the property boundary based on unconfirmed data
presented in a previous Class ll permit application. No public data is available regarding this well- As an
attachment to Response 2.D, a copy of data from fresh-water wells in the vicinity of the proposed well are
presented as part of the characterization ofthe USDW in the vicinity ofthe proposed well.

Property Ownership Data and Public Notice

Data regarding the ownership of property within a % mile radius of the proposed Beeland DisposalWell No. 1
property boundary is also provided as an aftachment to Response 2.C. Figure C-5 presents a copy of the plat
map showing parcel locations. In addition to a printed listing of names, addresses and parcel numbers
obtained from the,4ntrim County records, an electronic copy ofthe data and copies ofthe assessor's maps
are also presented to document the ownership of neighboring properties.

For the purpose of public notice, newspaper service is available from several publishers in the area
including the closest paper to the proposed facility: the Antrim Couniy News 206 North Bridge Street,
Bellaire, lvll 49615 (231) 533- 8523 in addition to the closest daily paper; the Gaylord Herald Times, P.O.
Box 598 Gaylord, Ml 49734 985-732-1111.

TABLE C.3 PROPERTY OWNERS WITHIN % MILE RADIUS OF
PROPOSED BEELAND GROUP, LLC WELL NO. 1
PROPERTY

UIC Permit Application
Beeland Group, LLC

October 6, 2006

Section Address L.tty zlp Parcel No,

Biehl, Larry L 1070 South Ridge ffaveEe Crty, Ml 49686 013-001-20

Westphal, Charles E & Agnes V 1 3 1357 Woodside St =lmira, MI 49730 013-001-55

Westphal, Charles E & Agnes V '1357 Woodside St : lmira, Ml 49730 013-001-58

Middleton, Green B & Jaoueline 1311 Woodside St Elmira, lvll 49730 013-00J-60

Barrett. JLrlie K & Rodney A 1 3 22503 Downing St Clair Shores, Ml 48080 013-001-63

ul/orkman, Jim F Jr 328 S Holly Rd Fenton, Ml 48430 013-001-65

Patten, David & Kimberly A 1 3 1535 Wil l iam Taylof, Ml 48180 013-001-68
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Section Address City zip Parcel No.

3iehl, Larry L 1 3 '1070 South Ridge fraverse City, Ml 49686 0'i 3-001-85

Sroleau, Louis 1822 Hammond Rd fraverse City. |\4l 49680 013-002-00

\radell, Keith R & Catherine L ,I3 205 Arrowhead Trail 3aylord, Ml 49735 013-003-00

qvery, James W - Wilhelm, Joanne ,I3 I  O Box 1232 3aylord, Ml 49735 013-005-00

lintz, Louis E & Sharlene J 1 3 t 1405 Alba Hwy :lmira. Ml 49730 013-006-00

StaDleton. John C & Elaine L 1 3 20827 Romeo Plank Rd Armada, lvll 48005 013-006-50

Marshall ,  Robin & Jacalvn J 1 4 2342 Patte6on Rd Elmira, Ml 49730 014-002-00

Acer Paradise, Inc 1 4 )O Box 758 Mancelona, Ml 49659 014402-10

Chippa, N,lichael A & Janice K 1 4 10303 Alba Hwy Elmira, [41 49730 014-003-00

Croft. LLC ' t4 '121 E Front St Ste 200 fraverse City, lvll 49684 014-006-00

Chippa. MichaelA & Janice K 1 4 '10304 Alba Hwy =lmira, Ml 4S730 014-007-00

Pomeroy, Penny 1 4 10085 Alba Hwy :lmira, Ml 49730 014-008-00

Sloan, Donna J 14 2977 Primrose Rd :lmira, Ml 4S730 014-008-05

Croft, LLc 1 4 121 E Fronl St Ste 200 Traverse City, Ml 49684 014-008-10

3ates, Dale E 14 z5z5 Pi lmtose Rd Elmira, Ml t9730 014-00E-20

l 'Connell .  Rhonda L Dararah Che.vl 1 4 ) O B o x ' 1 Alba, M' 49611 014-009-00

r'oeker, Oreitha M. Living lrust 105 Boughey Skeet fraverse City, Ml 49684 023-001-00

\4artin, Timothy G 3384 Patierson Rd :lmira, Ml 49730 023-002-00

lostman. David J & Elizabeth A P O Box 158 =lmira, Ml 49730 023-002-10

lostman, David J & Elizabeth A P O Box 158 llmira, Ml 49730 023-OO2-20

'tvarren. nlichael J & Robin R 1376 Patierson Rd Elmira, lvll 49730 023-002-25

Sradley, Anlhony W JJll Pa[erson Ko Elmira, Ml 49730 023-002-30

Hostman. David J & Elizabeth A 23 ) O Box 158 Elmira, Ml +9730 023-00240

Kassuba, Evelyn M 520 N Townline Rd 3aylord, lvll 49735 023-002-50

Lamoreaux, Dawn 1906 Spruc€ St y'Vest Point, GA 11833 023-002-60

Kassuba, Fvelyn M 23 520 N Townline Rd 3aylord, lvll t9735 o23-OO2-70

Croft, LLC 121 E Front St Ste 200 fraverse City, Ml {9684 023-O03-00

Chippa, Michael A & Rebecca M 23 10266 Alba Hwy :lmira, Ml 49730 023-003-10

fhurston. Todd M. & Deanna L 515 W. Sheldon St 3aylord, Ml 49735 023-003-20

Croft, LLC 121 E Front St Sle 200 fraverse City, Ml 49684 023-004-00

Ray, James L 23 9S72 Alba Hwy :lmira, Ml t9730 023-004-10

Cfoft, LLC 121 E Front St Ste 200 Iraverse City, Ml 49684 023-004-15

UIC Permit Application
Beeland Group, LLC

Oclober 6, 2006
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Section Address City zip Parcel No.

faylor, Robert W Family Trust 24 P O Box t20401 qrlinglon, TX 76012 024-002-00

y'oelker, Oreitha M. Living Trust 24 '105 Boughey Street fraverse City, lvll {9684 024-006-00

-lunley, Robert & Annette 24 3121 Patterson Rd :lmira, Ml 43730 024406-10

Vlilbocker, Tenance AA & Mathey, Carri€ 24 1 1030 Alba Hwy : lmira, Ml 49730 024-006-15

Averv. JamesW - Wilhelm. Joanne 24 P O Box 1232 3aylord, Ml 49735 024{07-00

3ritton, Harvet & Kimberly 24 3455 Patterson Rd =lmira, Ml 49730 024-008-00

3ritlon, Harvet & Kimberly 24 3455 Patterson Rd :lmira. Ml 49730 024-008-05

Fluffman, Terry L - Wooley, Usa 24 4001 W Silverspring Blvd f,cala, FL 34442 024-008-10

gritton, Harvet & Kimberly 24 3455 Patterson Rd Elmira, Ml 49730 02+oo8-20

' , . - , . ' }
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Dry Hole
P&A 1969 Welded Cap

200 sx cement

650 $( cement

through top of traverse

through and above
Detroit River - Dundee

through Salina

through and above Niagara

I 5/8' Casing
1,116'

Eeeland Group, LLC.
Alba, Michigan Facility

AOR WELL SCHEMATIC
\!\ELL#27750

SHELL olL: GATES 1-26



Active SWD

14'casing

I 5/8' casing x 10 5/8" bii

51n" casing x7 7E' btt

,"1 "',

I
I
I
I
I
I
I
I

.......'.'..'..

265 sx cemont

Assume cement yield of only 1.18 fl9/sx

5.7719 fi/fl3 * 265 sx " 1 .18 fi3/sx = 1 .805 ft

4.7622 fi1ft3 " 35O.1.18ft3/sx = 1,967 fi

Beeland Group, LLC.
Alba, MichigEn Facilty

AOR WELL SCHEMATIC
WELL # 41S55

TERRA; GATES# 1-23 SVI,D



Active $WD

330 sx cemer

310 sx cqment

8 5,/8'casing x 10 5/8' bit

5112" casina x 7 718'bft

Detroit River

Beeland Group, LLG.
Alb6, Mlchlgan Facliity

AOR WELL SCHEMATIC
VELL# 4A244

TERM: ESTELLE D1-1SWD
SCALE; NONE DATE:1006



t

I
I

I
I
I
I
I
I
I

Active Producer
and swD

|l M* Enginesring corporation

Detroit River !, oro
Figure C-4

Beeland croup, LLc.
Alba, Mic|tigan Facility

AOR WELLSCHEMATIC
l /ELL # 42680

TERRA; CAPLE #l-19
SCALE: NONE DATE; 10/06
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g$$1e Ps! cqlPtt ons

shell, Gates 1-25
SE F Sg sectlotr 25' T 30 llr & 5 !f

ao trlB courty, l4lchtgsn
Elev. 1305.8! *B

Set 8-5/8" strrface caalng 1116' KB. S6!ll'1ea €tart at

aurface. PenBLt No. 27750.

B€e Drlft - ToP Bddford

795-1190 3ha1e' greea-gray'b1ocky,

1120-1235 Sha1e, greergraY, blockY,
bto$!-graY '

0-795

latrl'o

1235-1340

1340-50

1350-60

1360-70

1370-90

1390-95

Ddf t

Shele, gr€y-6rott!, bLocky, rrtouteLy Dlcaceous, dolonltlc' YIth .;
acact;;d iaanalitee , Pylitlc ' 'i

Ll.Ee6tone. gray-laa, ilenge to exttemely flnely crTstall{n€' Eltghtly

;;;;iii;.;;, n'rth lnterbeddeil llght exav-gteet' calcaredE shale' ..

Sha1e, li8ht gray-greetr' blocky, calcareoue ' ' ';,

Shale, darL gtay-brown, blocky' scattered TaaEanl.Eea ' '

LlmeE tooe, gray-tan ' extrerely finely- cry8 talllna ' arglllaceous '

wl.th lnterb;dded ltght gray-gree[ shale'

Ll-nestone, brottn ' extreflely floely crystaLllne ' arglllacequa ' with

Lnterbedded brown, calcareous ' thale'

Tfaverse

LigS-] 420 lLueatone, E!49-te r exrreE€ly fineLy crystalllne' fosslllferous '

argttfaceoG, i"tttt iot"tU"da"d gray-tan' calcareous' ahale '

L4ZO-37 Ll'De8tone' t'o to ltght bronn' dense to extrenely ftnely erystalli'ne'

fosslllfelotrs I glauconLtlc'

Tzaver6e i.ltre6tone

:.1437-50 l;fuEstone' buff to brown, extrenely f1ne1y to nedlum crystalllne

do1o6ll l.c' fosel]j l feroua' '" '



1450-80

1480-90

1490-1505

1505-20

ts20-25

1525-30

1530-60

1560-90

r.590-1620

L6ZO-40

1640-60

L6.60-70

16 70-80

r.680-1710

LTLO-ZO

L720-30

r730-40

1740-50

1750-80

Llnes tone, gray-eblte to gray-browo' deDae to flDely crtatalline'

fossl.llferq'3, argillaceoua'

.. LinEatsoe, t6' deaae, ftaely oolltic' wlth falr tnler-oolltlc

poroalty .

Lluggtotre, boff to brown, denae to vert flnely crystalllDe!

elltferous '

fos-

f.inea ione, tar' dense' f,lEe]'y ooll.tl'c, !t'J th poor l.oter-@lltlc

poroslf,y.

LirGe toue' ta to blowo, derrse.

GYpsuE, white'

L{ueal6e, !a to l l8ht browol'denee"

Sba1e. gree*-gray, blocky, very calcareous ' lthutely tnilca-ceous '

LlneBtone' buff to grey-brorm, deoae to, extrenely fine1y c-yB tellLne '

;;tu".";,-, foeelltflrous, wt th luterbedded brom-grav sbale'

lLoeato [e , ta ! tobrq tn 'densetoex t re lE ly f ine lyc rys taa l lne '
fossl.llferot's '

Llnestone, buff to broltn ' deoae to Eediul! cryEtalllne' fo€siliferous ' 
.

!fueBtone' ts to brorm, dense to extreEely flneLy crya ta'an-lne '

"rftft 
t- io brcryn, aenl-opaqua to opaque chert'

Ll8estore, buff to brovu, dease co nediun cryatalll'te' fosslllferous '

rf*t- e"ft, ftEely vugu!.at PorosLty, corals, crhoids '

I , lnesgone 'bu f f tobror 'n ,dengetoex t reoe ly f ine lyc rya ta .L l lne '
fcEall lferorE.

tlrlegtqler crea4 to gray-brqtn, detr6e to tledlun crys tallfue ' foa-

ellt ferous" Erglllaceous ' coral' crinoid'

L lma9tone ' tadr , f1ne1ycry6 ta11 ine ,cora I .1 ine ,gca t te red i ine1y
vugular poEosLtY.

LLDestone' glay-brotn' dense to very ftflely crystalllne ' scattered

;;;;li;; !.[ti""eou" 
''t 

th thlr b€'la dark srav 6hale'

LlB€stone' cre:ro !o brown, dense to oedlun crystall ine' fcsllLferouE'

L j - t r | e s t o l r e , t a n i o l t g h t b r o w n , d e n s e t o e x t r e D e l y f l n e l y c r y a t a l l l ' n e ,
fossll l feroos '



.1780-1800

1800-20

182(F30

1830-50

1850-1975

L97 5-90

L990-2070

.2070-80

2080-98

8e11

2098-2472

DrErdee

2r72-2240

2240-59

2250-60

2260-70

2270-80

2280-90

2290-2100

IrgeEllf,feroEai 
.: , 

, , : . ::

Lines tone, tan to brcDn, .lenae to extreoely flnaly crys lelline '
f o g a l , l l f e r o r € .  ' . . . -  :  ' ' : , . :  : . t , .

, ,  
j , , . , .  |  . . - . ,  . . , | . - . '

Lioeatone ' tan to blortlr dense,.tfece fl'Be1t oolltlq aod ftoeli':"t.:" I

vugifat porcity. ,..: r., , ' : '  :: ":!:. ,.

LlEestoue, tE to brortnr denae to' extreaelJ ftnely crye tatttae; -'
l l r lsa Eot le,  Ea su Drswl l r  uEu's Ly: ie-b:v--  :  1 , : ,1. ,  .1
aughtly foaslr-{ferous. : .,.: . -. i , ::, . .;i-1, ;
' : . . '

rircr!*., ta to sray-bltoi;!, de+; lo.,ix.tt9rnelr r1nell
.sl:tghtly f oesillf eroue," ir'.ttr

' '  ) . . : '  ' :  : " : . . ! .

Shalie, neilfia gray' bJ-ocLy, verf ,qglcSyeotte ' nl'lutely Dncace:-u9.:.
tirice glsucdlte' -'r,:l ;:-" ,.i i l i; i

l,ineetooe, bnff to btqltn, deoEb !o f1#ly crys talltne ' fossl llferous ' :;

crlnoid, cora1, w'lth acattered aagillaceous partlngs '

LlEeatqne, a8 above ' lrl.th acattered quartz crys talE fror 2{)7O to

2090.

Dolonlte, biown, very fluely eucroilc to flleLy rhodlc' ttlth scat- - l

ter€d whlte €dfill to coarae crystals.

.
Shala, aedft.a gray !o Sleen-Eray, blocky' calcareous'

Lloeat')Be, buff to bror.tn' de[ge' fosslllferoua' crtnolds '
t 'apore casest,

DoloDlte, b rortn ' very finely go flnaly sucm8lc' with

c?ys talline ad finely vugular poroslly '

Dolomlte, brrff to brown, very findlyl eucroElc' trace fiEeljr vugdar .

poros i ty .  ' , :  . ,

Dolonlte, brstn, fhely rho!61c' tfth far lntercrystallhe and

vugular poroslty'

DolonLte, buJf to tan, very finely aucroslc'

Dolonl,te, butf to tan, flnely suclo6tc to fl'nely rhoEbic' sI th

zones of fdr in tercrys Eall lne Porosity '
'  . . .  '  : . , . : : .  :

.LJ- atoae, bdff to hroltn, decse"slightly fossll l ferous, 
,.



27W-98

2798-2440

2840-70

2870-go

2890-2900

2900-90

2990-3020

3020-3340

3340-80

3380-3490

3490-3530

3530-60

3560-3620

3620-40

3640-50

3660-90

3590-3710

37LO-40

37 4A-69

Basa Island

3769-80

37 SO- 407 2

ItoloDlte, tan to br.lzr ' very flnely gucroalc' rttGh scattered flne

vuts I probably salt fllled'

sa l t .

Anhyd;Ite with lnterbedded dolonlte' tan' very finely Eucroeic'

Anhydrlte.

Dolonite, buff to tan, very fhely 3uctoslc'

Anbydrl ta .

LlrEatoEe, bqff to light brolB' den6e' Ellghtly dolo,Bltlc'

DoloElte, bBff to brown, very flnely gucroelc, aohydrrtlc'

LLuEstone ' 6nff to gray-brown ' deEse to very fllely crystalllne'

;tl;;;1t-it1"titic, 
-roira 

rreioue, wlth ecattered dsrk gr€t thale

partL!gs .

LltrEstoqe' buff to gray-b rolto ' delse to vely -{Inell clTs talllne ' . ,
foasl lt fe iorrs, wrth;hite devitrifted and buff to brorn' Qaque chert'

Linestone, buff to brorm' deose to very finely crys tallLtr€' fosail-

lferous.

Doloolte, buff to tan, very fhely sucroel'c'

Lime€tone, buff to brown, denae to very fLneLy crys tal-1iD€ '

Dolonlte, ta to brolrn ' very flneLy sucroalc,

Lirestone, buff to bfoltrr ' dense to very flne-iy crysta11l8e' slightly

foselllfeious l'ith gray to buff to bronn' opaque' sPlcular lq Part'
chert aod eilite triPolltlc chert'

Llnestone, as above ' trace glauconLte frorl 3660-80'

DoloElte, ta' extremely fl lely sucroslc'

Doloolte, tan to brown' very finely to flnely sucroslc' r.ith faLr

lnter.crystallLne and flneLy vugular potosity'

Dolotrdte, bsff to l ight brown, very flnely sucrosic'

Dolondte, gray-tan, dense '

Dolonlte, tan to brosn' dense ro extrelely flnely crystalf loe'



DolomLt€, gleen-gray,

SEeen-8ratr,

l . : : : 1

4687-47L8

4716-88

4788-4822

4422-49L2

Saltpa E

49L2-58

ADhyd rl te .

Sa l t .

taq to br(trE,

4958-66

4966-5066

Salha D

5O66-8t+ . Salt,



5630-40

5640-7 3

5673-EL

5681-5706

cote #2 -]1O6-579i

5706-27 Dolonl te, ehely to stedlum sucrosic' slightly anhydritlc'
pin poLnt porosLty.

5745-50 Dolorite, a3 above, wtth Ptn Point Poroslty, oo fosslLe.
''

5750-61 Doloni'te, as above, very fo8slliferous, Erylolotic' Bore dhyd;tte-
fllled vugs ,

5767-72 ltoloElte, a.a above, pin polnt Porosity, I1o fosa1ls.

5772-96 Dolooite, as above, foaaLliferoue, vuggl porosity.

Core #3 - 5796-58A4

5727-45 IroloD4te, as above, oore fosell lferoue, lncreaslng pqro6l' l t '  algaf; . -
stylollt lc, corals.
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DEp^srMEsJiro€F%+ljEllcfllsouFcEs Ata i 4 l$s3
GEOLOGIC^I SUAVEY DrVrSrOrl

P.O. 80X 30028, L NSING, MTCHTGAN 16909

BECOFD OF WELL DRILLING OF OEEPENING
;&|o"pno"",^ta BLocxs, FoF rrEMs Nor lrsfEo suaMr ArtAGir€NTs.
al : ..iiltBEo BY ^uTHoFtw oF:

.- AcT 61- p,A, 1939, AS IMENOEO. l-l eCr grl, P.A. r969t lS AMENOEO.-' 
lsubmn 2 copiss wnhh 30 day. 

- 
{SubEit 2 cop'ss *|r'n 50 days

ol compl€ion.J or complston.)
NON.SUBMISSION AND/OA F ISIFICATION OF THIS INFORMATION MAY AESULT IN
FINES ANO/OA IMPAISONMENT,

CASING, CASING LINERS AND CEMENTING, OPERATING STRINGS PEFFORATIONS

GROSS PAY INTERVALS ALL OTHER OIL AND GAS SHOWS OBSEBVEO OR LOGGED

STIMULATION BY ACID OB FRACTURING WATER F|LL UP (F.U.) OR LOST ORCULATION (L.C.) (X)

MECHANICAL LOGS, LIST EACH TYPE BUN DEPTH CORRECTION DEVIATION SURVEY PLUGGED BACK

P€FMIT NO,/OEEPENING PERMIT NO,

46244
TYP€ OF wal- latle. conpl€Uon)

Brine DisDosal
FIEIO/FACILITY NAME

BART STAR
WELL NAME 6 NUMgEF

Estelle D1-1 SWD
SUNFAcE LOCATION

SE /a of SW va ot SW % Section I T 30N R 5W
NAM€  NO ^OOF€SS OF OWN€A

'Trarrr E'h6re/ T +;

1503 N. carfield Rd.
Traverse Citv, Mf 49684

TOWNSHIP

Star
COUNTY

Antrim
FOOiaGES: NOBTH/5OUTI EASTy'/VEST

339 Ft. from S Line and769 Ft. frotn W Line ot y.. Sec.
NAME ANO ADOS''SS OF DFILLING CON'FACTOF

.ulqaro/urr-rrers rnc.
1315 N, Mission Rd.
Mt. Pleasant, }{l 48858

SUSSUnF^CE LocATloN (il di.ectonally drallod)

NA Yr of 1/a ol /4 Section T R

NA
COUNTY

NA
DATE OFIILLINC 9E6AN

ro-r9-92
OAIE OFILL. COMPLETED

ro-24,92 IL/Lo/92
FOOTAGES: iIORIH/SOUTH EAST/WEST

NA Ft- trom Line and Fl. from , Lin€ of y4 Sec.

Dril ler2330 Log
FOAMATION AT T-0.

Det. River Arhj
PBOO. FOF!|AT|ON{S)

none
FEET DNILLEO - CABLE TOOLS

From To,
FEE OFTIII-.@ - FOTAFY IOOLS

From 0 To 2330
DATE OF 'IBST INJECTIOAI

12/23/92
INJECTED FOFMAIION

Dundee
SOLUTIO'T 'ORMATION

l{A
ELEVATIONS

r.e. 1404 ft. J n.r. t I n.r t. I cro. 1394 tt.

srzE WHERE SET CEMENT FT- PULLED
OATE

NUMBEF
HOLES INTERVAL P€FrcRATEO

OPEN

L4 53 drlven YES NO

I 5 / 8 901 330 Open Hole In:erval
51 /2 2729 310 2729 - 2330

FOFMATION ]IL OF GAS FROM TO
FOBMATION

otL
OA GAS DEPTH

wr€FE oBSEFVED (X)

NA Lo9-

I\A

DAT€ INTEBVAL TREAIED MATERIALS ANT] AMOUNT USED FORMATION F,U.L.c. DEP1H AMOUNT

L0/29/ 2 2L29-2330 2000 gal 1)Z Hcr NA

BFAND {x) LOG TYPES LOGG€D INTEBVALS OEPTH CORRECTION RUN AT DEGREES YES N O OEPTH

Schlumberger no loss run none
Birdwetl

PRODIJCTION TEST DATA

H?S -  Grains/ l0O cu rL

I AM RESPONSIBLE FOR THIS REPOET. THE INFORIIATION IS COMPLETE ANO CORBECT

J. Savoie ' GeolS teohen J. Savoie' Geologis I

NOTICE: HEPORT COMPL€TE SAMPLE AND FOHMATION AECORD, COFING RECOHD ANO TEST INFORMATION ON REVEBSE SIDE,



i46d:f&

IF WELL OIFECTIONALLY DRILLED, jDD TRUE VERTIC.A,J-
DEPTH FORMATION TOPS WHEFE APPFOPFIATE,

L  f u b L522 ShaLe  and  l imy  Sha le ,
gray, interbedded
with Limestone, as
above, dense

Trimestone/ brown tan
g ray ,  a rg i  l l aceous
in  pa r t ,  mos tLy
foss i l i . f e rous ,
che r t y  i n  pa r t ,
rnicrocrystal l  ine
to  ex t reme ly  f i ne ,
dense

Sha l -e  and  l i ny  ShaLe ,
gray , '  interbedded
with Limestone and
sha ly  L imes tone ,
dense

Sha1e ,  g ray ,  nos t l y
non  ca l ca reous ,
so f !  t ex lu re

T, i rnestone, brown
brovn -g ray .
a rg i l l a ceous ,
r l ru  F  L  r I

i f e rous ,  t race
r es i  dual-  hydro-
ca rbon  s t .a in ,
m ic roc rys ta l  ] -  i  ne
to exlremely f ine,
dense  to  poo r
po fos i t y

Do lomi te ,  t an  bu f f  ,
mos t l y  c lean  /
somevhat foss i  1-
i f e rous ,  suc ros i c
texture in part ,
. - r r  - ^ . ,  . i
v  q 9 y 1  r u  P d !  u -

] -arge vhi te dolo-
m,i te rhombs
ex t reme ly  f i ne  to
microcrys!a l -  l  ine ,
. r ^ ^ , 1  + ^  F :  i  r

poros i  ty

FORMATION RECOHD
(ATTACH ADOITIONAL SHEETS IF NECESSAFY)

TOPS TAKEN FFOM:

N DHILLEFS LOG

Anhydxi te,  nhi  te

IF WELL WAS COBED, ATTACH COHE DESCRIPTION

DFILL STEM TEST DATA

#46244

SAMPLE LOG ELECTBIC LOG

Do lomi te  and  L ime-
s tone ,  b rown  tan ,
fa i r l y  c1ean ,
foss  i  1 i  f e rous  ,
f ine]-y sucros ic
tex tu re  i n  pa r t ,
mi-crocrystal  l  ine
to  ex t reme ly  f i ne ,
good  to  poo r  po ros  i ! y

r522 18  50

18 50 2027

2027

l

.OUNDE

271,0

2t ro 2114

2r74 2222

T5!ror

LIST ATTACHMENTS:

GEOLOGICAL SURVEY USE ONLY



# 46n 44: FORMATION RECORD
(ATTACH ADOITIONAL SHEETS IF NECESSARY)

EIEVATION U]iEo: 
lcEolocrsr 

NAME:

iB  I  E ,  Tav lo r
IOPS TAKEN FFOM:

fI DRILLEHS LOG ELECTRIC LOG .SAMPLE LOG

I FOBMATION
TO | {TYPE. COLOA, HAFOXESSI fo

NOTE:
DEPTH

IF WELL OIBECTIONALLY DFILLED, ADD TRUE VEBTIC}I.
FORMATION TOPS WHEBE ̂ PPROPBIATE,

t l
I I

DRIFT  I
800 Sand, gravel  and

- r  - - .  r - ^ J -
t - r o ' ) '  ! c v E

800 Sha1e, black-very
dark brown, carb-
onaceous ,  f  i  ss le

Shale,  qray-brosn
glay-green giray,
ve ry  banded ,  s i l t y
in part

Shale,  blact<-very
dark brovn, verY
carbonaceous, 4on-
ca l ca reous ,  g ra iny
t ,ex tu re ,  f i  6s Ie ,
trace di  sserr inated
pyr i te,  l% ro Lo*
go ld  spo re  f l uo r -
escence

Shale, gray brorn-
gray gray-green,
l imy in part ,  c. IaY
r i ch ,  ca rbonaceous
in  pa r t ,  1% go ld
- * ^ ' ^  + 1 r r A r
- t r v r E  ! f  s v r .

Sha1e ,  b lack '  we ry
carbonaceous, non-
ca l ca reous ,  g ra inY
texture'  f  i  ssf-e,
m ino r  d i ssemina ted
pyr i te,  fO% t 'o 20%
go ld  spo re  f1uo r .

ION
Sha1e, bro'wn-giray,

most ly ca].careous /
l iny in par!

95

1 1

r  230

t296

19

TRAVERS] L TUEST(
L imes tone ,  b rown-g raY ,

a rg i l l a ceous ,  f oss i  l -
f e rous ,  m ic roc rYsb -
a lL ine ,  py r i t e
inc lus ions ,  dense

Shale and ]- iny Sha1e,
gray gray-brown ,
interbedded with sbal
L imes tone  and  L ime-
s lone ,  b rown-g raY ,  de

Limestone, brot /n-graY,
a rg i . l l - aceous ,  f oss i l -
i f e rous ,  che r t y  i n
pa r t ,  a1ga1  ma ts ,
microcrystal  l  ine to
extreme1Y f ine, dense

r 5  t )

t404

7444

I 4 o4

t444

l S u o

IF WELL WAS COBED, ATTACFI CORE DESCRIPTION

DRILL STEM TEST DATA

LIST ATTACHMENTS:

GEOLOGICAL SURVEY USE ONLY

REVI€WED EYr

oATE OF FEVI€W:
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CEFTIFICATION

I cenill under the panahy of lswthat I have personallf cxamined end am lamiliar withthe hlormation
submined in this documEnt snd .ll afta)hmenrs tnd that, based on my inguiry of those individuals
immedi\telf responsible for obtaining the inlormttion, I believe that the information is true- tccuste.
tnd complete. I cm aware that ther. trc signilicsnt penEhieslor submhtingfalse inronation, including
the Possibilny ol line and imprisonnenL lnel.40 CFR | 44.32)

tAr4E AllD OFtfCrAt llTtl lpt..t. t F t Fmt)

Stephe r  i -  Savo ie ,  Geo log i s
EF  Forrn Tlro-14 t3.8rl
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D(.Aarglrd a', tat!t{l( altduicl]t

olo(ogc,4r 3|anar oivrt arrit0 aor lE a aA,rtrtro. l|.crL.Ar.i.
RECOR9 OF WELL ONILLIHG OF A5€PENING

vEl At ioaa|rta lrocrS toa tta{t tot utr3D tugrt rcr^qi*a$nt
iaqrito ar ar4roartY oa
tr il"Ji,"'.1".11'1,"s iy'.iL*

c .rrgrd l

f l rct tr!. r, rlr. ^9 .|nlxo3o-  
| n d r t 6 d r . a ! - 6

crSldc, cASDrB ll EaS lllo cEmEatlrNc. trcn fll|o 3tnffGs

6NOS5 PAY IHTENVALS

ETII'ULATIOI. !Y ACID OR FRTSTURING

flECH I{IC L LOGS. USt t,.c}t typE BUr{

PERFSA?IO'I6

aLr. oIiEF O|! AflD OAS SHOTYS OBSEnVED Oi !oGGED

w lEe flLL uP p.u.l oB ro6f gncurflol{ G.c.l lrl

oEPTH COniECTtOH DEVr,AttOt{ S|FV€Y fLt,EoCo l^cx

lin " 
J-se r or SE r srcrion 19 r30N n 4ll

ERM mEnCI, L?D.
1503 t!. GARFIEIJD ROAI
TRIYEiSE CIT] , II,ICIIIGAJI

hrst arD Atottts ot 4&!xtc coa.tf, ctoa

Jamee Bigard Dr l l l lng
P . 0 ,  B o x - 5 O 9 ,  1 3 1 5  N : - M i s s i o n  R o a d

lqf^otl rorlr{rlo(,tx
70 Ft. tro,n 5 urr ag 4Yl- tont

at!,
E Ltra ol t sac

|c{ roc4t€ ts !d.6ss, ara.0

L o f  * d  r a  8 . d o r i  T  n

riort'|rr6oi,lx CGii/irl3t

Fl. Iron tha rd R. tsom . tlrt ot l[ s5cL2/ r r /89

Det  R iv  Sa l t

€ll€ urHEn€ sEt cEuEff Ft PUIIEO
o t E

ff MgEt
r|o(Es ST'ERYAT PERFONA'ED

(rPElll

I A Drt-ven YE3

s \lt 9lr Z(P Bx J)/6) Poz 1 2  / 8 t 'o !244- l -2 x
15() 3x cl,ass A - 1 1

q  1 / ? 2151 lm 8x J)/b5 Poz
zdo sx craast A

roFM^TroI crl oR GAS taou to
toaMATror{

oI
OB GAS DEPTII

*rcfiE ESEiVED lrl

ANTRI},I cils 1205LzU
l ?sz

D^'E |lt?€tlvar liEAleo |r^tE8t^rs AAO lMOUrft us€o t()iuAlror{ F U OEFT|l

) / i 1 1 ) ) r l r - 1 ) ' 7 1 7 9 . 0 0 0  S c f  N 2
' I  

? ? 7 - t  ? 0O sF2Ul2t0 sand
100 sx l2 l20 sand
243 bbts r ] .u  ld

EF t\'O axt LO6 TYP€S rr6GE0 tillEnvals otPIr coFa[cr |orr auit aT O€GFEES Y€S TO DEPTN

No loes run

I
P

?ioorrcflol{ tEsl Dl?A

COllD gdlrit BA6 - lrcF/O,
39 l 3

r1,S - Grad5rl0olr, i gnP A\9 OEPlrl

I rrJ f,EtFotlstBlg FoB tlflg iC?oil. tltE t rtfllflo|| rt GollPlETg a]lD

,.Otlct ll(FOfiT CorrPtftt SArrplE Ar{O foiu ltor. fOOnO, COefrG BTCOBO Ar|D Oi|(r SlClr oN t€ltEa



8.rl

1165

L205

1284

L320

r354

1404

206r

2L4t

247 2

raott: F $t!L orHEct*x^lti DRtll,GD,
oEPI|l ioftM lro{ loPa vyHEflE A}FAoPAI rr.

833
1205
1354
L404
206'r
2t4t
u72
24qJ

1165

t205

L284

7320

1354

t"4M

, z06.t

2lt I

L4l  Z.

7t t90

FORMATIOiI BECOnO Pn. y'1L'to
( TTACfl AODrflOr{AL S|EE g lF NECESSAHn

Base of Drift
Ihrk Antrin
Ilav€rse trln
llarrerse lJ
Be1l Sha1e
Dmdee
Det Rlv Salt
llr

Shale, light to Ed gray,
€oft, firsr calc

Sts1e , ned . to dak graY t
firm, ilssile, s1 carb.

Shale, black, fi:ot
fissile, carb.

Shale, liglrt to red.
fitm, calc.

Shale, blackr fi:m
fissle, carb.

Shale ' light graY, fltn,
calc.

LiIlF€tone' tan to light

DF|ILENS T06

rF wEu w^s @fiED, lflrcH oonE oEscfl7tro'{

Dfill! ttlfl tESl OatA

lrith sca
1i€ht gray

Slral-e, llglrt gaYr softt
calc"

to r*rite t
of shale'

, cal-c.

UnPstone ' gray tq tsl
brom with scattered dot
& ar*rydrite b€de.

sirt



start of trt H|(lrh
oEP^!-UrCJ{r (r x tu,,r: B€3orrcls

G€otoctcrl f,uFv€Y otvt6€ar
Bi,r 30qlo

L irst 16. ar€xtc^lt {1909

lri0ttlltO 8i AU]lJOnn 0t
.: rLl 6t. PA ts39. AS At a\DfD E ACr !t5. p^ tr59, A5 At fiiofo

APPLICATION TO (Submd 4 copios):

X cfill{GE srSll ST TUS a PLSO r,|o l! floot{
{.|,. 5.6r'::'C\ ^ti9 Ca t^(SrtE.trot tt . rxrs *; (nu^rg. gr ,!E!Mr t{ rq{!S
^ro cr NtrrsjrME|lt

E AcrozE tgrs or{LY} ;6 rnl.cr'uae (ni oNLYt
i,r!l PrOOuCtrO.r i r.JCGtOt ^rro rrrc Or }l'rO
.e..r,l rr arr a .Frrd D.cu.,

Never Produced

WILDCAT

f,^rra atrD rrutxlaa cf w(Lr Otr.Ia L_ ^r9ioc.! rs.lD

TERRA ENERGY LTD
1503 North €arf ie ld Road
Traverse City ' Mlchigan 49684

cnrr.,i€ ol wttt 3r^t!g FaqJtttto roa.

= PLUG s.'.cx D ErrENo pLucGtNG O.A., gf renroerre
: coFvERt To truEcl|oN oR ospos^L wEu_

E . n o t S E  n o l S E  e  s s d b n  t  3 0 N n  4 l l

CTSEGO

{rorr fo at 0o|€ or, e rPP^ovA! rr4Eo

toqr..allot! iEoOnO tFo'ls .,.6.rr!. d. t.| .,E {E .r-- *t

BOD
Dark An tr im
Trav Fm
Trav Lal
BeI l  ShaIe
Dundee
TD

833
7205
1354
L404
206L
2L4L
2490

o€t^r! eeoro5ro raogEtx*is

aE 21OOr. TIH r ,r i th
and 1335'  and 1345'

IIOIOGI(AI. SURYEY
AU6 t5 t991

Permits & Bonding Unit

Rig  up  comp le t i on  r i 8  and -se t  re t r i evab le ,bT igg " .B IXFR i g  u p  c o m p l e t i o n  r i 8  a n d  s e t  r e t r l e v a b r e  b r l d g e . P r u
ca; ina tun and per fo iate ln terval  f rom--1240. '  to , !27Ocas lng  tun  ano Per fqEa t

" i i [  
E: lpr .  roH'wi th  cas l ls  gun and r IH.wi lh  tub ing t9 ,  1119: :^ l icl r i t h  4 iap f .  TOH w i th  cas i l g  gun  and  T IH  w i th  tub in t  t o -  1 l4u ' '  K r ' g  uP

i i" . t " i i ic  equipment and f iaEture perfed formal ion wi lh ni f , rogen and s. :nd.
E low  we l l -ba i k  i nd  tes t  An t r im  Fm fo r  poss ib le  gas .Elow wel l or  poss ib le  gas .

I  Engineer

Itl rl$lr f I0 Ef



rrlll!i,l{ oEp F?rdJfrSF9L{ffrc^NoEo'.osrc4r? *I.""+LDRffi!€
*"'*?J'ffit.*,

USE APONOPiIATE BLOCI(E. FOR IT€I|IS TOT US]ED Srrrr ATTACIIMIIrS.
FTOUIREO 8Y AUTHOSITY OF:
E acr 61. p.a tgig, As aMElt0ED D A6r E. Fr. tgs. As AM€r,toEo

t€r&r ro. Irrpe o rar
4?S8O I AaB

re.orrrdrrv nrllr-
Illldcat

t,al' r^r.t t r* tEi

Caole #1-19
I'l0l{ SJoirlSSOr{_ At{D/on r,U,StFtCATtOll OF r tS t|glnAnofl MAy fitsdLlriv Ftf{Es A!10l0n firPRsoiwEl,r.

F.E_cqF-D_-o_!_!yElL: [] pLUoctNG EtrnEwoFK(M^rL THFEE COFt€tt TO THE UgtnrcT oFFrcE ruTrr-s o^va AFTEF
coMtt€non of Pt-rrGo o oi FEu'oBXl

tlEt tcAmrr

I'lE !t or SE r or SF. r s|cdon 19 r 30N a 4[l
tq*r,r -Iffi-

![aves I Otseso
tqtl! O€Fn'l

Detrlcit River Salt

I iti:0rufl":fi*;." -16 w.a- r. \ ".ffiL'lI Tbaverse City, MI 49684
| \ -'r? FffiE--i

\JrPo?T" '- ' I
f-9ag!9 llql v,'lEhE sEr l^|oor{r A€cor ,\( C?;G-]C
ls-1/2 t21s1 I M \ _-ffi;;IG--rfi

Purc6ra6affi cor.rt6fioq o^rE
L2-L2-49

xEclnrcru- r.€ nu{
eR /ccL

E'|urxn rra, iEra{E

Antrirn Strale

ffi.---.r------------_----.|_-t-----l

-1
ffi ffi ,gtgl.*t5" g'"gn * t.*, t"=Effi--

NO
Bor&.ffi^ffi^ffir. swr cEMEirr. u st cioc€oeeG?-

Dffell Schlunbereer
lGlkaska. Ml 49646

Er.L PUTCO G/nE|YOn{ CO'|T'IACI9F ^r{D AnoiESe

Phoenix @rating
1623 Northern Star DRive
lYaverse Citv, MI 49684

PEiMltlElt FuEGtr(t wt'xEss

t+t r ^rtlEr
N qat oF drfi BE risa.r nt/E *nc g3 tssuo renun-

Ardrea Sullivan D wrt{EsED plt,crotNc

slns
gzr I D.rdr S.d(! | fyx

Fartor.tJorB---F-'T=- SSti|lt|.&-ftci,rt
nt+lt]i Feo.iOqA a Fqg.d, tprn56 NA AUrt

zDOl7solF{]i7.A
5-1 2L5L LO/: rczlA *- a Bon]ffi

P€rrrr*.--

WELL CAS|I{G BECO, - IFTEH RE|VON|( rdhatr r.tdtlbnr rndffi
C.,t'9

Slz I lborh
Cdrr! ra

Ssct! I Te6.
Parhraloart

G--r-;- h$r|. n Prcont
Frftr.tiors

r !tu!9a4 iow?\-1 /7 lL47 Lcf/2SO Pc,7.,/A It Aa. i , l i  - -  ^*-  L^1^ t l  <r
a ?aAO ui rh ,(Xy) o^t lmr

.^;a n'-.^ *-E *;li-
fZq fXn q"f'Nr- 1m -o"
cntin .-J i6-ii-1i7fi
-qand ?at hhl s f1ui.l.

|\tov.e. in^Pool !iC, flg "p. 
q!,_*S_ rubing and acidize op91 hole secrion wirh 10O0 gal 152and.1000 gaL 287" HCL acld. fiH yith CIBp-set aL L4Z5t , 

'TIH 
with nerf euri-,rnd-r.--r-s_ r ro"

=:ilg l"* L244-L274' ,..L337-!3r+7', acidize perfs with eaoo gar-i;e?iai-it#ir[tr-riti'irsl'4cF Nz. foarn, 3oo ax 2o/4o sand, lm sx tzl20'sand, 243 bbls Eruia. Fi"* b";k i; and shutin weli-.



tJIiE APPNOPiIATE EL('GX8. FM lltMg (|I L|s|ED CIFJ'I ATIACH^|ET'IS.
EEOUIREO 8Y AUNOfiITY OF;
3 ACT 8t. P.A. 1C!9. A8 Afrti'oco E aE 3r5. FI €A, AS ArrEt{oto

tl0l'l'SUBMISSIOf{ AllD/oR FALSlflCATloll 0F lllls lXf(XnoN ftdAY RESI tt
n F[{ES Al{t ron n PfiEor{MEt{T,

RECORo OF WELL: E PLUGSINO E nEwOnK
tMl[ DFEE COF|€S tO rHE Osrn|ct OFFTUE Wrr]] O O Y3 AFTEn
COi.PTEIOI{ OF PLuCClf{g On REwOaKt

Terra Etergy L!d.
1503 N. Garfield Road
Ilaverse Cigy, MI 49684

ca5rn6 6r2E w. €iE 5F AnoaDar |EcovcicoFor o8 npr'e! trPE @ sFDq€s oF P(ugg oETrx rucEol3rEks f cErEirr a rool'vgs

-.Cr
dllf,t

r t

Hi ffi,ffi '.,ffs. g^s* ,- f,{-l&TtGr

*i{Ft'- ]
wEr! plrJcomoliEwor( @frt tlcron elo effEis PEiMttGE 3 ttlrccrxc wlirEgs

N MEtg oF oxh nE iESEm l'vt inr(t E ltXiUED p€RMtT

rl WITIGEIED PLTJGGING

wEt CTS|XA REOOf,D - BEFOEE HEWOf,X
Cr!h!-=;--r-ffi- C$rant

S..rr I Tyli
ftdorrtb

F!.|| | to
LLt c F tatra

T€alnanl Faa!.tt

Pa,tora|brl
| !tuglrd, t6r?

a-q /q p zfn L

\-1 /7 t1\1 | Lc0./2AO nzlgA

.L CASltrlG RECORD - AF En nEWO$( (tt|r .tt3 .&n{q!f lnd drrnlGs onttl
c.ang---G--r=ffi- Carncnl

$cr3 | TYo.
P!.tddro|r|

F.oan I to I !lraoa(|. ncr?
NA NA

A.\ fA 07a1 2Cn/150 POz./(r A
q-t t7 : l  s l  I 10 /75/,| Pdt ler a 17t lA 1t7l ! 3550 oel Fe ae' t 6  7 2

30.m0# 20,/40. 10.000#
12/2O eanlrl fra<t

37 to 1347

oElcrisE rr oElA|! now wEr.r

Acidize 66 w/L6)A gal L57" IEL ed 100O gal 252 Hcf-. TIH with CIBT ro 1425' arU s€r. Spot
25O plaL 157" Fe at 1350', TIH wtih perf gun and perf L244' to L274' ard 1337' to 1347r h'iih 4
jspf. .deidize perfs ruith 3a0O ga! IjiZ Fe, Flotr bsck frac, Drill up CIBP at 1425r. TIH nith
Arrou XLH packer ard set at 2095'. fiH with 29 jrs 2-3/8" tubirg, dual packeFnd 36 jts 1.9Arron XLt{ packer ard set at 2095'. fiH with 29 jrs 2-3/81' tubing, dual packernd 36 jts 1.
tubinS ard sting, into at 2o%' . Ft dual _packer at L2o2t . TTH lftth 35 Jts 1.9'r t bfurg andcirculate corrosion inhibitor r*ith tublng/casing annurus. sting lnto dril pacter.
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wlrL r.ra a r,lragta
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A n  t  r i m

3 Sl,tD

14 ol E 1r or N[t l. S.ctlon 2 130N R5tt

ANTRI
t@t^Gls (nrkJgorrrr 14!l/vrt3l

1250 r r  t ron N Lnc rno 10Gr r ro"  E [ rmd$s.c
sugsuBt^ct !9c^lron t o,rq.!b dr.ol

t o t

Fl trorn Ln€ r.d

lt ol ta Scctrm T n
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r^srt tsr
!n ol v. Sec
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c^s|'{6, casrNc LtNEiS AfiD CEMET,?|N6. oe€nATtHC StFtr{cS

GNOSS PTY ' TENVALS
FOFuAlri,,ll

STIMULATION 8Y ACIO OR FR CIURIXG

MECHA'{ICIL LO6S. LIS' EACH TY'E IUN

Fnoouc?tox tEsT oatl

PEAFORA'IONs

ALL O1HER OIL   D GAS SHOWS OBSEBVED ON LOGGEO

wArEF F|LL Up (F.U.l  OR LOST c|qCUL TTON {L.C.l .  tr l

DEPIH COFf,ECflOT{ oEvt^tloH 6unv€y ptucicEo 8tc(

,r&rE r,Jo  lrOrlSS Ot O|viaA

:!P;.A ElriGY, LTD.
r. 5 03 ri , G.iiFrELD Fr>L'J Ji, G.iiFIEJ.D NOAD
:sxvEtsE cITt, MrcHrcAI,r !

rralr€ 4rro aDoitls of Dhr![t'.c cgfurE^ctoi

Drl: Dirll|no o.i^n

5-10-89

S i J .  Sa i ,o i  e

tof" ia l rof t

 [  rFttatfo M IIBr^tS ^ D lr.rouriT

8a^NO txl roGGED |nlltnvAls DEPl}I CORF€Ctlof{ DE6FEES rYO 0E Pl |r

I,El l a l  l . i1 ' rg+an Y an-Npt|tron o-2L55

coxD a!lrr6.t GAS - MCt/.1./ nr5  -  G, .d ! , !00cu n 6 H P  ^ x f  g l P l n

ir af,.t dEsPoHsialt For Tt$8 REpoiT, tHC XtFOttATtO tS CO pLttE AnO COnnECy.



FORMATION N;COBD
(ATTACH ^DD|T|ONAL SHEETS lF i.tECESgAFyl

; -1 1955

,rott
OEPIs

KB

907

LL25

1180

L257

r794

' L376

2035
' zLt4

2250

2385

90t
907

1180
1320
L375
2035
2tr4
2471

tL25

I  180

1257

Itg4

L320

u- l ;

rt^r^rL! 
-DrB!cT|oN^rfi oi[iEE6- rauE yEhr&|r

FOFUI!|OI{ IOps rfHgnE lpFiopBl tE

Base of drift
Top of El-lsmrth
Dark Antrifi
ltarrerse Fln
ltaverse I5
BeII Shale
Drdee
Total lbprh

-. Shale, liglrt gray, soft,
tI.tmrcalc.

Shale,  l lght to med
ray ,  so f t - f i r o ,  ca l c

Sha le ,  b1ack ,  f i rm
f i ss i l e ,  ca rb .

DNILLERS tOG SAL,IPLE Loc Er€cTnrc

, : t t t  aOLIF  . r . i , i tS5 l

IF VYELL WAS COFEO, ATTACH CONE O€SCRIPIO

OBILL IICfl ?E8' OATA

1320 r376

t n ? <

Z I L 4

'2250

238 5

2390
24LI

Sha : ' e ,  l i gh t  g ray ,
f  i rm ,  f i s s  i l e ,  ca l c

Sha Ie ,  b lack ,  f i rm ,
f i se l l e ,  ca rb .

Shale, l ight erav
f i rm,  c ; l c . ;  so ie  i
s tone,  vh i  te .

L imes tone ,  wh i te  to
tan t ,o dk brown, some
sca t te red  sha le ,  l i gh t
g ray ,  f i rm ,  ca  I c .

Shale l ieht to med
b lue  g ray  r - so fE ,  ca1c .

Limestone, gray to
tan to brown, t . ighf wi
scattered dolomite bed

. Dolomite,  i ied to dk
orortn,  porous
Anhydri te ,  white

L imestone,  l iRhu eray
t igh t  w i th  scaEterEd 

-

beds  o f  anhydr i te  and
d o l o i n i t e .
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MICHIGAN DEPABTMENT OF PUBLIC HEALTH
WATER WELLAND PUMP FECOHD

t"'""rg 
l/T R ,'"*f.ilffi T, t,' $"J";,3'*"'

t l  L!.., '  | =-, n.
11,1oQ D t' ' 0z'

s. owNERoF WELL c"hBllg5 U,
Addrsss GaO S p Et f

| ,3J^7 w.ggos,'f! 
o'

o****#l"Q"frr"ili 8""" [ "oLocalo wlth 'x' ln Sgction Eolow

+- t -  L
t t t

T --r- T-
-l -t- L

t t l

.f _bf_u{etJlld
+i '4 )

Ec"n"root Elnoery E onn"n
E rntt* Roa E euge'Eorea ! J€neo

UsEr EfHous€hold nTyp€ | Publld Eryp" ltl pucll"

E tnigariln irypo tla P'./blb EHoat Pump
E Te6| wsll lType llb Puuic n-

7. cAsllic: ! sleel lThrsaded
Mn*,i" Emu"a
Ioq*r--,--,-

oiamerer -1f- in. ro lflt. aeprr'
-_- _. ,in, ro __-_-,tt. dopth

BONE HOLE:
oi".u,",, L n. * LLA;. *ot,

Weight__lbs.,rfi.

E Dive shoe
E shale Pacter

2, FORMATIONDEACBIPNON

FTTTNGS: Br€m6r

Dghnk Abo!€ scr€€n .- -,-.----.-n.

8€low Land Surlac€ E Frowtng

10, PUMPING LEVEL: Be|ow Land SuTIace
fi. Albr--hrB. Pur',*ns at . LaO.p.t,l.

E a"rt"r Ehr' I Test Pumo

11 .  WELL HEAO COMPLETION:

UfFiiess Adapler n tz' Abovs 6rade
E Bas€n€ ottsel n w"tt tor""

E ruo ffY'" r-' j
Qbentonrte Elom'

1S. NEARESTSOURCEOF POSSIBLECONIAMIMTION:

ryp" SAf-tr<-. nohn"" 6dfl. ot ecrton tt/ E
rype__-r - Dlshnce ---lt. Dlieclron-

14. PUMP: n f|ot herattsa Insrelladon Ont

it .

rs. t ffidNoorueo weriiirucoeot ! v"" ! t.to
Cagino Dsmetor _in. D€plh _ n.
PLuGGING MATERIAL: I iiear cement n B"nronir" Str,,v
E Comert/Bertonir€ Slurry n Coocrete crour I B"nn"octip,
No.dBsgs-_--.--- Castng R€moveat D v". ! No

16. REMABKS: (Elevat on, Soorc€ of Dala, otc.)

I7. DNILLING MACHINE OPEEATOR:
[emptoyee D suo-nt.acro,
Na$0

Ihis w€ll was ddl|€d und€! my ilrisdiclion and lhiE fsport ls ltue

A  l l  t  \  ( \ t /
sA- Dsrs 1,1't-  \ l1,4------T-"--

lutl6,lr,: ld 364 Pl I'.'N
chrLt.r: ai.dt,!d

,b.ity: c.nvrrrron.l.vlohllq.'lDycro .lonlr.Dl.driM.

15. WA]ER WELI coNTBACTon's cERT|FlcATloN:



€ffi
05000000748

WATER WELL AND PUMP RECORD

Completion is required und€r authority ot Part 127 Act 368 PA 1978.
Well lD: 4A Feilure io is a misdemeanor.
Tax No: 05-13-0'13-001 -60 I Permit No: A01-004 lcounty: Antrirn lTownship: Slar

Well lD:05000000748
Elevation:

Lat i tude:  44.99581562

Longitude: -84.86237975

"l?',lt*, u, lt""'lT l'"s',ft!ff: lFrench 
craimlwss*:

Distance and Dir€ction from Road Inte.sectloni

lme:
wnoi Middleton. Green B.

WellAddressl
11311  \  /OODS|DE DR.

Owner Address:
90 MCCOY RD.
GAYLORD MI 49735

Pump lnstalled: Yes Pump Installatlon only: No
Pumo ln€tallalion dat€: HP: 0.75
Manufucturer: Goulds PumpType: submersible
Modet Numbor: Pump Capacityi 12.00 GPM
Lengith of D.op Pipe:1f!4.00 ft. ld of Well:
Diemeter of Drop Pipe:

Bore Diameter 1.  500 In to 165.00 f t .  dep{h
Bore Oiameter 2l
Bore Dlametei 3a
Heiqht 1-00 ft. above grade
Gasing Flttingi None

Threaded & coupled
4.00 in. to 157.00 ft. depth

Pres6ure Tank ln6telled: Yes
Preasure Tank Typs: Unknown
lllanufdcturer: Challenger
Model Nu|nber: Tank capacity : 20 Gallons

Static Waler Level: 140.00 ft. Belor Grade(Not Flowing)
Yi€ld Te* methodi Test pump
lll€asurement Taken During Pump lest:

0.50 hrs-  pumping al  22.00 GPM

Abandoned Wel l  Plugged: No
Reason tor not plugglng Well:

Abandoned well lDl

Fllter Pact(ed: No
Screen Diameter: 3.OO in. Length: 4.00 ft
Screen Mat€ al Type: Stainless s(eel-wire wrapped
slot  10.00 in.  set  Eetween 157.00 f t .  and 161.00 f t .
Blank:
Fitting6:
Neoprene packer

Well Grouted: Yes Groutlng Methodi Unknown

No, of Bags: 4 Additives: None
Giouting Materials:
gentonite slurry From 0.00 fl. to 150.00 it.

Well Head Gompletion: Pilless adapter

Business Name: JACK'S WELL DRILLINGNearsst source of possible contamination.
Type DistEnce Dlrection
Septic lank 60.00 fr. North

Signature of Regi6tered Representative Date

WATERWELL CONTRACTOR'S CERTIFICATION:
This well was dnlled under my jurisdic,iion and lhis reporl is true to the best of

Drill;ng Machine Operator Name: JACK

Employment Subcont|actor

ATTENTION WELL OWNER: FILE WITH DEEDEQP 2017C(2/2000)

Page 1 of I



DCQ' y1gH164x DEpARTMENT oF ENVTRoNMENTAL euALrry
, DRTNK|NG WATER & RADIOLOGTCAL PROTECTION DtVtStON

WATERWELL AND PUMP RECORD
Completlon ls r€quired undsr au0D.ily of part 127 Act 36E pA tg78

FaibrB to comply ls a miedemsanor

Di4tanco ar* Okocriofl iio{ Boad tnlsr66otbn

0 ̂ .r/hl^/tt t-6J e {l oA t Add,€ss Dal€ GateF
9 991 Fr lnroee nd.

F.i1n1a4, MI 49 730
Address Samo ai vvol Locarion lz| Voe hl ilo

Locare {,irh , in Sscrion Bolow

+ - t - . f -
r r l-T --T_- 

T-
- t -LL

J t l

s. n cuur" r*r E Fotury [ o'i*n ! oun
LJ Hollor,/ Rod l^g Auo€r/Borad Ll Jerted U

6. UsE: E lbusshotd ETyp€ I pubtk fltypo tI pubtic
fl tmsarbn lryp€ la puUic DHear pump

! Tasr W.lt I Type b ptld]c tr-_-

7. cAslNG: E sGsl
ll Plasric

!ort't' 
oiu^"o,, f !r^

---in.
to. - __il. deplh
to _lt. d€pth

BoRE HOIE: qr
Diarnsbr: zl-ln. ro lr. dapii

__,.,_in. to ___tr. d€prh

Heiqht: Abow/8elow
sur""u,]Z-rr

Weighli--_lbs-tlt.

! otir* st'o"
! shalo Packu,

2. FOBUATTOiIOESCRIPTToN

Blank Abow Scre€n

8. SCREEN: ! Not tnstaltod ! G,,avd-r,acked , - . .

:lf^**s-{r' -- i"-T^':' f ;.-
FITTINGS: Alk-Pacror Ll Breme' Ch€d(

S STATIC WATER LEVELI

. I 4t-, B€row rand surrace tr
10. PUMPING LEVEL B€low lgnd Surtace

\. Afi€l --{4- hrs. Pumpirsal
nptuns", l-lo"'r5'F !ni'

1]. WELL HEAD COMPLETION:

,ElPi ess Adop(er ! rz, Above Grade
fJ sasement otts€r ! wa gor""

I2, WEI.LGROUTED?
[Neat cement

! r.ro [lv"' I]l)m -_ b_ rr.
fl4 B€nto'rito -. L)odgr' 

o*.n*g lo I t ,,t

13- NEAFEST SOUFCE OF POSSIBLE CONT
y' 92- oi"rnn"e ,fu5---,fi. oirecrionl
-._._. DhE^ce _ft. Dnsdion____

14. PUMP: D Not Inslalled D Purnp tnsrattation Ony

lefoder Numbs,_ .., ,_ Hp./{ . udts.ll0
r-€ngth ot tjrop plps 

/5 t _ __rt. ftpadt I d)_op. M.
TYpr' p s,u."Liu" !..t"I D orno,

rE. AMNDoNEDW€IL pLUGGE0, n v"s D ruo
Casing Dlam€ler __- - _in. O6pth__.._,_,_tt.
pLUGG|NG [,t IEA|AL: E Noar Ctnrenr f] Benronho stwry
n camanyB€nbnne sturry E concrere cror:r ! g"n,*i, 

"h,0"M of Bags---. --- casing Bemoled? E v"" n No
16. REIiAFKS: (ElevaliM, Sourcs or Dah, eLc.,

I7, DRILLIiJG MACHINE OPEFIATOE:

Y" 44 e/+v'r .\P'.s<. s t( i

1€. WATER WELI. COMTBACTOH'S CEFTIFICATION: \
TtB w€ltwas d,ilrod under my tr.isdrclion ano trus repod ,s lrue ro lh€ t'€sl ot Ly

-gfu*r-Qt o"" B:-F-7)

xrcwledoo and b€liEt.

EQP 2017 ( r 2/96)



Effi
05000001341

WATER WELL AND PUMP RECORD

Completjon is required under aulhority of Pert 127 Act 368 PA 1978-
Well lD: ailure to is a misdemeanor
Tax No 05-13-014-008-15 I Permit No: 03-111 I County Antdm I Townshlp: Slar

Well lD: 05000001341
Elevation:

Latitude: 44.9892551 2

Longi tude:  -84.88761098

"3i1',Lt*, u, I "*'[" l'"il',f o!9"" I 
French crarm

Dlstance and Direction from Road lntersgclion: OFF PRIMROSE ROAD

W€ll Namel
,ll owneri floben sban

Well Address:

M I

ownerAddtesal
5345 KORTASE
aoYNE C|TY Mt 49712

Pump Installedi Yes Pump Installation only: No
Pumo Installation date: HP: 0.75
Manutacturer: Goulds PumpType: Submersible
lllod€l Number: BRUISER Pump Capacity: 12.00 GPM
Length ot Drop Plpe: 120.00 n. |dofweltl
Diam€ter ot Drop Pipe:
Draw Down Seal U$ed: No

Casing Joint Threaded & coupled
Diameter 4.00 in. to 126.00 tt. depth

Borc Diameler 1: 7.00 in.to 130.00 tt .  deplh
Borc Diameter 2:
Bore Diameter 3:
Height 1.00 ft. above grade
Caslng Fitting: None

Pressure Tank lnsialledr Yes
Pressure Tank Type: Unknown
Manufacturer challenger
Model Number: PC66 Tank Capacity :20 Gellons
Plessure R€lietValve lnstalted : No

Stalic Water Level: 95.00 fl. Below crade(Not Ftowing)
Yield Tesl lrethod: Test pump
Moasurement Taken During Pump Test:
100.00 ft. afler 20-00 hrs. pumping at 12.00 GPM

Abandoned Wel l  Plugged: No
ReaEon for not plugging Well:

Abandoned well lD:
Screen Install€.|: Yes Well lntake:
Filter Packed: No
Screen Diameter: 3.oo in. Lengthr 4.00 tt.
Screen Material Type: Slainless steelwire wrapped
Slot  10.00 in Set  Between126.00 f r .  and 13O.OO f t
Blankl
Flttlngs:
Neoprene packer

WellGrouted: Yes Groutlng Method: Unknown

No. ot Bagsr 5 Additives: None
Grouling Mateaials:
Benionjle slurry From 5.00 ft. 10 110.00 ft.

Well Hoad Completion: Pitless adapter
Conlractor Tvpe: Waler well drillin0 conlractor
R€g islrallon Numb€.: 1617
Business Name: JACK'S WELL DRLGNearest source of posslble contamination:

Type Dlstance Direction
WATERWELL CONTRACTOR'S CERTIFICATION:

This well was ddlled under my jurisdiclion and lhis report is true to th€ besi of

Signaturo of R6gist€.6d Representative Date
Drilllng Machin€ Operator Name: JACK

Employment: Subc!ntractor

ATTENTION WELL OWNER: FILE WITH DEEDEQP 
"017C 

(2t20OO)

Page I of I



DCE l,r1sH164r'l DEPARTMENT oF ENVTRoNMENTAL euALrry
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION

WATER WELLAND PUMP RECORD
Compl€tlon is required undcr aulhority of part 127 Act 3OA pA 1978

Failure to conply is s rfiisdemeanor

Dstance and Dlrsclon lrom Roa.i lntorseotion 3. OWNEROFWELL
Add,6rs CIIIPPAT MIKE

10303 aIJnA l1!$r.
EIIRA !{I 49730

Addross Sams 6s l/\bll Locarbn E Ves n ilo
Locat6 wirh x'in S€ction 8otoh,

-+ *t J-
t t l-T:-- r

+.- l -L
r - t l

! ru"," w.tt
E ned"cern"nt w"l

s. flcautotou ! noury ! oriu.n loug
! Homw Roa [ltusezgored lJerea n -

6. UsE: ElHousshold [Typ€ | Pub]ic
I tnigarion ! lype la euuic
I Tesr well D Typ6 tlb Publ,c

EType ttl P{,b{lc
E Hear Pump
D

7. cAslNG: Elsteol
D pas*

Diamrtor: t/ in, to leltrL
.._,.__in. ro _ -li. dsprh

BOREHOTE:
Diam€|or: 7 in. to,/4grt. d€prh

Hoi0ht: Abovo/Adbu
Surlace: / n

Wojohr: // 
:!P tbs.4r.

FfDrive sho€
Ll Shd€ Packsr

FITTINGS:

8. SCREEN I Not tnsrattea 
,f lcravelpacksd

#!#fp;-- li:" -+;-
Lengrh: - 11 '__-

....._ _J' ald ___fi$___rr.
rr l JBrsmdr ch*l{

9. SfATIC WATER LEVEL:

9 2 ,tt. eebw rana suriace I rtowinq

10. PUMPING LEVEL: B6low Land Surtace

IAE-\.erc,- -l .J^rs. Punrptns ar -c.p-i/.
D e",t", n e, pr"* ru,np

j . l l ! . . i . ! , . r ; I \

11, WELL HEAD dOMPLETION:

@en ." aa.pr, 5o!4 ! 
,2. Abov. G,ade

Ll Easen'ont Ollsor LJ Wetl nor,so

MAY 27

F/om / /.< ro ct n.
not".

12. W€LTGFOUTED? Druo p V".
! Neat cemsnt E g"ntontt"

13. NEARESTSOqBgE OF POSgALE CONTAMTNATION:
tyoe -J4rg+i r D's!anco-t56 - -i!. Dk ecnon {
Tyae Dktance tl. Dksc[on_-_.

USE A 2AIO SHE€T |f NEEOEO

ModelNumber_lrr 4 - e6/a' capaclry

J4. PLJMpi flNor tnsrattec DPrrp tn.ml,'rcn orfy
l,bnllacue/sNanE €./rarrl?! L ,, J-i\J

tr,ilw#:;!#a'ffi ?Jl;.*l"t'ff"
rYPE: . Fsubm€rsibr" !.r"t Ion"'
PRESSUFETA}IKI

tvlsnuhcture/s Nams--14.dlXlig:al...-.

rs. ABANDoNEoWELL prucGED? L_l vos
Casing Dkmot€r ___., --if- De h_1_____-tr.
FLUGGINGI4nTERIAL: ! N€ar Ci,rnent n B4nlonito Stur4/
E csmenvBentonire sturry n concrore ciour n Benbnite chips
tb,olaaoq casing namov€d? [] v"" ! to

16- 8EMABI(S: (El€varion, Source o, Data, etc.)

17, DBILLING MACHINE OPENATOR:

18 . WATER WELL CONTRACTQA 6 CE RTIF ICATION:
This well was drill€d uM6r dly iudsdicrion and rhis /eporr is blr€ ro lhe bosr ol my.

and boliol

Signed. _ __o",_5:18.t?
CiEOLOGiCA.i, SiJRVEy e0py EQP20l7 (12/96)



Dt(O rurrcHrcnru DEpARTTiTENT oF ENVTRoNMENTAL euALtrY
DRINKING WATER 8 RADIOLOGICAL PROTECTION DIVISJON

WATER WELL AND PUIIIIP RECORD
Co,npletton b rdquhed undor authority of Pai t27 Act 368 PA 1978

Failuro to comply 16 a mlsd€meanga

WATER WELL CONTRACTOR'S CEHIIFICATION:
This ; was dill€d |Jnder my iurlsdiclion a.d lhis fsPort is trle ro the be$t ol my

,.'t

4
l

owNERoF wELL tl c+ (<3. owNE*oFwrlL tl ct fde { ri lflFaje-^*'""" 1e577 /9 lb* H ul/'
Eln) r* /t4att !731
iairi"" i"r.- 

"r 
w"'ir """rion fl Yes lJ m

Di€rahca a^d Dkectlon ltom Foad l^Iersec on

Locate with 'r'in section Eolo$/ sklch Mgp

"+ -l- L
l t l-T -T- r

-f -t- L
I  l v  I

i-Ei*'" t*' 
'D 

too"o E on*n ! -s- 
!"*"* E Auoer/Borao I Jolt€d q:

6. usE: D$ Household E Ttpo I Publlc I Tvo€ lll Publlc

D t',ganon Drype tla public DHoat Pump

Iresr wetl ETyp€ llb Publ|c

Hoiohr: Abjv€€olow
Surlacs: I ll

W6ightr -,lb!rll-

[ fttus shoo
I shat€ Fscker

7. cAstNG: Q steu Stnreaaea
fl pusd" nwebaa
DPr,"'-.- . - -

Dtanerer: '/ tn to Lf;.Llt deplh

-- .in to - -*ft depth

BOBEHOLE:

o,.mere,, --)--'n 'o l-lfutt. aPn
, -in 10 ,-fl. deplil

2, FORMATIO(DESCRIPTION

Bololv Land s0rfac€ ! Flowing

10 PUMPIIiG LEVEL: Bolo$/ Land Su ac€

-. . -.n Anet - .Y+-h6 Plrnpno al

LlPlunoar Ljga'ta, Ll Ah

1 J, WELL HEADCOMPLETION:

S Plttssg Aaoprcr Ll tz" mow er"ou

n Ba*menr Ofiger Ll wellHousa

nuo 0$v.u From --- b-- lr'

13 NEAREST SOJBCE OF POSSIBLL C9NTAMNATIONi
lype 3 al I t i- oistancs F-Lt' oircai"n

type-.4- .-- D'stance -:Lggq!
UAE A zNDSHEEI IF

14. PUMP: n Not InsJnled
Lilanulac re.s Nam€ j;aq

jnsta||ation Only

PRESSURETA!K:
llhrulacnxet's NBm€---
Mod€lN!mber-. .---- " -capaciry----* Gallonl

15.  AEANDONEDWELLPLUGGEO?

Cagino D-rameter -- --in

PLUGGII.IG MATERIAL:

n cameni/Bentonite Slurry

nv*  I r "
D€plh---- --ll.
D Hea c;nrent
fl con","t o'out

n Bon|onite slurry
I sonroniro Cr'ip"
n v'" IruoNo-olBa€6- Casing R€movod?

16. nEMARKSi (Elsvalion, Sourc€ oi Data, elc )

17- DNILLING MACHINE OPEnATOR:

EEmptoye" D sub"onttucto,

@ --<rsen
ALJIHONZEO NEPRESENiATWE

cli:0i. ociie

4

EQP20r7 ( l2196)



NEft WATER WELL AND PUMP RECORD

Completion is required u0der authority of Pert 127 Act 368 PA 1S78.

Well lD: 05000000682 Failur€ lo comolv is a
Tax Ho: 05-13-015-003-05 I Pennit Nor A00-597 lcounty: Antrim lTownshlp stal

Well lD:05000000682
Elevation:

Lalitude: 44.99308632

Longi{ude: -84.88885784

TI,."".,;I*T" r_ayfs!$v" I 
F."n"r, cra,ml wss,r

Distance and Dlrectlon from Road Intersectlon:

lme:
Owner: Jenv & Wettlayfer Broods

Well Address: ownerAddress:
11050 Sprucedale
Elmira [Il 4S730

PumD lnstalled: Yes Pump Installallon only: No
Pump Installatlon date: HP: 0.75
Manufaclurcr: Goolds PumpType: submersible
Model Number: Pump Capacity: 10.00 GPlu
L€ngth ot Dtop Pipe: 140.00 ft. ld olwell:
Dlamelef of Drop PiPe:
Oraw Down Seal Used: No

Bore Diameter l :  8.00 in.to 150.00 ft  depth
Bore Diameter 2:
Bore Diameter 3:
Helqht 1.00 ft. above grade
Casing Fittlng: Non6

Caslng Typ€: Steel - black
Casing Jolnt Threaded & coupled
Dlameter: 4.00 in. to 146.00 ft- depth

Prcssure Tank TyP6: Unknown
Manufacturen challenger
Model Number : V-60 Tank Capacit : 20 Gallons

Statlc Water Level: 125.00 fl. Below Grade(Not Flowing)
Yield Test lrelhod: Test pump
lreasurement Takon Dufng Pump Test:

0 50 hrs. pumping ai 22.00 GPlu

Abandoned Well  Plugged: No
Reason for not plogging Well:

Abandoned well lD:

Filter Packed: No
Screen Diameter 3.00 in. Lengthi 4.00 ft.
Screen Material Type: Stainless steel-wire wrapped
Slot 10.00 in. Sel Eeh^/een 146 00 fl. and 150.00 fr.
Blanki
Fittings:
Neoprene packer

WellGrouted: Yes Grouting Method: lJnknown

No. ot Bags: 4 Additives: None
Grouling Materials:
Benton-rte dry granular From 0.00 ft. to 150.00 ft.

Well Head Completion: Pitless adapter

Buslness Name: Jack's Well DrillingNearesl source of pos6ible conlamination
Type Distance Oirection
Septictank 70.00 ft- Wbst WATER WELL CONTRACTOR'S CERTIFICAT'ON:

This well was ddlled under my iurisdiction and this report is lrue to the besl of
hy knowledge and belief.

Slqnature of Registeted Representative DateDrilling Machlne Ope.ator Name: Jack

Employment Subconlractor

ATTENTION WELL OWNER: FILE WITH DEEDEOP 2017C l2l2OOOt

Page I of I



s* WATER WELL AND PUMP RECORD

Completion is required under authority oF Part 127 Act 368 PA 1978.
Woll lD: 05000000751 Failure is a misdemeanor.
Tax No: 05-13-015-005-00 I Permit No: A01.o1O lcounty Anldh lTownship: slar

Well lD:05000000751
Elevalion:

Lalitude: 44.99198635

Longitude: -84.8885592

""tliunr, l*"'lT l*i6'^l8!$; lFrenchcrai'nlwssN
Dlstanc€ and Direction arom Road Intersection:

nme:
wnei Dennis Cross

Well Address:
2576 PRIMROSE RD.
ELMIRE MI49730

OwnerAddress:
2576 PRIMROSE RD.
ELMIRE MI II973O

Pump Install€d: Yes Pump Installation onlyr No
Pump Insiallatlon date: HP: o-75
Manutactuler: Goulds Pump Type: submeGible
Model Number: Pump Capaclty: 12.00 GPM
Length of Drop Pipe: 135.00 lt. ld otwell:
Dlameter of Drop Pipe:
Draw Down Seal Uaed: No

Dlameter 4.00 in. to 147.00 f t .  depth

Bore Diameter 1:  5.00 in. to 155.00 f t .  depth
Bore Diam€ler 2:
Bo.e Diameter 3:
Height:
Cabing Fifting: None

PrE*ur€ Tank lnstalled: Yes
Pr€sBUrs Tank Typei Unknown
Manufu cluiei Challenger
lrod6l Number: Tank capacity : 20 Gallons

Stetic Weter Level: 120.00 ft. Below Grade(Nol Flowing)
Yield Tost l/lethod: Tesl pump
Measurement Taken Dudng Pump Test:

0.50 hrs. pumping al 20.00 GPIVI

Abandoned Wol l  Plugg€d: No
Reason tor not plugging wdl:

Abandoned w€ll lD:

Filter Packed: No
Scieen Diameteri 3.00 in. Length: 4.00 ft.
Screen Material Type Slainless steel-wire wrapped
Slol :  10.00 in.  Set  Between 147.00 f t .  and151.00 f t .
Blank:
Fittings:
Neoprene packer

WellGrouted: Yes Grouting lllethod: tlnknowo

No. of Bags: 5 Additives: None
Grouting Materials:
Bentonite Elurry From 0.00 ft. to 135.00 ft

Wel lH€adComplet ion:  Pi t lessadapler

Business Namer JACK'S WELL DRILLINGNearest source of Dosslble contamination:
Type Distance Direction

WATERWELL CONTRACTOR.S CERTIFICATION]
This wellwas ddlled under my ilrrisdiction and this report as true lo lhe best of

Signature ot Reglstered Reprcsentative Date
Drl l l lng Machlne Operator Name: JACK

Employment: Subcontraclor

ATTENTION WELL OWNER: FILE WITH DEED 1l1Ol2OO212:54EQP 2017C (?2000)

Page I of I



.  GEOLOG|CAL SUnVEY SAMPLE N., I  I
L l

WATER WELL RECORD
AC't 294 PA 1965

trmlr.rrnmn-r
MIChIGAI. I  DEPARTMENT

OF
PUBLIC I IEALTH

N

r , /  WATER V/ELL CONTRACTOR'S CSRTIFICA' I ION:
Thl6.w. l l  wor dr l l l rd i rnds nv lur l .d l . l lon ond th l '  r lport  is  f ru.
lc  th.  !a! r  of  Et tn.wl .ds.  qdAol lof .

GEOLOGICAL SI.JRVEY COPY



G!OLOG'CAI  SUNVEY [ IO

MICHIGAN DEPARTMENT OF PUBLIC HEALTH

WATER WELL AND PUMP RECORD Lm@l-Ill'Isl
PERMIT NUMBEB

Complol lonr

&e
tt'.iiiljf
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I
I
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I
I

I
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I
L
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[]ru.
! ru"nv"

14 PUMF: 
S/tttor rn"rarre,r f] e,mp r,,srerr"r,on onry

\
HP -  vo l rs  -

TYPE I  Subme's ib re

PRISSUNE TANK:
!  L " r

M . r r l . r l u r € f i  n i m e

Moder  nomber  -  CaDacr rv  -ca t tons
15 qe'narks,  e levatron,  sou'ce ot  dala.  etc ]  6. WAT€R WELL CONTRACTOfi 'S CEBT'FICAT ON:

Thrs well w.s dnll€d !ndar my l!risdi.lion and this reDon is rrue
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6EOLOGICAL S(JRV€Y SAMPLE NO,

$AY,l3 1916
WATER WEtt RECORD

acf 294 PA ts65

t77 7

tnmttlmm[I

AUYHOFI IED iEPiESET'TAl IVE
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17 WAIER WELL CONTFACTOR'S CERTIFICATI
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TAX NO: MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATEB WELL AND PUMP RECOHD

PEFMIT NO:
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MICHIGAN DEPARTMENT OF PUBLIC HEALTH

WATER WELL AND PUMP RECORD
GEOLOGICAL SURVEY NO rT_rmm:tr

PERMIT NUMBER
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FE* WATER WELL AND PUMP RECORD

Completion is requjred under allhority of Parl 127 Acl368 PA 1S78.

Well lD: 05000000600 Failure to comply is a misdemeanor.

Tax No: 05'1 3-024-008-20 I Permit No: 00-265 I Coung: Antrim lTownshlp: Star

Well lD:05000000600
Elevation:

Latitude: 44.98354657

Longilude: -84.8685601 1

ffi;Jwssru
H OF c-42

Owr|er: Haruev Bdtton
Well Addres6:
3455 PATTERSON ROAD

OwnerAddrcss:
5765 OLD ALBA ROAD
GAYIORD MI 49735

PumD Installed: Yes Pump lnstallation only: No
PumD tnstaffation datet HP: O.75
Manufacturer: Goulds PumpTyp€: Submersible
I t ode lNumber :105805422  Pumpcapac i t y :10 .00GPM
Length of Drop Pipet 104.00 ft- ld ofwall:
Olameter of Drop PlPe: lJnknown in.

BoreDiametsr1.7.00 In lo 113.00 ft  depth
BorE Diameiot 2:
Bor0 Diameter 3:
Height: 1.00 ft. above grade
Caslng Flttlng: None

Pressure Tank Type: Unknoyvn
Manutactu.er: Goulds
Model Number: V60 Tank Capaclty : 9990 Gallons

Statlc Water Leveli 87-00 fl. Below Grade(Not Flowing)
Yield Test  Method:Tesl  pump
llreasurernent Taken During Pump Test:
88.00 ft. afrer 1.00 hrs. pumpinq at 16.00 GPM

Abandoned Wel l  Plugged: No
Reason for not plugging Well:

Abandoned well lD:

Screen Diamet€ri 3.00 in. Length: 4.00 fl.
Screen llaterial Type: Slainless steel-wire w.apped
Slot  10.00 in.  Set  Between 109.00 f l .  and1t3.00 f l
Blank: 0.50 fi. Above
Fittings:
Neoprene packer

WellGrouted: Yes Grouting Method: Unknown
No. of Bags: 5 Additives: Other
Grouting Materlals:
Benlonite slurry From 5 00 ft lo 99 00 ft

Well Head €ompletion: Pitless adapter

Buslness Name: KaT DRLG,lNC.Nearest source of possible contamlnatlon:
Type Distance Dlrectlon
Sept'c lank 70 0O fl Nodheast WATER WELL CONTRACTOR S CERTIFICATION:

wellwas drilled under my jurisdlction and this report is irue to the best ot

Slgnature of Reglsleted ReprEsentalive Date
Drilling Machlne Operator Name: KEN KOSCIELNIAK

Employment: Employee

ATTENTION WELL OWNER: FILE WITH DEED 2t' t4l2oo208:16EQP 2O17C l2t2OO0J

Page 1 of I





An trinr L:ou Dly Ca ni n} u n i Ly Center

Parcel 05-1 3-01 3-{}01,20
Close This Windor"r

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
Owner Name(s): BIEHL LARRY R

Property Address: 11290 WOODSIDE STREET
ELMIRA, Mt 49730

Mailing Address: 1070 SOUTH RIDGE
TRAVERSE CiTY, MI 49686

Property Information

current Taxable Value: g3?354

Current Assessmeht: $4,200
Current Homestead: 0olo

Current Property Class:40 - Residential

Last Year's .Assessment: $4,050
Last Year's Homestead: 0olo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable year: 2005
Summer Tax:  $25

Village Tax: g0
Township Tax: 9111

Property Sale Information

Sale Date: 6/19/!995
Sale Amount: 99,500

Liber and page: 436-399

Legal Description
PARCEL 201-4..COM AT THE E 1/4 COR OF SEC 13; TH S 163.89 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 L7O FT TO pOB SEC 13 T30N R5W 0.69 A M/L

Powrrea! i:ry Comrnunity Center,,, soft.,.,,are irorn the Land inforn.tatjon Access Association

: . .r , . :



Antrifil Cou nly Co n1 it1 uti itv Ce nt e(

Parcel 05-13-01 3-001-55
Close Thjs'rvindor' /

Antrim County Parcel lnformation for 2006 Assessment Year

Jurisdiction: Star TwD
6Wner NamE(S): WESTPHAL CHARLES E & AGNES V

Property Address: 11357 WOODSIDE STREET
ELMIRA, MI 49730

Mai l ing Address:  11357 WOODSIDE ST
ELMIRA. MI  49730

Property Information

Current Taxable Value: 936,595

Current Assessment: $51,250
Current Homestead: 1O0o/o

Current Property Class: 40 - Residential

Last Year's Assessment: $48,350
Last Year's Homestead: 100o/o

Last Year's Property Class: 40 - Residential

ProDertv Tax Information

Taxable Year; 2005
Summer Tax: $278

Village Tax: g0

Township Tax; $579

Legal Description

PARCEL 121 COM AT E 1/4 COR, TH S 163.88 FT, TH N 88 DEG W 2759.L FT FOR POB, TH N 1406 FT,
TH N 88 DEG W 310.22 FT. TH S 1406 FT, TH S 88 DEG E 3L0.22 FT TO POB SEC 13 T3ON R5W 10 A
MlL

polrered bv t.onrnlrnitv (:enter" '  sci l , i , /ate fronl the L an.j  Information Access Assoaidt ion



An tri n| Cc,)11'., Ca m I r I u n il y a e ntcl

Parcel 05-1 3-0{ 3-001-58
Clase This H/indo'i/

Antrim County Parcel lnformation for 2006 Assessment year

Jurisdiction: Star Twp
Owher Name(s): WESTPHAL CHARLES E & AGNES V

Property Address: 11345 WOODSIDE STREET
ELMIRA, MI 49730

Mai t ing Address:  11357 WOODSIDE ST
ELMIRA, MI 49730

Propedy Information

Current Taxable Value: 94,459

Current Assessment: $12, 5OO
Current Homestead: lO0yo

Current Property Class: 40 - Residential

Last Year's Assessment: $11,500
Last Year's Homestead: 100o/o

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable year; 2005
Summer Tax: 934

Village Tax: gO
Township Tax: g7O

Legal  Descr ip t ion

PARCEL 122 COM AT E 1/4 COR, TH S 163.88 FT, TH N 88 DEc W 3069.32 FT FOR pOB, TH N 1406
FT, TH N 88 DEG w 3ro.22 fi, TH s 1406 FT, TH s 88 DEG E 310.22 FT To PoB SEc 13 T3oN R5w 10
A tul/L

Powered by Conllnunity aenteT'" ' ioftuJare fron'.  the l-nn.j  Informaiion Access Assqaiet&I



Ant Caultty Conmunitl Center

Parcel 05-1 3-01 3-001 -60

c tose  tn ts  tv  l i t  00 t , . l

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): MIDDLETON GREEN B & JACQUELINE

Property Address: 11311 WOODSIDE STREET
ELMIRA, MT 49730

Mai l ing Address:  11311 WOODSIDE ST
ELMIRA, MI 49730

Property Information

Current Taxable Valuei g7 L,I74

Current Assessment: $72,900
Current Homestead: 100o/o

Current Property Class:40 - Residential

Last Year's Assessment: $69,050
Last Year's Homestead: 100olo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $540

Village Tax: gO

Township Tax:  91,125

ProDertv Sale Information

Sate Date: 6/27 /2000
Sale Amount: 918,000

Liber and Pagei 549-11-27

Legal Description
PARCEL 123 COM AT E 7/4 COR, TH S 163.88 FT, TH N 88 DEG W 3379.54 FT FOR POB, TH N 1406
FT. TH N 88 DEG W 310.22 Ff, TH S 1406 FT, TH S 88 DEG E 310,22 FT TO POB SEC 13 T3ON R5W 10
A  M / L

powere{j i)v Colrlnrurrii./ Ce ter'i'sofl:warc irorn the L.dnc1 lnfol'tl]dlgr 4g!e!s-A59sel lioll

i ' l
lrt,,.,;ti



Antrinl Caunty Ccnhunity Centei

Parcel 05-1 3-01 3-001 -63
Close This r?rndcr,,,

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, MI  48080

Propertv Information

Current Taxable Value: 912,500

Current Assessment: $12,500
Culrent Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assessment: $ 11,500
Last Year's Homestead: Oolo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable year: 2005
Summer Tax: 958

Village Tax: g0

Township Tax: 9253

Property Sale Information

Sate Date: 9/24/ZOO5
Sale Amount: $25,O00

Liber  and page:  741-  1156

Sate Date: 5/5/ZOO3
Sale Amount :  $10,000

Liber and Page: 664-433

Sate Date: 7/19/2000
Sate Amount $10,000

Liber and Page; 615-374

Legal Description
PARCEL 202. .COM AT THE E 1/4 COR OF SEC 13;  TH S 0 DEG W 163.88 FT ALG E SEC LINE; TH N 88
DEG W 2996.60 FTTO POB; TH S 0 DEG W 1169.49 FT;  TH N 88 DEG W 372.7A FTi  TH N 0 DEG E
1170.51 FT;  TH S BB DEG E 372.80 Fr  rO POB sEC 13 T30N R5W 10.01 A M/L

:........ t

Po$tred t ' /  Corra| lLnitv {-. ta)ter" 'sof lr .rari :  frc:r t- trc LatJd l t) fofn-r iLlon /nccess Associ ir t ion



Antrifi County Community Cenfer

Parcel 05-1 3-01 3"00{ -Ss
,m close This vr'indoyl

Antrim County Parcel Informatlon for 2006 Assessment Year

Jurisdictioni Star Twp
Owner Name(s): WORKMAN JIM F JR

Property Address: 11450 WOODSIDE STREET'  
eLMrM, MI  49730

Mailing Address: 1328 S HOLLY RD
FENTON, MI 48430

Property Informatjon

Current Taxable Value: 99,285

Current Assessment: $20,000
Current Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assesament: $1S,60;
Last Year's Homestead: 09o

LastYear's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $70

Village Tax: g0
' Township Tax: g3O8

ProDertv Sale Information

sate oate: 8/ 18/1998
Sale Amount: 910,100

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
DEG W 373 FT, TH S 1169.49 FT, TH 5 88 DEG E 372.9A FT, TH N Tt6A.47 FT TO POB SEC 13 T3ON
R5W 1O A M/L

ftowereci by Cciv:nrurlity Center"'softyJare [r!m the Land lnt]rftatioo Access As3ociatiori



Anlt'lrD (:{ru11!r Cornfitunitt a:entel

Parcel 05-1 3-01 3-00'1 -68

Close Tlris i,Vlndor+

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
Owner Name(s): PATTEN DAVID & KIMBERLY A

Property Address: 11560 WOODSIDE STREET
ELMIRA, MI 49730

Maiting Address: 11535 WILLIAM
TAYLOR, MI 48180

Property Information

Current Taxable Valxet $7 ,736

Cu.rent Assessment: $1 5,200
Current Homestead: 09o

Current Property Class: 40 - Residential

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:

$14,0s0
Oo/o

40 -  Resident ial

2005
$ss
$0
$2s6

9/30/1995
$11 ,00o
434-79L

I  P n : l  n a c . r i n t i ^ n

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 88
DEG W 393.5 FT, TH S t768.47 FT, TH S 88 DEG E 373.48 FT, TH N 1167.35 FT TO pOB SEC 13 T30N
R5W 10 A M/L

Por,./cred i-v a$rrn1!nitv Cri i ter" 'sorl ! . /are fro[]  l i le La d lnforntat ion Access Associat ion



Antriol (auntv Commuaitv Ctntel

Parcel 05-1 3-01 3-001 -85

Close This \,Vindo,,

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
owner Name{s}: BIEHL LARRY R

Mailing Address: 1070 SOUTH RIDGE
TRAVERSE CITY, MI 49686

Property Information

Current Taxable V alue: $4,76!

Curent Assossmsnt: $9,400
Current Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assessment: $8,400
Last Year's Homestead: 0olo

Last Year's Property Class: 40 - Residential

ProDertv Tax Information

Taxable Year: 2005
Summer Tax: $36

Village Tax: g0

Township Tax: 9158

Legal Description

PARCEL 201-8. .COM AT THE E 1/4 COR oF sEc 13;  TH S 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 FTi  TH N 00 DEG E 1170.51 FT To POB SEC 13 T30N RsW 7,92 A M/L

l)owcred by Comarunitv Cerrter'"' soliware f.on] the Lij a Inlornrnlion Ac€e55 A5soei?ttq-t



Antrin Cou l'/ Cofilfttunity Cantet

Parcel 05-1 3-01 3-002-00
Close This' i i indo',

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): GROLEAU LOUIS

Mai l ing Address:  1822 HAMMOND
TRAVERSE CITY,

ProDertv Information

Current Taxable Value: $83,600

Current Assessment: $83,600
Current Homestead: 0olo

Current Property Class: 40 - Residential

U

RD EAST
MI 49686

Last Year's Assessment:
Last Year's Homestead:

Last Year's Propedy class:

Property Tax Information

Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:

Liber and Page:

$83,600
Oo/o

40 - Residential

2005

$6s5
$0
$ 2 , 8 6 2 ,

4/17 /2OO4
$ 1
7 0 9 - 1 3 1 5

Legal Description
w L/2OF NW 1/4 SEC 13 T30N R5W 80 A.

Powef eci by Camm!nity Cel']ter''' sott!,rare fforn the !=all!lnlotmati-ai!-A!!gEs-'l1gg!eia!9!

,llrr. '11
'llllir;.j



Antrint Count/ Conlnunity Cente(

Parcel 05-1 3-01 3-083-00
ClosF Th:"  \ ! i rdnir

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
OwneT Name(s): MARTELL KEiTH R & CATHERINE L

Mailing Address: 205 ARROWHEAD TRL
GAYLORD, MI 49735

Property Information

. Current Taxable Value: $17,682

Current Assessment: 983.600
Current Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assessment: $83,600
Last Year's Homestead: 0olo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable yaar: 2005
Summer Tax:  $134

Village Tax: g0
Township Tax: g5B6

Propefty Sale Information

Sate Date: 4/I7 /1995
Sale Amount: 965,000

Liber  and page:  426-159

I  a n e l  n F c . r i n t i ^ n

w L/2 OF SW 1/4 SEC 13 T30N R5W 80 A

Powered by Ccnrrrlunity Centjer"' soFtr.larc trcln L:he l.-and lnforfnaticlrl^Elesslssalfat Il



Antri'l1 Caultv ConirrJunitv C!:ntet

Parcel 05'1 3-01 3-005-00
Close This '#indo!"r

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): AVERY lAl'1ES W - WILHELIVI JOANNE

Mailing Address: p O BOX 1232
GAYLORD, MI 49735

Property Information

Current Taxable Value: $8,077

Current Assessment:
Current Homestead:

Current Property Class:

Last Year's Assessment:
Last Year's Homsstead:

Last Year's Property Class:

ProDertv Tax Information

Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

$38,000
100o/o

10 - Agricultural

$4O.000
LOOo/o
10 -  Ag r icu l tura l

2005

$61
$0
$ 1 2 8

Legal Description
sE L/4 OF SW 1/4 SEC 13 T30N R5W 40 A.

PolNered hy Cornmrr l i ty  i icnle i  ' ' '  gof t r . rare l fo ln fhe Land InfofFa! i !n Access i issociet ion



ffi
Antfinl Coutlty Conmu ily Center

Parcel 05-l 3-01 3-006-00
Close lhi3 lvindovr

Antrim County Parcel Information for 2006 Assessment Year

Property Information

Curent Taxable Value: 949,345

Current Assessment: $53,800
Current Homestead: 100yo

Current Property Class: 40 - Residential

Jurisdiction:
Owner Name(s):

Property Address:

Mailing Address:

Last Year's Assessment:
Last Year's Homestead:

Last Year's Property Class:

Property Tax Informatlon

Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Star Twp
HINTZ LOUIS E & SHARLENE ]
11405 ALBA HIGHWAY
ELMIM, MI 49730
11405 ALBA HWY
ELMIRA, MI 49730

$49,000
IOQo/o
40 - Residential

2005

$374
$0
$780

Property Sale Information

sale Date: 9/L0/2OO3
Sale Amount: 915,000

Liber and page: 684-35

Safe Date: B/!S/ZOO3
Sale Amount: $85,000

Liber and Page: 680-1389

Safe Date: 7/3O/2OOZ
Sale Amount: 985,000

Liber  and Page:  621-1388

$afe Date: I/23/2OO2
Sale Amount: $0

Liber  and Page:  601-1233

Safe Date: 8/21/20OI
Sale Amount: g0

Liber and Page: 587-261



Legal Description

PARCEL A..BEG AT THE 5 1/4 CoR oF SEC 13; TH N 00 DEG E 420 FT ALG N-S 1/4 LINE; TH S 88 DEG
E 3O0 FT; TH S 00 DEG W 420 FT; TH N 88 DEG W 3O0 FT ALG 5 sEC LINE & C/L OF ALBA HWY TO
POB; BEING PART OF THE SW 7/4 OF THE SE t/4 SEC L3 T30N R5W 2.892 A MlL

Powered lry Ccmfiunity Center"' software ff m li're lllliiDlbI]]Eljll rleqe,qlA:Sselatia!

lri" ,,r,



Antfiu1 L:1)unt!' Contfion jtv Ceoter

Parcel 05-1 3-01 3.006-50
Close This Windo\"J

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
Owner Name(s): STAPLEToN JoHN c & ELAINE L

Mailing Address: 70827 ROMEO PLANK RD
AR|',IADA. MI 48005

Propertv Information
Current Taxabte Value: 914.513

Current Asssssment: $14, 750
Current Homestead: 0olo

Curent Property Class: 40 - Residential

Last Year's Assessment: $14,050
Last Year's Homestead: Oolo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable year: 2005
Summer Tax:  $110

Village Tax: g0
Township Tax: g4g1

Property Sale lnformation

Sate Date: L/ t2/2OO4
sale Amount :  $32,500

Liber and page: 699-9jz

Legal Description
PARCEL F'.coM AT THE s 1/4 coR oF sEc 13; TH N oo DEG E 420 FT ALG N-s 1/4 LrNE To rHE poB;
TH CONT N 00 DEG E 906.89 FT; TH S 88 DEG E 483.02 FT; TH S 00 DEG W 776.30 FT; TH S 88 DEG
E 136.26 FT; TH S OO DEG W 130 Ff; TH N 88 DEG W 685 FT TO THE POB; BEING PART OF THE SW
L/4 OF THE SE 1/4 SEC 13 T3ON RsW 11.829 A M/L

Powered try Comntul l i ty Center ' i"  softr, .are f l3m the LaFlr information Access Assocjat ion



Antntu Cau!1ty Ccrilnunitv Center

Parcel 05-1 3-01 4-002-00
Close Thi .  ! ' i indoyj

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction; Star Twp
owner Name(s): IVIARSHALL ROBIN & IACALYN J

Property Address: 2342 PATTERSON ROAD
ELMIRA, MI  49730

Mailing Address: 2342 PATTERSON RD
ELMIRA, MI 49730

Property Information

Current Taxable Value: 918,694

Current Assessment: $43, 550
Current Homestead: 100o/o

Current Property Class: 40 - Residential

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:

$40,1s0
TQQo/o

40 - Residential

2005
$742
$0
$296

3/24/2OO4
$37,500
708-806

safe Date: Lolslt998
Sale Amount :  937,500

Liber  and Page:  500-1378

Safe Date: 5/ 72/ 1998
Sale Amount: $132,000

Liber and Page: 488-936

Lr lJo ,  eE>L '  rPLrur  I

coM 330 FT SOUTH OF NE COR OF SE L/4 OF NE 1/4, TH W 330 FT, TH S 264 FT,rH E 330 FT, TH N
TO POB SEC 14 T3ON R5W 2 A M/L

t '

Powared r ly CoIr!rrunity Celtrr"" soit ,". /are fro.r:  the Lanrl inform.ri l i r t  Aacess Associat iol



An tri ft1 Cn u nly Cct rt,l't u t, ily Cen ter

Parcel 05-1 3-014'002"10
Close"Thi: iJinda\ ' .r

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
owner Name(s): ACER PAMDISE INC

Mailing Address: p O BOX 758
MANCELONA, Mr 49659

Property Information

Current Taxable Value: 915r477

..-.....-'..\
Curent Assessmentt 94O,000
current Homestead: bo/o /

Cuffent Property Class: 40 - Residential

Last Yeafs Assessment: $4O,000
Last Year's Homestead: 0olo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax:  9117

Village Tax: $0
Township Tax: 9513

Property Sale Information

Sate Date: 5/12/1998
Sate Amount: 9132,000

Liber and Page: 488-936

Legal Description

se t/4 oF NE 1/4 EXC COM 33O FT S OF NE COR FOR pOB, TH W 330 FT, TH S ?64 FT, TH E 330 FT,
TH N TO POB SEC 14 T3ON R5W 38 A M/L

po^i ired hr/ aoinn'rr-nify Cenler 'r 'scftuare fronr the LanC ir l formBtion Access AssociaLion



Antrim Counly Conlntnity Centel

Parcel 05-1 3-01 4-003-00
Close This 'rYindori

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
Owner Nams(s): CHIppA MICHAEL A & JANICE K

Mailing Address: 10303 ALBA HWy
ELN4IRA, Ml 4973Q

Property Information

Current Taxable Value: $8,530

Current Assessment: $38, 000
Current Homestead: 1 00o/o

Current Property Class: 10 - Agricultural

Last Year's Assessment: $40,000
Last Year's Homestead: 100o/o

Last Year's Property Class: 10 - Agricultural

Property Tax Information

Taxable Year: 2005
Summer Tax: $65

Village Tax: g0

Township Tax: g 135

Legal Description

sw 1/4 oF NE 1/4 SEC 14 T30N R5W 40 A.
po!i /ered by Ccrlf i ru1111y ( i :nter ' '  software iroin the Land lntorf ia.Jon Access Ascociat ioF



At'ttrin Caontv Cotrl iilun it\' Ce tltet

Parcel 05-1 3-014-006-00
Close This 'dJ'lndo'.i

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
owner Name(s): CROFT LLC

Mailing Address: 121 E FRONT ST sTE 200
TRAVERSE CITY, MI 49684

Property Information

Current Taxable Value: 917,508

Current Assessment: $76,000
Current Homestead: 0olo

Current Property Class: 40 - Residential

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 arld Page:

$76,000
Oo/o
40 - Residential

2005

$ 1 3 3
$0
$s80

12/3L/2OO4
$0
724-2462

Legal Description

s 1/2 OF NW 1/4 SEC 14 T3ON R5W 80 A M/L

P,rlvered by Cornm!nity Ccnter':" sot'tr'vare from the Land Information Access Assocaatiotl



An tr; rn to u fi ly a-c nr fij o n it, Ce nler

Parcel 05-1 3-014-007-00
Close This ltiindo'1,r

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
Owner Name(s): CHIppA MICHAEL A & IANICE K

Property Address: 10303 ALBA HIGHWAY
ELMIRA, MI  49730

Maiting Address: 10303 ALBA HWy
ELMIRA, MI 49730

Property Information

Current Taxable Value: 947,064

Current Assessment: $1 15,300
Current Homestead: IOOo/o

Current Properttr Class: 10 - Agricultural

Last Year's Assessment: $113,350
Last Year's HomesGad: 1O0o/o

Last Year's Property Class: 10 - Agricultural

Property Tax Information

Taxable year: 2005
Summer Tax: $357

Village Tax: g0
Township Tax: 9744

I  p n : l  n a c . r i n t i n n

E r /2 OF SW 1/4 SEC 14 T30N R5W 80 A.

lro\,,,ereai lV Corrlrlunirjy CcnLer,', soitv./are frorF the Land inforn.tation Access Association



Anh'ifii {-a!n!v Conlfiunitv CanLel

Parcel 05-13-014-008-00
(  tose  l | . t s  f , t  no6 ' .

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): pOMEROY pENNy

Property Address: 10085 ALBA HicHWAy
ELMIM, MI  49730

Mailing Addressi 10085 ALBA HWY
ELI\4IRA, MI 49730

Property Information

Current Taxable Value: 936,646

Current Assessment: $39,600
Current Homestead: 100qo

Current Property Class: 40 - Residential

Last Year's Assessment: $36,300
Last Year's Homestead: 100o/o

Last Year's Property Class: 40 - Residential

ProDertv Tax Information

Taxable Year: 2005
Summer Tax: $278

Village Tax: g0

Township Tax: $579

Property Sale Information

Sate Date: 6/ L6/ZOO3
Sale Amount: g0

Liber and Page: 669-320

Sate Date: t/29/20O2
Sale Amount: $67,900

Liber and Page: 603-905

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 T,o
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
7/4 OF -rHE 

SW 1/4 SEC 14 T3ON RsW

PowereC by Cornrnunity Center-'r'r scitwarlj i oin the l=rnC lnfornrai::ofi Access Asso.ri-1tl_Qr!



.\
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Antrin Cautlt / Cc Bl tr u tl iLy Cenf er

Parcel 05-1 3-01 4-008-05
Close This lvindow

Antrim County Parcel Information for 2006 Assessment Year
Jurisdiction: Star Twp

Owner Name(s): SLOAN DONNA l
Property Address: 2977 PRIMROSE ROAD

ELMIRA. MI 49730
Mailing Address: 2977 PRIMROSE RD

ELMIRA, MI 49730

ProDertv Information

Current Taxable Value: $36,614

Current Assessment: $41,650
Current Homestead: 10070

Current Property Class: 40 - Residential

Last Year's Assessment: $37,100
Last Year's Homestead: 100Vo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $278

village Tax: $0
Township Tax: $579

ProDertv Sale Information

Sale Date: A/28/2OO2
Sale Amount :  911,000

Liber and Paget 625-645

Legal Description
BEG AT THE SW COR OF THE W t/2 OF rHE SW 1/4 OF SEC 14; TH N 350 FT; TH E 355 FT; TH S 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

Po$ered by Comfiunitiy Center''^ scllvr'are frorr the Lanci Inforrnation Access Associatiol-'



Antrim C-aunty ConTn) ity Ce tEl

Parcel 05-1 3-014-008-1 0
CIose This !Vindo. i l

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
Owner Name(sl: CROFT LLC

Mailing Address: 121 E FRONT ST STE 200
TRAVERSE CITY, MI 49684

Property Information

Current Taxable Value: $13,331

Current Assessment: $60,800
Current Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assessment: 960,800
Last Year's Hom€stead: Oolo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax:  $ 101

Village Tax: g0

Township Tax: 9442

Property Sale Information

Sate Date: 12/37/2004
Sale Amount: g0

Liber and page: 729-2462

Legal  Descr ip t ion
rHE W L/2 OF THE SW 1/4 OF SEC 14, EXC COM AT THE SW COR OF W 7/2 OF SW 1/4 DESC AS COM
AT THE SW COR OF SEC, TH N 350 FT, TH E 62s FT, TH S 350 FT, TH W 625 FT TO pOB, ALSO EXC
COM ATTHF NW COR OF THE W 1/2 OF SW L/4 SEC 74, TH E 860 FT, TH S PARA TO THE W L1NE 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,
T3ON, R5W 64.32 A M/L

Itrowerecl by Ccfirn]unity Cenlor,', soltsrarc from the LrtrliljloMA(gjt l\eeess tlsjqqblje!



ilF
Arltrini (ourjlv Cotil unity Center

Parcel 05-1 3-01 4-A08-2A
Close This 'rVindo',v

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, MT 49730

Property Information

Current Taxable Value: $44.530

Current Assessmeni: $65,600
Current Homestead: 100o/o

Current Properiy Class: 40 - Residential

Last Year's Assessment: $62,050
Last Year's Homestead: 100o/o

Last Year's Propedy Class: 40 - Residential

ProDertv Tax lnformation

Taxable Yiar: 2005
Summer Tax: $338

Village Tax: g0

Township Tax: $704 ,

Legal Description

coM AT THE NW COR OF THE W 1/2 OF rHE SW 1/4 OF SEC 14 TH E 860 FT, TH S 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 SW T/4 SEC 14 T3ON
R5W 10.68 A M/L

Po!.'?ered b-v Coaifrirnity Ceilcr''' softvrafe frofi the L3nd Infoarlration Ac.ess Association

' . i . . . - '



A t't'in Caut)iy toti)tltuttity Centet

Parcel 05-l 3-014-009-00
Clo;e 

-fh 
is lvindo!"r

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
OWNET NAME(S}: O'CONNELL RHONDA L DARMH CHERYL - MASSEY ROBERT

Property Address: 10577 ALBA HIGHWAY
ELMIM, MI 49730

Mailing Address: p O BOX 1
, ALBA, IVII 49611

Propertv Information

Current Taxable Value: 9165,900

Current Assessmeni: $165,900
Current Homestead: 100o/o

Current Property Class: 40 - Residential

Last Year's Assessment:
Last Year's Homestead:

Last Year's Property Class:

Property Tax lnformation

Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

Property Sale Information

Sale Date:
Sale Amount:

Liber and Page:

$170,550
100o/o
40 -  Resident ia l

2005

$ 1 , 2 7  2

$0
$2,6s0

7 /76/2006

$o
/ ) J - Z J Z /

Sate Date:, Z/ 4/ZOO2
Sale Amount: gO

Liber  and page:  603-53S

Legal  Descr ip t ion

sE 1/4 SEC 14 T30N RsW 160 A M/L
po,,lrered 5y Corln nity Ce:r!:erlr Ecttu,,are from tile Land ll1fof[1a]!iei Acaess Associatiotl



Anh'ifi Ccu ty Cc lrlunitv Center

Parcel 05-1 3-023-001 -00

Close This v?i ido, l i

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
OWNET NAME(S): VOELKER OREITHA M LIVING TRUST

Property Address: 10814 ALBA HIGHWAY
ELMIM, M1 49730

Maiting Address: 105 BOUGHEy ST
TRAVERSE CITY, MI 49684

Propedy lnformation

current Taxable Value: 918,689

Current Assessment: $8 1,650
Current Homestead: 0olo

Current Proporty Class: 40 - Residential

Last Year's Assessment:
Last Y€ar's Homestead:

Last Year's Property Class:

Property Tax Information

Taxable Year:
Summer Tax:

Village Tax:
Township Tax:

$84,400
Qo/o

40 - Residential

2005
$t42
$0
$619

; ' ' ,1

Legal Description

N 1/2 OF NE 1/4 SEC 23 T30N R5W 80 A

l rolvercci by Coir inlunity C{:rtcr ' '  softvJare ircm the Land l .r for 'nation Access Associat ion



Antnfi {autlty Comtr}unity Cettter

Parcel 05-1 3-023-002-00
Close This lr i indow

Antrim County Parcel Information for 2006 Assessment year

Jurisdiction: Star Twp
Owner Name(s): N4ARTIN TIMOTHY c

property Address: 3384 pAfiERSON ROAD
. ELMIRA, MI  49730

Mailing Address: 3384 PATTERSON RD
ELMIRA, MI 49730

Property Information

Current Taxable Value: 941,650

Current Assessment: $41,650
Current Homestead: l00o/o

Current Property Class: 40 - Residential

Last Year's Assessment; $39,000
Last Yeaf's Homestead: 1O0o/o

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax:  $211

Village Tax: g0
Township Tax: 9439

Property Sale Information

Sate Date: 9/7/ZO0S
Sale Amount: 990,000

Liber and Page: 740-56

Legal Description
PARCEL 9, COM ATTHE E 1/4 COR OF sEC 23, TH S 88 DEG W ALG THE EW 1/4 LINE 1226 FT, TH N O
DEG E 310.80 FT,  TH N 88 DEG E 1225.86 FTTO THE E LINE OF SEC 23,  TH S O DEG W ALG SD E
LINE 310.80 FT TO THE POB SEC 23 T3ON R5W 8.75 A M/L

Powered by Corir l lurrrty Ccnlcr '  sDlh,, 'are froin thc Land lnfornration Access Associat ion



Antrim {:ojnlv Comfilunitv Centel

Parcel 05-1 3-023-902-1 0
Close Thi3 WindoYl

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
OwneT Name(s): HOSTMAN DAVID J & ELIZABETH A

Property Address: 3298 PATTERSON ROAD
ELMIRA, MI 49730

Mailing Address: p O BOX 159
ELMIRA, MT 4973Q

Property Information

Current Taxable Vafue:' $7 ,736

Current Assessment: $15,000
Current Homestead; 1009o

Current Property Classl 40 - Residential

Last Year's Assessment: $ 12,100
Last Year's Homestead: 100o/o

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax:  $59

Village Tax: g0

Township Tax: 9122

Property Sale Information

Sale Date: L2/5/1997
Sale Amount :  921,000

Liber and Page:. 476-784

Sate Date: 5/6/1996
Sale Amount: g0

Liber and Pagei 459-722?

Legal  Descr ip t ion

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 O DEG W ALG THE SD E LINE 333.6 FT TO THE POB SEC 23 T3ON R5W 4.36 A M/L

Fonerci a!,Comrrlrrty Le l€"'' scitware frc'n the !l-!:ld jlfAlqlaltlltllllgig4rgelG



Antrin (:oLuit / Ccnt n1 u nity Centel

Parcel 05-1 3"023-002-20
Close 

- l - l . r :  
1 l i i1{ luf

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star TWp
OwneT Name(s): HOSTMAN DAVID J & ELIZABETH A

Property Address: 3352 PATTERSON ROAD
ELMIRA, MI 49730

Mailing Address: p O BOX 158
ELMIRA, MI 49730

Property Information

Current Taxable Value: g 15,001

Current Assessm ent: $22,90O
Current Homestead; 100y0

Current Property Class: 40 - Residential

Last Year's Assessment: $ 19,550
Last Year's Homestead: 100o/o

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax:  $ 114

Village Tax: g0

Township Tax: 9237

Property Sale Information

sate Date: tZ/5/ !99j
Sale Amount :  921,000

Liber and paget 476-794

Legal Description

PARCEL 6 COM AT E 1/4 CORNER, TH N O DEG E ALG EAST SEC LINE 667 .2 FT TO POB, TH S 88 DEG
W 570.63 FT, TH N 1 DEG E 333.3 FT, TH N 88 DEG E 569,85 FT TO E LINE OF SEC, TH S ALG E sEC
LINE 333,6 FT TO POB SEC 23 T3ON RsW 4.37 A M/L

l )owered Dy Coryrnlvnity Cr'nleri" scftr lare fronr thc !U!L]Olqrf i ]at:on Access Associdt ion



Ant' in County Cofitfilunity Center

Parcel 05-1 3-023-002-25
Cloie I  h ' .  !v indo, j , .

Antrim County Parcel InFormation for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): WARREN MICHAEL J & ROBIN R

Property Address: 3376 PATTERSON ROAD
ELMIRA, MI 49730

Mailing Address: 3376 PATTERSON RD
ELMIRA, MI 4973Q

Property lnformation

Curreni Taxable Value: $9,875

Current Assessment: $18,050
Current Homestead: 100o/o

Current Property Class: 40 - Residential

Last Yeafs Assessment: $35.900
Last Year's Homestead: 100o/o

Last Year's Property Class: 40 - Residential

Property Tax lnformation

Taxable Year: 2005
Summer Tax:  $186

Village Tax: gC

Township Tax: 9387

Property Sale Information

Sale Date: 2/ZB/ 1995
Sale Amount: $0

Liber and Page: 424-665

Legal Description

PARCEL 5.1. .COM AT THE E 1/4 COR OF SEC 23:  TH N OO DEG E 310.80 FT ALG E SEC LINE TO POB;
TH S 88 DEG W 1225.88 FT;  TH N01 DEG E 355.21 FT;  TH N 88 DEG E 102s.03 FT;  TH S 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
THE NE 1/4 SEC 23 T30N R5w 9.31 A M/L

1)olrrcred iV Corrr'r'rlrnily Ccfiter"'scflware frcal ll)e l-arrrd lnforrlt?!e!-tleegS:_.11:gqiia!!,q!



Antrifij Cauntv Conlfi1u itv Cetiler

Parcel 05-1 3-023-002-30
Cloi,e This sJindo.ir

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BMDLEY ANTHONY W

Property Address: 3322 PATTERSON ROAD
ELMIRA, MI  49730

Mailing Address: 3322 PATTERSON RD
ELMIM, MI  49730

Property Information

Current Taxable Value: 924,159

Current Assessment: $33,400
Current Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assessment: $31,850
Last Year's Homestead: Oolo

Last Year's Property Class: 40 - Residential

Prooertv Tax Information

Taxable Year: 2005
Summer Tax:  $183

Village Tax: g0

Township Tax: 9801

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, TH N 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 T3ON R5W 10.01 A M/L

Fo!'?ered l-ry Llommunity L:eirier'' softvJare fronr the Lg!-d!&llialtglAecC55 A5Ss!laIl-O-0

{ : ' ,



' 
-')

Antrifi a:rtjAty Coii1tnu njt'/ r:entel

Parcel 05-1 3-023-0A2-4t
aiose Tl i is  !Vi i - tdoyr

Antrim CoUnty Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): HOSTMAN DAVID J & ELIZABETH A

Maiting Address: p O BOX 158
ELMIRA/ MI  49730

Property Information

Current Taxable Value: $5,057

Current Assessment: $1 1,O00
Current Homestead: 0Vo

Current Property Class: 40 - Residential

Last Year's Assessment: $10,500
Last Year's Homestead: 09/o

Last Year's Property Class; 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $38

Village Tax: g0

Township Tax: 9168

Property Sale Information

Sate Date: IO/27 /2OO4
Sale Amount: $8.500

Liber and Paget 725-197I

Sate Date: 9/24/I99A
Sale Amount: 98,500

- Liber and Page: 499-860

Legal Description
PARCEL 8 COM AT THE E 7/4 COR OF SEC 23, TH N O 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, TH N 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

Po',.rcreC liv ar:rmunity Cenier''' scftr,Jare froll] tie LAlllLlnfoflnatron Ac.ess Associaiion



Anh'itt1 Coui)Iy Coliitiutlity Clntet

Parcel 05-1 3-023-002-50
Close This 'rVindr'/,j

Antrim County Parcel lnformation for 2006 Assessment year

Jurisdiction: Star Twp
owner Name(s): KASSUBA EVELYN M

Mailing Address: 520 N TOWNLINE RD
GAYLORD, N4I 49735

Property I nformation

Current Taxable Value: $2,499

Current Assessment: $ 11,000
Current Homestead: oc/o

Current Property Class: 40 - Residential

Last Year's Assessment: $10,500
Last Year's Homestead: OC,o

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $19

Village Tax: g0
Township Tax: gB2

Legal  Descr ip t ion

PARCEL 10 COM AT THE E 1/4 COR OF SEC 23, TH S 88 DEG W ALG EW 1/4 LrNE 1226.6 FT TO 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, TH 5 01 DEG W 666.01 FT TO THE EW 7/4 LINE AND pOB SEC 23 T30N R5W 10.01 A M/L

{rowerecj by Conrrrlrrity Cc ter"" sot'l,,1are irorn the Lanc! I nfoftllalioul\eees! A5soeiatll



A n tr i El (.:o 0 n I v C o n' rt u n i ry- Ce n t e I

Parcel 05-1 3-023-002-60
Close Thi3 iryi ' ldow

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name{s): LAMOREAUX DAWN

Mailing Address: 1906 SPRUCE ST
'  WEST POINT.  GA 31833

Property Information

Current Taxable Value: $5,057

Current Assessment: $1 1,0O0
Current Homestead: Oolo

Current Propedy Class: 40 - Residential

Last Year's Assessment: $10,500
Last Year's Homestead: 0olo

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $38

Village Tax: g0

Township Tax: 9168

Property Sale Information

sate Date: 5/75/2OO2
Sale Amount :  $7.500

Liber and Pagei 6LB-476

Sale Date: gl4/LggS

Sale Amount: 97,500
Liber and Page: 502-563

Sale Date: 9/t6/1998
Sale Amount: $0

Liber  and Page:  502-562

I  a. ' r l  nac.r int i^n

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 5D EW T/4 LINE 655.6 FTTO THE CENTER 1/4 COR OF SD SEC, TH N
01 DEG E ALG THE NS 1/4 LINE 664.83 FT, TH N 88 DEG E 655.6 FT/ TH S 01 DEG W 665.42 FT'rO
rHE EW 7/4 LINE AND THE POB, BEING PART OF THE SW L/4 OF THE NE 1/4 SEC 23 T3ON R5W 10,01
A  M / L

l)o\\,.r.<i i-ry Crryinrurrii-y Ce.te.' ' scfLnor! fron. irre L!_I]libfol|lniiAjt Aeqess- AssQlrallgll



l{$r\

An t't'i tl1 l ou tit / Coll ) tr1 u tlity Cefi tel

Parcel 05-1 3-023-002-70
aloi l ]  Thir  ' ' i i ,  rdo f r

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Two
owner Name(sl: KASSUBA EVELYN M

Mailing Address: 520 N TOWNLINE RD
GAYLORD, MI 49735

Property Information

Current Taxable Value: $2.489

Current Assessment: $1 1,000
Current Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assessment: $10,500
Last Year's Homestead: 0%o

Last Year's Property Class: 40 - Residential

Prooertv Tax Information

Taxable Year: 2005
Summer Tax:  $19

Village Tax: $O
Township Tax: 982

Legal  Descr ip t ion

PARCEL 12 COM AT THE E L/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 LrNE 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 T3ON R5W 10.01 A M/L

Fo,,!.jr.d i:ly Cc nlunir-y Cenler"" softlvare fronr thc L.na in{bffitq- iar rqeeg5gt!s5ac1!tl9!



Antrim Ccuuty Ccmnunity Center

Parcel 05-1 3-023-003-00
Close This Windor' ;

Antrim County Parcel lnformation for 2006 Assessment Year

J urisdiction: Star Twp
Owner Name(s): CROFT LLC

Property Address: 10426 ALBA HIGHWAY
ELMIM, MI 49730

Maiting Address: 121 E FRONT ST STE 200
TRAVERSE CITY, MI 49684

Property Information

C uft e nt T axabl e V alue: 922,24 4

Current Assessment: $1 18,100
Current Homestead: 09o

Current Property Class: 30 - Industrial

Lasl Yea/s Assessment: 9124,300
Last Year's Homestead: 0olo

Last Year's Property Class: 30 - Industrial

Property Tax Information

Taxable year: 2005
Summer Tax:  $169

Village Tax: g0
Township Tax: 9737

Proper ty  Sale In format ion

Sale Datei I2/3|/2OO4
Sale Amount: g0

Liber and Page: 0,0

Legal Description

THE N 3/4 OF E t/2 OF W L/2 EXC COM AT THE N 7/4 ?OST 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 5OO FT,  TH N 87 DEG
E 436,28 FT, TH N 1 DEG E 5OO 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 O
DEG W 295.17 FT, TH S 87 DEG W ?95.T7 FT, TH N O DEG E 295.L7 FT TO A PT ON N LINE OF SD
sEc 23,  TH N 87 DEG E ALG N SEC LINE 295.17 FTTO POB.. . . . . , . .  SEC 23 T30N R5W.. . . .113 A M/L

Fogrerec by Coirm!nitv Center'" scttrJafe fronr the ta!.i infarmaiior Accels AstslEliiI

i.:,1...



Atiti ifi\ (aulji,r Coiiritiunitv Cente.l

Parcel 05-1 3'023-003-1 0
CJose This 1,,,'lndov.,

Antrim County Parcel Information foi ZOO6 Assessment Year

Jurisdiction: Star Twp
owner Name(s): cHIppA MICHAEL A & REBECCA M

Property Address: 10266 ALBA HIGHWAY
ELMIRA, MI  49730

Maiting Address: 10266 ALBA HWY
ELMIRA, Ml 49730

Propefty Information

Current Taxable Value: 930,835

Current Assessment: $34/300
Current Homestead: 100o/o

Current Property Class: 10 - Agricultural

Last Year's Assessment: $29,850
Last Year's Homestead: 100o/o

Last Year's Property Class: 1O - Agricultural

Property Tax Information

Taxable Year: 2005
Summer Tax: $234

Village Tax: g0

Township Tax: 9487

Property Sale Information

Sate Date: 7 / L8/ 1997
Sale Amount: 97,000

Liber and Page: 466-1402

Sale Date: 2/23/ L996
Sale Amount :  921,000

Liber and Pagei 44t-!L64

I  o d a l  n o < . r i h t i ^ n

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 5OO FT TO POB, BEING PART OF THE NE 1/4 OF THE NW 1/4 SEC 23 T3ON SEC 23 T3ON
R5W 5 A N4/L

@

I \Jn. f , . 'c  i ry  Cgr lnrLo;r :y ( , ! ! r ter"  sc i t$;are f r  n the I  and i r r fdrrr '3t ic i l  Ac.ess Associet ior ' l



Antt'in1 {:au ty Cc munit'/ C.}nter

Parcel 05-1 3-023-003-20
Clos€ This iuindoyj

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

Mai l ing Address:  615 W SHELDON ST
GAYLORD, Mt 49735

Property Information

Current Taxable Value: $16,400

Current Assessment: $16,400
Current Homestsad: 100q/o

Current Property Class: 40 - Residential

Last Year's Assessment: $13,600
Last Year's Homestead: 100o/o

Last Year's Property Class: 40 - Residential

Property Tax lnformation

Taxable Year: 2005
Summer Tax: $70

Village Tax: $0
Township Tax: 9146

Property Sale Information

Sale Date: 12/27 /ZOO5
Sale Amount: $35,450

Liber and Page: 745-313

Safe Date: L2/1"7 /2OOl
Sale Amount: $0

Liber and Page: 597-835

Safe 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, TH S O
DEG W 295.17 FT, TH S 87 DEG W 295,77 FT TH N O DEG E 295.L7 FT TO A PT ON N SEC LINE. TH N
87 DEG E ALG N SEC LINE 295.17 FTTO POB, BEING PART OF NE 1/4 OF NW 1/4. . . . . .  SEC 23 T30N
R 5 W . . . . . 2  A  r 4 / L

l)irrn'::r.,c iy C.jrinrl.rlliy aii:r[i'r' Jcilli:]r: ffor!_ ljle l'ir91 :rt:!:l!lte! _a!g!!:_41!q!1il !



Aot n i  CoL l ty  CDjn|  ur t i t l  Centet

Parcel 05-1 3-023-004-00
Close This l  indo! , .

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name{s}: CROFT LLC

Mailing Address: 121 E FRONT ST STE 200
TRAVERSE CITY. MI 49684

Property Information

Current Taxable Value: $1,592

Currsnt Assessment: $31,35O
Current Homestead: Oolo

Current Property Class: 40 - Residential

Last Year's Ass€ssment: $41.250
Last Year's Homestead: 0o/o

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax:  $12

Village Tax: $0
Township Tax: $53

Property Sale Information

Sale Date: 12/3t/2OO4
Sale Amount: $0

Liber and Page: 728-2464

Safe Date: L2/2O/f996
Sale Amount: $o

Liber and Page: 457-1386

Legal Descr ipt ion
sw 114 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
R5W 30 A M/L

P{)\-?er--c hv (oDirnr.ir'rity Certer'" scfiware fronl the Lanci i-DforlnatiDn A..ess Association



Att tri n1 Cau nty Cc rl il1 u, j tf Cetitel

Parcef 05-{ 3-023-0A4-1O
Clo3e Thi3 'v1l indo"1

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): RAy JAMES L

Property Addresst 9972 ALBA HIGHWAY
ELMIRA, MI 49730

Mailing Address: 9972 ALBA HWY
ELMTRA, Mt 49730

Property Information

Current Taxable Value: $59,061

Current Assessment: $71,700
Current Homestead:. 7 4o/o

Current Property Class: 40 - Residential

Last Year's Assessment: $69,100
Last Year's Homestead: 74olo

Last Year's Property Class; 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: 9448

Village Tax: $0
Township Tax:  91.200

Property Sale Information

Sale Date: 8/L7 /2OOO
Sale Amount: $54,293

Liber and Page: 553-16

Sale Date: 6/78/1999
Sale Amount: $47,000

Liber  and Page:  553-  15

Sale Date: 7/14/1997
Sale Amount: (g 100)

L iber  and Page:  460-1328

Legal  Descr ip t ion

coM AT THE Nw COR OF SEC 23; TH S 200 FT ALG W SEC LINE TO THE PoB; TH S 1120 Fr; 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 T3ON
R5W 17 A M/L

::::lilii\'l:,.,,.,,!
Folvercd 1- '  Cairrrrurrr ' . ,  a:!r l ] [crr '  scl ' l r : , 'are froni l :he L.]nc infor-mai!cn Access / isJQ(lal lQ!



Antrim {aurly L+in i11 u n it'/ Cent el

Parcel 05-1 3-023-004-1 5
Close This \,vindo.-i

Antrim County Parcel lnformation 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: $5,653

Currsnt Assessment: $24,050
Current Homestead: 090

Current Property Class:40 - Residential

Last Year's Assessment: $24,050
Last Year's Homestead: 0o/o

Last Year's Property Class: 40 - Residential

ProDertv Tax Information

Taxable Year: 2005
Summer Tax: $43

Village Tax: $0
Township Tax: g1B7

Property Sale Information

Sate Date: I2/3I/2OO4
Sale Amount: $0

Liber and Pagei 728-2464

I  F d t l  n a c . r i n t i ^ n

BEG AT THE NW COR OF THE NW L/4 OF THE NW 1/4; TH E 1320 FT; TH S t32O FT; TH W 660 FT; TH
N 1120 FT; TH W 660 FT TO W SEC LiNE; TH N 2O0 FT ALG SD LINE TO THE POB; BEING PT OF THE
NW 1/4 OF THE NW U4 SEC 23 T30N R5W 23 A M/L

Powered lry Coinn]urliry CeJ1ier"" soft!1are from the LaId i!lg-r!]!ll lLAeeeSsE e-!Lo-ll



Anb it1t [L,utily Criitit1u.l.ily Ceitter

.-  --" Parcel 05-13-023-004-20

1  
1  a lo re  Th r . -  f , i n l o r !

Antrim County Parcel Information for 2006 Assessment Year

Jurisdlction: Star TWp
Owner Name(s): CROFT LLC

Mailing Address: 121 E FRONT ST STE 200
TRAVERSE CITY, MI 49684

Property Information

Current Taxable Valuer $7 ,417

current Asssssment: $13,750
Current Homestead: 0ol,

Current Property Class: 40 - Residential

Last Year's Assessment: $12,650
Last Year's Homestead: oolu

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
summer Tax: $56

Village Tax: $0
Township Tax: $246

Property Sale Information

Sale Date: 72/3L/2OO4
Sale Amount: $0

Liber  and Page:  0-0

Sale Date: 72/9/t999
Sale Amount: $15,000

Liber and Page: 535-714

Sale Date: 72/9/ L997
Sale Amount: ($100)

Liber and Page: 460-1327

Legal Description

THE N 1/2 OF THE N L/2OF: |HE SW 1/4 OFTHE NW 1/4 SEC 23T3ON RsW 10 A N1lL

Pa*i:ri:ri JiY Ct'nnl(jnily Cerlter''' softlJare froil: tne Lanrj Inioril-latron Access Associ-fioJ:



Antrifi Coutltv Ccmnunitv Certer

Parcef 05-1 3-024-OO2-DO
Close Thi3 UJindoei

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star TwD
Owner Name(s): TAYLOR ROBERT W FAMILY TRUST

Mailing Address: P O BOX 120401
ARLINGTON. TX 76012

Property Information

Current Taxable Value: 930,749

Current Assessment: $114,950
Current Homestead: 0olo

Current Property Class: 40 - Residential

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:

$114 ,9s0
Qo/o

40 - Residential

2005
$233
$0
$  1 ,019

2/3/2OO3
$0
t l l  L -9 . j r

Legal Description

W 1/2 oF NE 1/4; ALSo NE 1/4 oF NE 1/4; EXC E 10 ACRES SEC 24 T30N R5W 110 A M/t

Powered by Community Center"' softvrare ffom the lg.ruLLlIoIllAtiojllless4ssgljaljp!



Antrjn Coutlll Ccm uniLy Centel

Parcel 05-1 3-024-006-00
Clo-<e Thig !i/irdori

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
OWNET NAME(S): VOELKER OREITHA M LIVING TRUST

Mailing Address: 105 BOUGHEY ST
TRAVERSE CITY, N4I 49684

Property Information

current Taxable value: $ 10,631

Current Assessment: $37,7O0
current Homestead: 0olo

current Property class: 40 - Residential

Last Year's Assessment: $42.650
Last Year's Homestead: O7o

Last Year's Property Class: 40 - Residential

ProDertv Tax Information

Taxable Year: 2005
Summer Tax: $81

Village Tax: $0
Township Tax; $352

Legal Description

NW 1/4 OF NW 1/4 EXC rHEw I /2  OF NW 1/4 OF NW 1/4 OF NW 1/4 SEC 24 T30N R5W 35 A M/L

pcr!.j-+a i:,r' aornntunity Ce;rter'-, soli:,".7ar{: frcm the te[i I-n]1M!loO Accesri Assoc alQll



An tritl CcLt tltv Cot | ftlu n i tv Centet

Parcel 05'1 3'024-006-1 0
Close This \rVindoYJ

Antrim county Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
owner Name(s): HUNLEy ROBERT & ANNETTE

Property Address: 3121 PATTERSON RQAD
ELMIM, MI  49730

Mailing Address: 3121 PATTERSON RD
ELMIRA, MI 49730

Property Information

current Taxable Value: $34,344

Current Assessment: $47,600
Current Homestead: 100o/o

Current Property Class: 40 - Residential

Last Year's Assessment: $42,4OO
Last Year's Homestead: 100o/o

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year; 2005
Summer Tax: $261

Villags Tax: $0
Township Tax: 9543

Property Sale Information

Sale Oate: 9/24/2OO3
Sale Amount: $85,000

Liber and Page: 686-686

Safe Date: 9/24/2003
Sale Amount: $87,500

Liber and Page: 686-687

Safe Date: 9/19/2OOI
Sale Amount $85,000

Liber and Page: 679-1303

Sale Date: 9/5/2OOt
Sale Amount: $0

Liber and Page: 591-445

Safe Date: 9/5/200t
Sale Amount: $0

Liber and Page: 591-446



...'&lh
ri;ll

Sate Date: 619/2000
Sale Amount: $10,900

Liber and Page: 548-156

Sale Date: 7/t/L999
Sale Amount: $0' 

Liber and Page: 521-892

Sale Date: 6/23/1998
Sale Amount: 95,700

Liber and Page: 498-1355

Legal Description
'tHE W 7/2 OF THE NW L/4 OF rHE NW 1/4 OF THE NW U4; EXc THE N 250 FT OF THE W L74.?4 FT
OF THE W 1/2 OF NW 1/4 OF NW 1/4 OF THE NW 1/4 SEC 24 T3ON R5W 4 A M/L

Polrerec bv Conrmunitv Ce ier"' soitware frorr the LOI]d InFormation Access AssociFtion

' l '-"1
: . .  : !



Anlr in l  Cnut ' l  v  Ctr tmut i i l \ '  CentF- l

Parcel 05-13.024-{i06-15
Close 

' l  
his i t i indG!'r

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star TwD
OWNET NAME(S): MILBOCKER TERMNCE AA MATHEY CARRIE A

Property Address: 11030 ALBA HIGHWAY
ELMIRA, IIIT 49730

Mailing Address: 11030 ALBA HWy
ELMIRA, M\ 49730

Property Information

Current Taxable Value: 925,297

Current Assessment: $53,050
Current Homestead: 100o/o

Current Property Class: 40 - Residential

Last Year's Assessment:
Last Year's Homestead:

Last Year's Proparty Class;

Property Tax Information

Taxable Year:

Summer Tax:

Vil lage Tax:

Township Tax:

$s0,6s0
lQOo/o

40 - Residential

2005

$  1 9 2

$0
$400

Legal Description

THE N 250 FT OF THE w r74,24 FT OF THE W 1/2 OF THE NW 1/4 OF NW 1/4 OF NW 1/4 SEC 24
T3ON R5W

po$rered iry Cofinlunity Cc-nter'"' soit'/,,are fronr the Lqirld inf,l|1naLron Access Assoclation



I'

Anl n Cou!1ty Conrnuniry- Center

Farcel 05-l 3-024-007-00
Close This \J indor.J

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction; Star Twp
OwneT Name(s): AVERY JAMES W . WILHELM ]OANNE WILD WINGS GAME FARM

Property Address: 11378 ALBA HIGHWAY
ELMIM, MI 49730

Mailing Address: P O BOX 1232
GAYLORD, MI 49735

Propefty Information

Current Taxable Value: $55,402

Current Assessment: $1 17,500
Current Homestead: 1000/o

Current Property Class: 10 - Agricultural

Last Year's Assessment: $114,900
Last Year's Homestead: 100o/o

Last Year's Property Class: 10 - Agricultural

Property Tax Information

Taxable Year: 2005
Summer Tax; $420

Village Tax: $0
Township Tax: 9876

L E 9 d '  u E s L '  ' P L '  u '  '

E L/2 OF NW 1/4 SEC 24 T30N R5W.

l )o\rerecl i iy Colnrrunity Lenter" '  soi l t /att  l rclrr the Land inforrnatiotJ Access ASsociet ion



AnIi"it {:oonty Cont nunity Cente(

Parcel 05-1 3*024-008-00
Close This \jtjindo.-r

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BRITTON HARVEY & KIMBERLY

Mailing Address: 3455 PATTERSON RD
ELMIRA. MT 49730

Property Information

Current Taxable Value: $7,187

Current Assessment: 98,600
Curr€nt Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assessment: $7.600
Last Year's Homestead: 0olo

Last Year's Property Class: 40 - Residential

Propertv Tax Information

Taxable Year: 2005
Summer Tax:  $55

Village Tax: g0

Township Tax: $238

Property Sale Information

Sale Date: lOl3I/2002
Sale Amount: $22,000

Liber and Page: 634-77

Legal Description
COM AT THE W 1/4 COR OF SEC 24, TH N O DEG E ALG THE W LINE OF SD sEC 1069.8 FT TO THE
POB, TH CONT N ALG W LINE OF SD SEC 264.5 FT, TH S 88 DEG E L225.46 Fr, TH S 262.6 FT, TH N
88 DEG W L224.92 FT TO THE W LINE AND THE POB, BEING PART OF THE SW 1/4 OF NW 1/4 PARCEL
1 . . . . . S E C  2 4  T 3 0 N  R 5 W . . . . . 7 . 4  A  M / L

Powefed bv Ccmflunitv Center''' soft'.arare ir'orn Lhe Lirc! tnforn-ration AccgsgAssociatioll



Anli ifil L:aa)Ly Ccnlfituiity Celitcl

Parcel 05-1 3-024-008-05

{}l} 
,,,"." rhis !vjn'ro',v

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BRITTON HARVEY & KIMBERLY

Property Address: 3351 PATTERSON ROAD
ELMIRA, MI 49730

Mailing Address: 3455 PATTERSON RD
ELN4IRA, Ml 49730

ProPerty Information

Current Taxable Value: $25,562

Current Assessment: $28,750
Current Homestead: 0olo

Current Property Class: 40 - Residential

Last Year's Assessment: $22.450
Last Year's Homestead: oolc

Last Year's Property Class: 40 - Residential

Property Tax lnformation

Taxable Year: 2005
Summer Tax:  $160

Village Tax: g0

Township Tax: 9700

Proper ty  Sale In format ion

Sate Date: tO/3t/2OO2
Sale Amount: 930,000

Liber and Pagei 634-767

Legal Description

COIVI AT THE W 1/4 COR OF SEC 24, TH N O DEG E ALG THE W LINE OF SD SEC 713.2 FT TO THE POB,
TH CONT N O DEG E ALG THE W LINE OF SD SEC 356.6 FT, TH S 88 DEG E L?24.92 FT, TH S O DEG W
356.6 FT, TH N 88 DEG W L224.2 FT TO THE W LINE AND POB, BEING PART OF THE SW 1/4 OF NW
1/4 PARCEL 2. . . . .SEC 24 T30N RsW 10.01 A M/L

Po*ere{i  by Com'rrun;ly Crn[er" '  srJftvJare fron] thc Land lnfornrdtron Access Associat ion



,rf i,

Antrifit Cauntv Conmunib/ Cente/

Parcel 05-1 3-024-008-1 0
Close This !i/indo,,

Antrim County Parcel Information for 2006 Assessment Year

Jurisdiction: Star Twp
OwneT Name(s}: HUFFMAN TERRY L - WOOLLEY LISA

Property Address: 3393 PATTERSON ROAD
ELMIRA, VII 49730

Maiting Address: 4001 w SILVERSPRING BLVD
ocALA. FL 34482

Property information

Current Taxable Valuei 91O,776

Current Assessment: $19, 100
Current Homestead: 100o/o

Current Property Class; 40 - Residential

Last Year's Assessment: $17,900
Last Year's Homestead: 1007o

Lasl Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $82

village Tax: g0

Township Tax; 9170

Property Sale Information

Sale Date: 2/23/2OOf
Sale Amount: 9174

Liber and Page: 568-803

Sale Date: L/29/Z0OL
Sale Amount: $0

Liber and Page: 564-733

Legal Description

PARCEL 3 COM AT THE W 1/4 COR OF SEC 24, TH N O DEG E ALG W LINE OF SEC 356.6 FT TO THE
POB, TH CONT N O DEG E 356.6 FT, TH S 88 DEG E L?24,2 FT, TH S O DEG W 356.6 FT, TH N 88 DEG
W L223.5 FT TO THE W LINE OF SEC AND THE POB, SEC 24 T3ON R5W 10.01 A M/L

Fowerei iry Ccrnmunity Ceatcr" '  scft \ , . 'are fr.Jrn the Land Informatiorr Access Assoclat ior!
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Antrin (-outlly Ccritt tunity Centel

Parcel 05-1 3-024-AO&-20
Close fhr: vl . indoYr

Antrim County Parcel lnformation for 2006 Assessment Year

Jurisdiction: Star Twp
Owner Name(s): BRITTON HARVEY & KIMBERLY

Property Address: 3455 PATTERSON ROAD
ELIVIIRA, N4I 49730

Mailing Address: 3455 PATTERSON RD
EL|"|IRA, MI 49730

Property Information

Current Taxable Value: 955,776

Current Assessment: $58,600
Current Homestead: 100o/o

Current Property Class: 40 - Residential

Last Year's Assessment: $54,700
Last Year's Homestead; 100o/o

Last Year's Property Class: 40 - Residential

Property Tax Information

Taxable Year: 2005
Summer Tax: $423

Village Tax: g0

Township Tax: 9882

Property Sale Information

Sale Date: 9/18/1998
Sale Amount: $10,000

Liber and Page: 499-205

Legal Description

PARCEL 4 COM AT THE W 1/4 COR OF SD SEC 24, TH N O DEG E ALG THE W LINE OF SD SEC 24
356.6 FT, TH S 88 DEG E 1223.5 FT, TH S O 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 ] .222.79 FT TO THE W LINE OF SEC AND THE POB, BEING PART OF
THE SW 1/4 OF NW L/4 SEC 24 T30N R5W 10,01 A M/L

Jro!:rered ij)- Corinrlinit.y Certer"' s{rfL..r,/are fron! lhe LaId llt&!]]:1alt!tA!ee55 AtS 1M

, '  
' . ' i
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Dl0 Mlgr1e,afi oEPARTMENT oF ENVTRoNMEMrAL ouAUTy
DRINKING WAIER & MDTOLOGICAL PROTECTION DIVISTON

WATER WELL AND PUII|P RECORD
Comple{or b rqlr.d utdor aulhorlty ot Part 1 27 AEt 308 PA I 978

Hro to co.rEry b a m|sd€molnor

olatonco and Olr€ction lrom Boad l|ltaru€oion

0 A../h t^ I it t-al e {I or, *
; , " ; ;  

_-  
Da!6 GareE

9991 Prl"mroEe Rd.
ElmlrarMI 49 730
Address sarno s. l{16[ Laauoo ld yes 3 ir|o

Lo€ato wllh x'in S€arbn A€bw

+ -t- +,
t t l

T --r- T-
+-l-  L

t l l

5. LICable Tcol

D Hottol got
D n *n flous
E'ued D

E. UsE: mHoueohold ETtpo I Publlc [ryp" ttt crruir
fl tnisadon Etypo tts J,l-brc EtEpl.rmp
E re* wett n Typo tD ftstic E- -

7. cAslNG: fi snO $rr""a"a
u Phsr'c Ll Wold€d

. Ooru-
Dtarnewt y-!!-i^. b. ---L d.p!|

----in. b _ft, d6pfl
BORE llol-E: -.
Diamotsri ,/ ln. lo -lL deprh

H€irltE Aborro8elow
slab.i I tt

wol$-_h8,/tt

D u"" stro"
Dsaa" p*tot

?. FoBMATOT{OEGCRrmOil

3. STATIC WATEff LEVEI.:
Bolow Land Surlac€ L.l Rfltt€

l0- PUMPING LEVEL Bslory Lard Swtaca

-.--tt. Attrl. !4.-- h,s.Ai prns i Jfr c.p.M.
ll pbns'' De"r6.r E ri, E tagr pump

1 I . WELL HEADCOMPLETK)N:

fr eilers mapw E rz Aton Grede
D Earemenr oruer I wat no*

r z. wF:rr GRouTED? Eno Ev"" Fdn--E-rr.
E Near cernmt lEBenonirc -' fjta,-
M.of BEos ? e.slwou/o |lt/

I 3 . NEAREST SOUBCE OF POSSIBLE CONTAtrIMTION:
rv., s:q+lti- Di*o,nce.ltlU--L (t*,r., F
fype_{--..-_ Dlr6 ce_L l*3ctjon_

1 i. PI.JMP: f] Nor hstalqd E Pump lndalon only

ilodelNumb€r_. __ _ _. .. HP-#_Vdr€./i Ja

r-*rgtr ot ulop Flca-f,C.l- - t capai;{ .LQ--a.p.u.
TvPEr p suur"Lm" D*t Dor--- -

r5. ABAM)oNEDWELI pLUGGEo? Ey"t Eno
C6sim Dlanlo|€r -_- _in. Oeprfi _ -___{
FLUOCIIIGMATERIAL: E Haar 6rl€nt I E"ntontt Slurry
D ormont8€nontte sturry C concrsre Gm{tr D g"nt*tre ctrip"
l.lo.of Bsgs*-..-- Casing fiomoved? E V"" E Ho

18. SEMARKS: (ElEvadon, Souro€ ol Data, etc.l

17, DFILLIiIG MACHINE OPERATOP:

18. WATER WELL @NTRACTOR",SC€BIFICATIONI \
This w€ll waE drilLd undar rry iurladiclion and his rsporl ia tru€ to lh€ b€ ol fty.

ar( b€ll6t I

*-&f:?>
ciiioLocilc UfTVTY EOFY

EQP 2017 (t?,96)



DfQ Mlgx;c,afi DEpARTMENT oF ENVTRoNMENTAL ouALny
ORINKING WATER E MDIOLOGICAL PROTECTION DMSION

WATERWELL AND PUMP RECORD
Completlon b tlqi€d und€r Butiority of Prrt 1n MW PA 1978

Fdrc to comply ls s migd€meenor

OlBlEnc€ and Dl.gcdon Lom Road inloruecdon 3. OIV}IEBOFWELL
address CtsIIPFA, l[KB

10303 AI,nA ru.
BuIm Mf /$n30

eoarsss sam€ ss wblL"*d^ Z i"" E i.ro

Lo.6to wirh'x in Soctlm Borow

J. -l- L
t t l-f --f-r

-L -t- L
l . _ t l

s . fl cebts Toot D nou,y D oi*n fl oug
E mtt* noa E rusernocat E;ema n

s, Us€: ElHousehold ETyp" t prlti" f]qo n euut
Ek gErion Erypo llo Pudic []bd Ftmp
I To$ t,,b( Ervp" lru putti" n

7. oAsrNG: Elsr""r Elnr*a"o
D pu"* E wsu"r

Di€msrer: 4/ in, ro-.lefl.
,-.-in. 1o --lt, d€p l

BORE TIOTE:
Dtan€lori 7 h, ro -ldgft. d6psl

HdCrG Abov€A€l$t,
slfb ,/ Il

t t(idi. l/ * wrh.

pp'. sr'""
LJSHa P.ck€r

2. FOnMATOfio€SCRFT|ON

+ DGrev*uaa
1- o*'"e-l t1-

FTTTNGS:
.___-,_J',arld ,{9 lr.
d L l Brom€. Clr.d.

oorer a1

9. SIATIC WATER LEVEL:
- I 7 lr eenw r"ana p*i?roe fl n*hs

10. PUMPING IEVEI: B€lofl Land Surrac€

Atw - _L- -_t]ys- Purldne d-=_c. P.M-

Ogalor, I nr' [fTeer Pvop

1 I .WELLHEADCOMPL€TION:

Een '" aoarl., 4al1 I tz' rto* e."4.
l-l Ss6emonr ottsot Ll wo! lbr.

12. I,\iETL GFOUTED? E T''tO EV*
I Near comenr @ a*urntr

F.dr j|:{to o tL

I 3 . NEAREST SOURCE OF POSSISLE COMA ftAlENI

twu Ssfli - usbnc€-4ilf ..-iL tlscdon-4-
Tvoe 

' 
Disldlcs lt Cfrdon

J 4 . PLJMPi E Not /nstafled n P'rmp Insjaion onv
fienuhdrEistlanle-- ]64r!d.35- , , J. lrJ
rrodcJlrumberl'lsul.JS44e! HP -I-rJ.-vda A? n

PRESSUI€ TANX:
Ma uta6tetst'turg-J6/-6;dfua)
l\,lodolNumbsr tl iQ - :LC^ Cap!

15. ASANDO.IED $/EI.L PLUGGED? LI YEg

Callno Dhrnotor __, -_in. Depth _-* _!r
PI-UOGING I\,|ATERIALT L-l lloar Cern6nl
D crmenvBononhe sturry ! concrore c*rr

! B"nr*ir" slu,ry
I ernonite clrtp"
D v" "  INo

16. REMAFKS: lElevaion. Source ol Oatq, o(c.)

18- WATER WELL CONTRACTOR S CERTIFICATION:
This welt was d ll€d undet iny iv sdidion qnd this ropo( is |tu6 lo dle bsc ol my.

a.t b€[€t.

A4t€4S

:rigned

4 ---- +zt' I

TiEOL6GIEIAL gUHVEY EOPY
EQP 20 r7 (12196)
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DIG Mrcntoqfi DEpARTMENT oF ENVIRoNMENTAL auALlrY
DRINKIN€ WATER & RADIOLOGICAL PROTEC1ION DIV|8ION

U'ATER WELL AND PUMP RECORD
CorFl€tbn il 'lqffil undcr auiho{tty o{ PE.l t27 Act 388 PA 1978

Faibra to compry le a mlldetieanor

WATEF WELL CONTRACTON S CERTIFICATON:
Ihia ;dl wes dnlbd undsr lny ludsdidlon and this r€Fott is Lu€ ro 6|a b53l or my'

,'t

* $.i_a_21

owNEnoF VIELL u A (,s. owlGnoFv.rELL U e (da ltf imfrse_^e'"u lo57? .l lbA-H utl.
Elnj ra- lVta+!731
iai'li,i d*i * ','Lu'Lo""ron fil Yos ' i'ro

Olstancr and Dledlon lrotn BoEd Inrorseo on

Locato wtth'x ;n Soc on B€low Skotch ibp

+ -r- t-
l r l-T-rr

-L-t-L
I  l r r  I

;E;;;;' =;* Fo,*n !o.'s- 
D 

"t* 
n. E aus€./tsor.d tr +ryC--q-

s. LtsE: 6 Hous€hold Elvpe tpuulc Qlpe U ruuic
if r,rrs"t"n Ervpt rh Puu& EHd PumP
I To6t Wel EType llb Pubtlc lf-

Hs*rI: Abqv€r8elort
s.'L' I r,

W.5ht:-------l&/L

f}u* snoo
Bstd" P"ctor

7. CASING:

Dlafislsr:

ffi::?-}-". allerLa"pr

seor ElThroadod
Plardc l"l Wold€d

2. FORMATbNDEiSCFIFIION

E ot Ingtatleo Eeraud-Pd,"a
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nBl.nkAbovo Scr€en - .-lr

s. STAfiC WATEF LEVELI
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1O. PUMPING LEVEL: EslqtL,ond Surlac€" 
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O-Pr.,'c", tr B"r;- Eo! Ft,ut

I 1 . wErt H€AD COa{PLETION:
E Pl "rs 

Mapte, E tr mt o,"1"

E Baretn€nr Ott3.r Ll w€[ ]treo

12- wELLcFourED? n lo 0S v"" Frrn --b__- lt
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'. fl5HfiryJ] T,H::ruH;:T,,^.
rld / Dl"en"" -L or€dbn-

h.Alldion Ony

PRESSURETANK:
llanulaaot€ds Nan€-

AEAIOCNEO WE LL PLUEGED?

CashO Diamgter ---in.
PLUGGIl,|G MAIERIAL:

D CamonvB€ntontte Slurry

E v"" fl rs
Doprh -- -!.
D t,|ear c6o.tl E Benonlt stufiY

E con"...," c-n fl e"noniecntP"

ca$ing t{6movEd? D v"a !lvo

1s. REfuhqKSl (€t€vaion, Soulca of Da€' elc)

17. DFILTNG MACHINE OPERATOR:

*dffi
EQP 20r7 (12196)
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ir1** 2,D MAPS AND CROSS SECTIONS OF USDWS

Submit maps and cross sections indicating the vertical limits of all underground sources of drinking water
indicating the vertical limits of all underground sources of drinking water within the area of review (both
verticaland lateral llmitsforClass l), their position relative tothe injection formation and the direction of water
movement, where known, in every underground source of drinking water which may be affected by the
proposed iniection activities.

RESPONSE

The location of thd lowest potential USDW is considered to be the base of the Glacial Drift at a depth that is
estimate to be approximately 850 to 900feet BGL. The lower portions of the Glacial Drift in the area have not
been explored for water quality because of plentiful fresh water supplies are present in the upper 200 feet of
the section. Locally, water wells completed at depths of less than 200 feet can produce at sufficient rates.
Records of typical water wells are attached at the end of Response 2.D for wells within one mile of the
proposed Beeland well lhat are representative of water wells in the area- In order to provide conservative
projections, the entire Glacial Drift is considered here to be a USDW. Below the Glacial Drift lies more than
3OO feet of section that is dominated by low permeability units includang a variety of shale layers. Below this
sequence is the Afitrim Shale, which based on significant gas production activities in the area, has been
shown to contain hydrocarbon accumulations and brines with total dlssolved solids contents in the range of
100,000 mg/liter.

Potential USDWS are defined for the purpose of regulatory protection as aquifers that can yield producible
quantities of water that have total dissolved solids (TDS) concentrations of less than 10,000 mg/l or ppm
(parts per million). Within the two-mile radius AOR, the Coldwater, Sunbury, Bedford and Ellsworth Shales
are the first "bedrock" units encountered. These units are considered aquitards, not aquifers. The Marshall
and the Saginaw Aquifeis are not present in the vicinity. This is consistent with Figures D-1 , and D-2 from
USGS publications that provide data regarding potential USDWS.

Below the Antrim, the Traverse Group, and the Bell Shale are present before the Dundee Limestone is
encountered. Below the Dundee, the Detroit River and Salina Groups are encountered, containing saline
bines, salt layers and stringers, and massive anhydrites. Dundee Water Quality Data-

The USGS Produced Water Database (htto://enerqv.cr.usqs.qov/orov/orodwat/data2.htm) was queried to
identify Michigan wells for which Dundee waler quality was available. The query identified 133 individual
wells in Michigan for which Dundee water samples had been taken; 132 of the 133 samples exhibited water
quality between 91 ,333- 398,470 TDS. The single well that exhibited a TDS less than 10,000 is located in
Northwest Michigan more than a dozen miles northwesl of the proposed well location in closer proximity to
the unit outcrop, thus otfering a possible explanation why this well exhibited relatively anomalous water
quality. Further, while there are no Dundee brine concentratlon data points available specifically at the
proposed well location, data from a well to the east of the proposed location completed in the Detroit River
group had a TDS of about 300,000 ppm. Also, a well to the south and east of the proposed well and
completed in the Traverse Group exhibited a waterquality of about 65,000 ppm TDS. ltisalso noted that the
proposed Beeland well location is surrounded by currently active Class ll injection wells that utilize the
Dundee for produced brine disposal, These data indicate that brines within the Dundee is expected to be
much greater than 10,000 TDS at the proposed well location. See Appendix A for water quality data

As discussed in Responses 2.1. and 2.L., during installation of the Beeland DisposalWell No. 1, geophysical
well logs will be run, and fluid samples will be taken from the Dundee Formation to confirm the salinity of the
in.iection interval and for correlations of the base of the USDW.
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i 2.E NAME AND DEPTH OF USDWS

For Class ll Well {Not Applicable to this Application)
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2,F MAPS AND CROSS SEGTIONS OF GEOLOGIC STRUCTURE

Submit maps and cross sections detailing the geologic structure of the local area (including the lithology of
injection and confining intervals) and generalized maps and cross sections illustrating the regional geologic
setting.

RESPONSE

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 th€ structure and stratigraphy in Antrim County.

Stratigraphy and Lithology

The strata in this region consist of almost fifteen thousand feet of sandstones, shales, limestones,
conglomerates and clays. The relatively extenslve knowledge ofthe deep geology of the northeastern portion
of the Michigan Basin is primarily based on data gathered from the installation of manyoiland gas exploration
wells that have been drilled since the 1920's in this vicinity of Michigan. Figure F-l presents an MDEQ figure
showing the stratigraphic column in Michigan. Table F-1 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 ofdata from
surrounding wells by state of Michigan Geologic and Land Management Division personnel.

TABLE F-1 PROPOSED BEELAND NO. 1 WELL PROJECTED FORMATION DEPTH SUMMARY

UNIT

Mich. GLMO

(feer) BGL !.

GLACIAL DRIFT 0

LLSWORTH* 850-950

ANTRIM _ (UPPER MBR) 't,200

IRAVERSE 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 column

Figures F-1 through F-5 are presented to provide additional information regarding the regional geologic
setting, and the injection and arrestment intervals. Figures F-6 and F-7 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 B-2. From the base of the injeciion zone upward, the
following major intervals are anticipated to be penetrated at the Proposed Beeland Well No. 1 Iocation:

2-27 DalttslaL
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Detroit River Group (lower injection and arrestment)

It has been customary to include the Devonian-age Bois Blanc, Sylvania, Amherstburg, Lucas and Anderdon
Formations inthe Detroit RiverGroup The base of the ooenhole completion of the BeelandwellNo' l will be
completed within the Detroit River Group above the top of the Amherstburg Formation. The Amherstburg is
typically a dark brown to black carbonaceous limestone. lt 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 typically
has low effective porosities and permeability- General practice has been to call the portion of the column
between the top ofthe Amherstburg and the base ofthe 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 Richfleld Zone has been described as a basal
member of the Lucas/Detroit River sequence and is comprised of interbedded limestone dolomiie and
anhydrite. Above the Richfield is the Massive Anhydrile that is, in turn, overlain by a thick halite-bearing
evaporite sequence, the Horner Member of the Lucas Formation. ln 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 ditficult 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 describ€d as light
to dark brown limestones and dolomites that are micro crystalline to very finely crystalline with traces of
intercrystalline porosity.

Dundee Limestone (iniection 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 is a predominantly limestone formation that ranges from a
laght to dark brown with a basaldolomite section. Figures F-2 and F-3 present regional Dundee information.

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 pro.iected to be comprised of almost 75 to 100 feet of medium
green to green{ray shale overlain by a sequence that transitions to a limestone and dolomite dominated
sequence. Transmissive fractures are nol 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 F-4 and F-5 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 shaly, and in southeastern Michigan the unit is composed almostentirely 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

2-?8 Petsslek



with a trace crystalline porosity and trace of pyrite,

Traverse Formation

Above the Traverse Limestone is the Traverse Formation, which is comprised of a 5OJoot thick interbedded
limestone and shale that is described as gray-tan and calcareous. Within the Traverse Formation there exists
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, platy shale. lt 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.' ln the southeastern part of the state, several large tongues or interbeds of gray

shale ari presenl in the middle part of the Antrim. Locally, near the proposed Beeland Well No' 1 location,
the Antrim {sometimes referred to as the Antrim-Dark) is gray-brown to gray-green and blocky, with both silt
interbeds and significant limestone interbeds. The uppermemberof theAntrim is reported asa 1oo-footplus
thick blocky gray-brown shale, pyretic, with scattered tasmanites.

Devonian-Mississipoian Shales

Local geologic data suggest that a shale sequence occurs between the tops of the Antrim and base of the
Gtacial Drift. nvailable glologic 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 additionalconfinement between
the Dundee and Glacial till.

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,
moderatl shale response on gamma ray curves, Although the Bedford is listed here under the Devonian, it
may well be of Mississippian age.

Coldwater and Sunburv Shales

The Mississippian age Sunbury and Coldwater shales are described as two distinct intervals. The Coldwater
is locally an interbedded light to medium gray firm, flaky and platy shale with a trace of pyrile 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 locaiion, is likely to be a dark brown firm, brittle,
carbonaceous shale with a trace of fluorescence.

Glacial Drift

See Response 2-D regarding the USDW for information pertaining to the Glacial Drift'

Faulting

There is no evidence of significant faulting inthe immediate vicinity of the Proposed Beeland Well No. l The
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Hydrogeologic Atlas of Michigan (Plate 16) is referenced regarding this matter. Additionally, 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

TheAlba area of northwestern Michigan Basin has been designated as a relatively minorseismic riskarea by
the USGS( http://earthquake.usqs.qov/reoionaystates/michiqan/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 Vl earthquake occurred in southern Michigan in 1947, but USGS data do not suggest that
this event was felt north of Cadillac. Michioan.

Reference:

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.
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Thickness - Lithofacies of the Dundee Formation
(From Clardner. 1974. Reoroduced with pelmission ltom lhe Michigan Basin
GeologicalSociely.)

Fig u re F-3

Alba, Michigan F

Regional Michigan Dundee Thickness
Lithofacies Map (from Gardner, 1974)

DISPOSAL WELL # 1
SCALE: NOTED DATE:10/06
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Beeland Group, LLG
Alba, Michigan Facility

Reqional Michiqan Traverce Thickness- (ftori Fisher, 1980)
DISPOSAL WELL # 1

SCALE: NOTED DATE:10/06
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Earthquake History of Michigan
The earliest record of earthquake trernors felt in Michigan Territory (statehood came in
1837) were ftom the great series of shocks centered near New Madrid, Missouri il l81l
and 1812. As many as nine hemors from ths New Madrid earthquake series were
reported felt distinctly at Detroir

A damaging earthquake, apparcntiy centered between Montreal and Quebec in the Saint
Lawrence Valley, occurred on October 20, 1870. This shock was felt over an area
estimated to be at least a million square miles including Sault Sainte Marie.

Between 1872 and,l883 a number of moderate earthquakes were centered within
Michigan. On February 6, 1872, three shocks lasting 30 seconds were reported at
Wenona. No additional informarion is known about these tremors. Reports from Redford
and Greenfield Village, not far fiom Detroit, furdicated a minor earthquake occurred on
August 17, 1877. It was noted that horses were frightened dwing this shock. Some
persons reported hearing a noise like a train. On February 4, 1883, an earthquake cracked
windows and shook buildings at Kalamazoo (intensity VI). This shock was felt in
southem Michigan and northera Indiana. Cities as distant as Bloomington, Illinois and St.
Louis, Missouri also reported fealing this earthquake.

The destructive earthquake that hit Charleston. South Carolina on August 3 I, 1886' was
felt as far north as Milwaukee, Wisconsin and probably in parts of Michigan. On Qglgbgr
3 1. 1895. Charleston. Missouri experienced a major earthquake' Considered the severest
shock in the central U.S. region since the 1811 - 1812 eaxthquakes, the l-million-square-
mile felt area included parts of lVlichigan. A moderate earthquake of intensity V was felt
at Menominee on March 13, 1905.

A series of unusual occurences in the Keweenaw Peninsula mining area form a
significdnt part ofthe seismic history ofMichigan. The first disturbance was on JuIy 26,
1905 at about 6:20 in the evening. At Calumet there occurred what appeared to be a
terrific explosion. Chimneys fell with a crash and plate glass windows were broken
(intensity VII). The explosioo was heard far down in a mine and the shock was felt all
over the Keweenaw Peninsula area and as fu away as Marquette, about 70 miles
southeast across Lake Superior. Ten months latet, onMay 26, 1906, a similar
phenomenon occurted. Train rails were twisted, and there was a notable sinking of the
earth above the Atlantic mine. The disturbance was reported felt over an area about 30 to
40 miles in diameter. Aaother shock occurred in the same region on Jarl'nry 22, 1909. A
rumbling tremor was felt around Houghton and was believed to be caused by tle crushing
of pillars in a mine-

The earthquake of August 9, I 947, damaged chimneys and cracked plaster over a large
area of south-central Michigan and affected a total area of about 50,000 square miles,
including points north to Muskegon and Saginaw and parts of lllinois, Indiana, and
Wisconsin. The cities of Athens, Bronson, Coldwater, Colon, Matteson Lake, Sherwood,



and Union City in the south-cenral part of the State all experienced intensity VI effects.
Reports of damage to chimneys and some instances of cracked or fallen plaster, broken
windows. and merchandise thrown from store shelves were common over the epicentral
atea.

A number of other earthquakes centered outside the State have been fett in Michieal.
Noteworthy among these are the following: '

February 28, 1925
St. Lawrence River region nortlwest of Murray Bay (La Malbaie), Quebec, Canad4 felt
area approximately 2 million square miles; intensity V at Grand Rapids, Newberry, and
Whitefish Point, Michigan.

November 1, 1935
Timiskaming, Quebec, Canada; I-million-square-mile felt area; intensity V at Alpena,
Hillrnan, Mount Clemens, Pellrron, and Port Huron, Michigan.

March 2 and 8, 1937
Westem Ohio; 150,000-square-mile felt area (second shock); felt at many places in
southem Michigan.

September 4, 1944
St. Lawrence River region ber*-een Massena, New York and Cornwall, Ontario, Canada;
175,000-square-mile felt area (in the U.S.); felt at Alpena, Detroit, Grand Rapids,
Lansing, Saginaw, and Sault Sainte Marie, Michigan.

November 9. 1968
South-central Illinois; felt area approximately 580,000 square miles (including all or
portions of23 states); felt throughout southem Michigan.

Abridged from Earthquake hformation Bulletin, Volume 5, Number 6, November - December 1973. by
Carl A. von Hake.

For a list of earthquakes that have occurred since this article was written, use the
Earthouake Search.

. About Us

. Contact Us

. Site Map

" Site Search



Historic Earthquakes
Southern Michigan
1947 0810 02:46:41.3 WC (local08/A9)
Magnitude 4.60
Intensity VI

Largest Earthquake in ltlichigan

lsoseismal Map

Isoseismals are based on intensity estimates t'om data.
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2.G GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES

For Class ll Well (Not Applicable to this Application)
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2.H OPERATING DATA

Submit the following proposed operating data for each well (including all those to be covered by area
permits): (1) average and maximum daily rate and volume of the fluids to be injected; (2) average and
maximum injection pressure; (3) nature of annulus fluid; (4) for Class I well, source and analysis of the
chemical, physical, radiological and biological characteristics, including density and corrosiveness, of iniection
fluids. lf the information is proprietary, maximum concentrations only may be submitted, but all records must
be retained.

RESPONSE

Maximum Injection Pressure

The well has been designed for operation on a vacuum or with a small injection pump. lt is 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 USEPA Guidance #7
includes a value of 0-8 psi for the fracture gradient of the Dundee Limestone- lf 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 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 psibe authorized for future
injection activities without additional testing.

lf necessary, subsequent testing may be conducted in the future to justify the use of pressures above 150 psi
at the wellhead during future disposal operatlons. At the current time, it is believed that restriction to flow
under gravity conditions are likely to provide for insufficient operational llexibility 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.
lnjection rates are projected 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 iniection
reservoir.

Annulus Pressure

Annulus pressure will be maintained at a minimum of 100 psi above injection pressure, even durlng
shutdown, exceot during the course of workovers and/or maintenance operations.

Nature of Annulus Fluid

In the 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 corrosion inhibitor, an oxygen scavenger and a biocide-
Annulus fluids will include Baker Petrolite CRW0037F or Unichem Technihib 366W corrosion inhibiiors and
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bactericides, CRW 132 oxygen scavenger A-303 corrosion inhibitor, Knockout 50 oxygen scavenger, and
Bacban 3 Biocides or suitable equivalents. No permit condition regarding specific brands or fluid additives
are requested at this time.

Monitoring the pressure changes in the sealed annulus space is a means of verifying the continued
mechanicil integrity of the well. ltmust be non-corrosive, not subject to biologic degradation, and preferably
non-freezing at winter temperatures. At ihis time, methanol, diesel, heat tracing, and/or a wellhouse heater
may be used at the wellhead and annulus tank system to manage any potential forweather related problems.

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

TABLE H.1 OPERATING, MONITORING AND REPORTING REQUIREMENTS
BEELAND GROUP. LLC DISPOSAL WELL NO. 1

Characteristic Value Minimum Monitoring
Frequency

Minimum Reporting
Frequency

Average Injection Rate 6,857 bpd max. Continuous monthly

Instantaneous Iniection Rate '10 bpm max. Continuous monthly

Cumulative Volume 6,857 bBd 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
Differential

100 psig min. Continuous monihly

Sight Glass Level Visible daily when operaied monthly

Annulus Fluid Addil ion Or
Removal

Daily monthly

chemical composition of
Injected Fluids '

Variable within 30 days of sampling

Physical Characteristics of
Injected Fluids '

Variable within 30 days of sampling

' Gipecified in thE Waste Analysis Plan.

lnjectate CharacGristics

As discussed in Atiachment U, groundwater remediation project related non-hazardous wastes are to be
brought to the Alba, Michigan facility- A Waste Analysis Plan intended to comply with USEPA Region V
Guideline #8 is presented in Response 2.P of this permit application. Fluid from the remediation project will
be sampled on a quarterly basis. Attached at the end of Response 2. H is a copy of typical analysis forthe
fluid generated by this remediation project. Historically. fluids from this remediaiion project have been
managed as non-hazardous via both injection and surface discharge after treatment. 'Fl$ids,typics[y have
dcintafied various levels of total dissolved solids and are e;!.pected to range from 2,500 mg/l to 25'000 mg/L
Specific gravity is expected to range from 1.00 to 1.05, andipH is typically expected to rangefrom 7.0to'10.9-.,/
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TABLE H-2 EXAMPLE ANALYSIS OF INJECTATE FROM BAY HARBOR, MICHIGAN
REMEDIATION

UIC Permit Application
Beeland Group, LLC

October 6, 2006

Parameter Units Results Method Date Analyst

Sxidation Reduction Potential 296 Field 9t2412004 EB

OH s.u. 7 .42 Field 9t28t2004

femperature 'c 1 9 . 1 Field 9t28t2004 EB

\lkalinity-Phenolphthalein mg/L 0 310 .1 9t3012004 REG

Alkalinity-Total mg/L 1,620 310 .  1 9t30t2004 KE(j

Carbonate Alkaliniiy mg/L 0 9t30t2004 t (E t t

Bicarbonate Alkalinity mg/L I ,620 9t30t2004 t (Etr

Hydroxide Alkalinity mg/L 0 Calc. 9t30t2004 REG

fotal Organic Carbon mg/L 260 415.1 10t5t2004 BA

fotal Inorganic Carbon mg/L 88 415.1 10t5t2004 BA

fotal Dissolved Solids mg/L 32,800 1 6 0 . 1 912912004 REG

Iotal Suspended Solids mg/L 160.2 9n9t2004 REG

3iochemical Oxygen Demand mg/L 405.',1 10t8t2004 PJC

lhemical Oxygen Demand mgiL 992 410.1 9t3012004 REG

Iotal Phosphorus mg/L 1 . 4 365.2 9t30t2004 REG

rhosphate, orhto mg/L < 1 300 9t29t2004 DMJ

Nitrate-Nitrogen mg/L o.97 300 9t29t2004 DMJ

Nitrite-Nitrogen mg/L 0.74 300 9t29t2004 DMJ

Ammonia-Nltrogen mg/L 8 , 5 350.1 10t112004 BEK

fotal Kieldahl Nitrogen mg/L 29 351 .2 10t1t2004 BA

\luminum mg/L 1 9 . 8 6020 10t3t2004 EB

qntimony mg/L < 0.05 6020 10t3t2004 EB

qrsenic mg/L 0.237 6020 10t3t2004 Ets

Barium mg/L 0 .017 6020 10/3/2004 EB

Beryllium mg/L < 0,005 6020 10t312004 EB

Cadmium mg/L < 0.001 6020 1013t2004 EB

Chromium, Total mg/L 0.029 6020 10t3t20u Eit

Cobalt mg/L < 0.015 6020 10t3t2004 EB

Copper mg/L 0.024 6020 10t3t2004 EB

tron mg/L 1 .42 6020 10t3t?004 EB
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Parameter Units Results Method Date Analyst

Vlercury mg/L 0.0008 245.1 10t20t2004 Merit

Vlanganese mg/L 0.088 6020 10t3t2004 EB

Nickel mg/L 0.223 6020 10t3t2004 EB

Selenium mg/L 0.063 6020 10t3t2004 EB

Silver mglL 0.0005 6020 10t3t2004 trE'

Strontlum mg/L 0.034 6020 10t3t2004 EB

Zinc mg/L 0 .019 6020 10t3t2004 EB

Silica, Reactive as SiO2 mg/L 1 6 . 8 370.1 10t4t2Q04 t( Eg

Iotal Stlicon as SiO2 mgiL 66.3 6020 10t2t2004 E E

lalcium mg/L 6020 10t3t2004 EB

Vlagnesium mg/L <  0 . 5 6020 10t3t2004 EB

Potassium mg/L 13,800 6020 10t3t2004 EB

Sodium mg/L 889 6020 10t3t2004 EB

lromide mg/L '15.2 300 st29t2004 DMJ

lhloride mg/L 1,730 300 st29t2004 DMJ

Fluoride mg/L 1 8 . 1 300 9t29t2004 DMJ

Sulfide mg/L 1 .29 376.2 10t5t2004 Merit

Sulfate mg/L 14,500 300 9t29t2004 DMJ

lmpact of Injection

Based on historigaloperating data from surrounding Class ll 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
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 parameter to generate a piston-
like displacement fluid front radius: 1OO-foot net thickness, 10 percent effective porosity, and 2,103,840,000
gallons of injectate estimated based on twenty years of continuous injection al a rate of 200 gpm. This yields
a 100 percent injected fluid front radial distance of approximately 2,992 feet from the well- ltisnotedthat
"continuous" injection rates are more likely to be less than 125 gpm based on historical operaiion of the
groundwater remediation proiect. 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 smallerthan the required Region 5
minimum two-mile AOR conducted for this site.
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2,1 FORMATION TESTING PROGRAM

Describe the proposed formation testing program. For Class I well the program must be deslgned to obtain
data on fluid pressure, temperature, fracture pressure, other physical, chemical, and radiological
characteristics of the injection matrix and physical and chemical characteristics ofthe formation fluids.

RESPONSE

The Beeland Disposal Well No. 1 is to be installed and tested in 2007 according to applicable regulations and
permit requirements. Static pressure of the Dundee and estimates of various injection intervalcharacteristics
are to 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- Additional details regarding the well logging are
presented in Response 2.L, construction details.

Afterthe open hole has been drilled, but priorto conducting any injection testing, injection intervalfluid willbe
produced from the well using either a submersible pump or swabbing equipment. Based on fluid loss during
drilling and field conditions, target production volumes for obtaining representative samples will be adjusted in
the field. Field parameters including pH and conductivity will also be monitored at surface as fluid is
recovered to determine when representative sampling is practicat- Fluid will be subjected to analysis for the
following parameters:

Alkalinity, Arsenic, Barium, Bicarbonate, Cadmium, Calcium, Carbonate, Chloride, Chromium, Conductivity,
Copper, Hardness, lron, Lead, Magnesium, Manganese, Molybdenum, Nickel, Nitrate, as(N), pH, Potassium'
Radium 226, Radium 228, Selenium, Silica as sio2, sodium, specific Gravity, strontium, sulfur, TDS, TSS,
Ltnc

Annual Part I mechanical integrity testing for the Beeland well will include reservoir monitoring as specilied in
40 CFR 146.13 (d) in addition to static annulus pressure testing. Beeland will provide the agency with 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 Region 5 USEPA staff, the following
procedure will be utilized for the flrst 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 and MIT testing. Ensure that all safety
procedures are understood and review days work activities

2. Conduct Fall-OffTest

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. Cumulative volume in.iected should also be recorded. Continue injection for
a minimum of approximately five hours. Note that sighificant 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.

o .

c.
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D. After gauge recordings are stable, cease iniection and monitor pressure fall-off.
Instantaneous shufin yields best results. continue monitoring pressure for a minimum of
five hours or until a valid observalion of fall-off curve is observed.

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

Annulus Pressure Test

A. Stabilize well pressure and temperature.

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

C. Install ball valve or similar type "bleed" valve on annulus gate valve. Pressurize annulus to a
minimum of 100 psig with liquid and shulin pump side gate valve lf typical operating
annulus pressures are above 100 psi, higher pressures acceptable to the agency and
compatible with the well completion coniiguration will be utilized in this testing, Pressure to
be used will be detailed in proposed procedures supplied with notification of testing. Install
UsEPA-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

3.
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STIMULATION PROGRAM

Outline any proposed stimulation program.

RESPONSE

No specific stimulation program is currently scheduled for the proposed Beeland well. Class ll injection in the
immediate vicinity has been historically successful in the proposed Dundee Formation injection interval.
Based on typicaloilfield operations, hydrochloric acid stimulation of the injection interval may be required as
part of the original completion or as maintenance during operations. lf necessary to maintain desired
injectivity, mechanical well clean out or acidization of a similar nature to programs used in other Class I or
Class ll injector in Michigan may be conducted to reduce iniection pressures. The USEPA will be noiified
prior to any stimulation activities being conducted in ihe well.
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2,K INJECTIONPROCEDURES

Describe the proposed injection procedures including pump, surge tank, etc.

RESPONSE

The Beeland Group, LLC well is to be dedicated to the injection of fluids derived from the Bay Harbor
groundwater remediation project. Details regarding the waste stream, surface €quipmenl and practices to be
followed for operation of the well are presented in this attachmenl Note that additional details regarding the
wellhead, annulus componenF and surface facilities of the sy8tem are provided in Response 2.M of this
documenl Additional details regarding operating parameters for the system are included in Attachment H of
this document.

Surface Facility Description

The Beeland Group, LLC fucility is located east of Alba, Michigan in Antrim County. The fucility is to be
entered via a dedicated site access road from the north side of the Alba Highway, approximately five mil6s
east of US 131. The site access road will lead to a concrete unloading pad, r/vhich will be installed with
sufiicient curbs and drainage slopes to allow the containment and collection of any possible leakage during
transport unloading operations. All traffic bntering and exiting the pad will pass an offic€y'shop building on site
and through a gate at the highway entrance, which provide location security.

Figure K-1 is a process flow diagram of the major surface facility components, They consist of the above-
mentioned unloading pad, an unloading manifold, screen and fllters, pumps, tank baftery (consiEting of
between 20,000 and 200,000 gallons of storage) and flow line piping.

lnjection Procedures

Fluids will be collected at the Bay Harbor remediation facilities and transpcrted via tanker truck to the Alba,
Michigan site. Upon arrival, necessary paperwork documenting each shipment will be completed, and
tansports will be directed to the concrete unloading pad. Loads willthen pumpedthrough screens and routed
to the desired storage tank. Fluids collected from the unloading pad and well site and storage hnk
containment areas may also be collected and routed to the storag€ tanks. Fluids will then be moved
between tanks as necessary under gravity flow or using transfer pumps. Depending on fluid quality and well
performance, fluids may be routed through filters prior to injection into the well under gravity flow. In the
future, if transfer pumps and/or injection pumps become necessary, fluids will be transfered frcm a final head
tank to the suction end of an injection pump. Iniection will take place at desired flow rates, with a maximum
injec-tion pressure notto exceed 150 psias previously indicated in this document (see Response 2.H). Figure
K-1 also presents a general flo$r diagram of proposed instrumentation.

Well Operating Proc€dures, Alarms and Annulus Pressure Main@nance

It is anticipated thatthe wellwill be aut'omated, but may also be operated manually for disposal. Operators will
start the injection process by opening necessary valves to allow the pumps to be started, or for the well to
draw fluid from the storage tanks under gravity flow. RestraintrB will be incorporated into the well monitoring
systems to meet UIC regulations and permit conditions. The automated control system will include control
switches to alarm the operator if certain operating conditions are encountered. For regulatory purposest a
high injection pressure switch (set below the permit maximum) and a low annulus diff€rential switcfi (set
above the permit minimum) will shut-off any injection pump power and alarm the operator so that manual
valves can be actuated to stop injection. In the event that any of the permit condition related set points are
exceeded, injection operations will cease untilthe problem is identified, conected, and the system is manually
regtarted by an operator.

2-46 hrrar-L
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Annulus pressure in the well system will be maintained with a nitrogen botth attached to an annulus fluid
reservoir (head tank). Annulus fluid levelcan be monibred in the annulus fluid head tank by the use ofa level
indicator or a sight glass, and additions or subtractions of fluid ftom the annulus tank will be recoded for
monitoring purposes and reported on a monthly basis per permit requirements.

lf the proposed Beeland Wetl is monitored and op€rat€d remotely, the follovt ing specktl conditions shall be
applicable. For th6 purpose of this permit, remote monitoring ie defined as injectlon into f|e well lvhen e
trained operator is not present on site propeny and ablB b perceive 6hut-do'yr'n alarms and able to physically
respond to the well contsols or the welthead within 15 minutes of a compliance alarm condition.

1. Local operating syibm and remote monitoring ByBbm: lf remote monitoring is to be used to.
operate the well, an automatic pager designed to alert designated on-call, off-site personnel in
the event of a well alarm or shutjn shall be onsite and equipped with a back-up'power supply.

2. Response to automatic shut-downs: Alarm shutdowns of the operating well related to permit
comptiafice conditions of the well under Part ll (B) (5) shall be investigated on-site by a trained
operator within one (1) hour of pager notification of the occurrence.

3. Loss of power to the confol system: ln the event of a power failure beyond the capability of the
back-up power supply shuts down the control system, the well thall be shut-in-

4. Loss ofdial tone: lf the automatic pager cannot get a dial tone for 30 minutes, the well shall
. automatically be shut-in.

5. Restart of the w€ll after an automatic shut-in: Restart of the well after an shut-in related to a
permit condition alarm (induding, but not limited to, injectl)n pressurc, annulus differential
pressure, loss of dial tone for more than 30 minutes or control system powEr fuilure) shall reguire
the physicel presence of the operator on€ite before the well can be restarted.

6. Restart of the well after non+ermit condition related or scheduled shut-ins: lf the well is shut-in
for more than 48 hours for eircumstances unrelated to p€rmit Conditions, restert of the well shall
require the physical presence of the operator on-site..

Weekly operator inspect'tons: lf fluid iniection occurs during the period of any week and the w€ll
is being monitored remotely,

.1*]1'{.

9.

This inspect'lon thallveriry the coffeci
operation of the remote monitoring system by review of items such as, but not limited to' a
comparison of the values shown on mechanical gauges wlth those reported by the remotB
operating system. Unless annulus pressure changes by more than 10 percent per week while
the well is injecting, only one annulusfluid level petw€ek thall be requited to be taken, recrorded
and report€d when injection hkes place.

When the well is not actively being used for injection, one annulus tank tluid level measurement
shall be taken, recorded and reported per week unless annulus fluid pressure decreases more
than 10 percrent per week: In such caseg of increased annulua pressure change, annulus fluid
level measurements shall be taken, recorded and reported twice per week.

when not in use by a trained well operator, ofiloading connections shall be secured and shall be
locked at flle vafues l€ading to waste water tanks so *rat access is restsicted to !-ained well
operators.

Offoading of fluid from transports can only occur with a trained operator physically present on10.
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site. A waste related log Bheet and/or waste maniiest file will be maintained documenting that a
trained well operator allowed fluid to be unloaded. At a minimum, waste log entries are to
include operator name, dab, time, truck id€ntification and approximate volume.

; . . . . }
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2,L CONSTRUCTIONPROCEDURES

Discuss the construction procedures (according to S146.12 forClass l, S146.22 for Class ll, and S146.32 for
Class lll)to be utilized. This should include 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 justifr/ing data must be made to use an alternative to a packer for Class l).

RESPONSE

The proposed Beeland Well No. 1 is to be a newly installed Class lwell. 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 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 approximately 175 feet BGL.

After a rotary rig is brought to the location, a 121/o-inch hole will be drilled out of the surface casing to a depth "1
of approximately 950 feet. The intermediate casing shoe will be targeted at a minimum of 100 feet below thes 

'

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 lb/ft, J-55, ST&C, or equivalent surface casing will be
installed to a depth of approximately 950 feet. Jhe cementing program will be determined based on field
conditions, but will likely consist of a mixture of 1273_\sacks (based on a gauge hole) of Michigan equivalent
Class A standard cement with S_pgIgg!!]]eAE and additives. Appropriate excess cement will be pumped
based on field conditions. lt 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 lhe intermediate casing string has been cemented, a cement bond log will be conducted to document
cement circulation to surface. The cementwill be drilled outof the intermediate string and an81/2-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 aftached
table), the hole will be conditioned and minimum 7-inch, 26 lbift, J-55, ST&C, or equivalent long-string casing
will be installed to a depth of appmximately 2,150 feet. The cementing program frcr the long string will be
determined based on field conditions, butwill likely consistof a mixture ofP6&acks (based on a gauge hole)
of Michigan equivalent"Class A standard cement with 3 percent CaC12 and additives. Appropriate excess
cement will be pumped based on field conditions. lt is anticipated that a float shoe will be used plus a float
collar one ioint up from the boftom and that centralizers are to be placed a minimum of one every fourth joint.

The finalstage of drilling will be conducted using a 6-1/4-inch drill bit to drill out cement and completethewell
asan openhole to a depth of approximately 2,450feet. Afterdrilling is complete, additional openhole logging
will be conducted to obtain data regarding the Dundee injection interval. A cement bond log and a baseline
casing inspectlon 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 forthe completion. As noted in Response2.l., fluidwill then be swabbed from thewellto obtain a
sample of injection intervalfluids. A radioactive tracer survey and a temperature log willthen be conducted to
establish baseline conditions and initlal external mechanical integrity. A pressure transient test will also be
conducted to derive estimates of formation pressure and properties (See Response 2.1). A proposed
schematic for the Beeland Well is Dresented in Fioure M-1.
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qair TABLE L-1 LIST OF PROPOSED LOGS
BEELAND GROUP, LLC WELL NO. 1

Nature of Annulus Fluid

In the 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 corrosion inhibitor, an oxygen scavenger and a biocide
Annulus fluids will include Baker Peholite CRWo037F or Unichem Technihib 366W corrosion inhibitors and
bactericides, CRW 132 oxygen scavenger 4-303 corrosion inhibitor, Knockout 50 oxygen scavenger, and
Bacban 3 Biocides or suitable equivalents. No permit conditions regarding specific brands or fluid additives
are reouested at this time.

Deseription Depth Run

Dual Laierolog Gamma Ray, Formation Density, and Caliper Logs (openhole
before intermediate casing)

't00-950'

Cement Bond Log (intermediate casing) surf-g50'

Dual LaleroLog, SP, Gamma Ray, Formation Density, Compensaled Neutron, and
Caliper Log (openhole before long string casing and in openhole complelion)

950- TD(2,450)

lf required, Fracture Finder lD Log (openhole before long-string casing) 1,950-2,150',

Cement Bond Log, Casing lnspection Log and Directional Survey (long-string
casing)

surf-2,150'

Temperature Log surf-TD (2,450')

Radioactive Tracer Log long string casing

Pressure/Temperature Gradient and Pressure Transient Fallofi test 2,'t50'
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2.M CONSTRUCTIONDETAILS

Submit schematic or other appropriate drawings of the surface and subsurface construction details of the well.

RESPONSE

Figure M-1 presents a schematic ofthe proposed subsurface construction details of thewell. Figure M-2 and
K-1 present details regarding the wellhead, annulus and the surface facilities associated with the well,

Proposed Subsurface Well Construction Details

The proposed Well No. 1 is to be drilled, tested and completed during 2007.

Surface Well Construction Details

Wellhead

The proposed wellhead will consist oi a standard 7-inch slip-on weld casing head or equivalent. The
wellhead will include a 7-inch by4%-inch tubing hanger and slips, pack-offand flanged fitting which actasthe
upper seal to the 7-inch by 4y,-inch annulus. There will be two, 2-inch welded NPT nipples on the 7-inch
casing for access to the annulus. Annulus fluid can be added through a 2-inch valve and annulus sampling
can be conducted opposite the annulus valve thro ugh a y2-inch quick connect coupling or equivelent. A4-
inch flowiine is lo be connected to a 4-inch ball valve or gate valve, which will be coupled to a 4-inch tee.
This tee will also be connected to a 4-inch valve that is coupled to the tubing and this valve will be connected
to a swedge that allows for connection of a pressure gauge or bullplug at the top of the wellhead. The tee or
the flow line will also have a y2-inch needle valve tap to allow wellhead waste sampling. Figure M-2 is a
diagram of the proposed wellhead assembly.

Annulus Monitoring System

The proposed annulus monitoring system will consist of an annulus fluid tank with a level indicator or site
glass, pressure transducers and gauges, a nitrogen regulator and a nitrogen supply cylinder. The sysrems
will be installed on the wellhead, in the wellhouse building, or in the immediately adjacent faciliiies building.

As specified in all Region 5 Class I permits, the annulus pr€ssure will be designed to exceed the injection
pressure throughout the length ofthe wellbore at alltimes. This will serve to ensure that, inthe unlikelyevent
of a mechanical integrity failure related to downhole tubulars, injected fluid will not enter the annulus to
contact the long-string casing. Annulus fluid will enter into the injection tubing rather than the injected fluids
entering into the annulus. Continuous monitoring of the annulus pressure will be required to ensure this
pressure is maintained,

In addition to the positive annulus pressure operating and monitoring requirements, an interlock system will
be installed to prevent the well from being operated if permit conditions are exceeded or if unsafe conditions
exist. Several operating systems will have preset limits, which can be adjusted depending upon specific
operating conditions and reporting requirements.

The following engineering restraints are proposed for incorporation into the well monitoring system to meet
current UIC regulations and lakely permit conditions.

1 . Set points to ensure that the annulus pressure is maintained a minimum of 100 psig above the
injection pressure all times.

z-J l
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2. The differential pressure will be controlled so that:

a) The annulus pressure exceeds the injection pressure at all depths.

b) The injection pressure and annulus pressure will not exceed the mechanical limits of the
downhole tubulars and will not have sufficient force to unseat the packer.

c) Intheeventof adisruptionof differential pressure, the monitoring equipment will activate an
alarm-

d) A high differential pressure willcause a pressure reliefvalve located on theannulus reservolr
tank to open.

3. A high injection pressure switch will activates an alarm and terminate power to any transfer
or injection pump if the maximum allowable injection pressure is exceeded

Annulus pressure in this system will be maintained with a nitrogen blanket supplied from pressurized nitrogen
cylinders. In the event of power failure, positive pressure can still be maintained on the annulus at all times.

A computerized data acquisition system will be used to monitor injection rate, injection pressure, annulus
pressure and simultaneous differential pressure. Maximum, minimum and average values for each of the four
parameters along with total volume will be digitally recorded at least once every five minutes. A chart
recorderwill also be used to record the annulus pressure, injection pressure and injection flow rate. Pressure
transducers located near the wellhead and downstream of any pumping devices will be used to measuTe
pressures. Flow rate is to be measured utilizing an inline turbine meter and totalizer or equivalent. Well
operaiors will be required to visually inspect the recorder and computer on a daily basis when injection occurs
to verify proper operation. The annulus tank level and any annulus fluid added to the system will be recorded
daily by the well operators.

A backup power source (battery) will be used to ensure continuous collection ofoperating and well alarm data
for up a minimum of 30 minutes should power failure occur. Intheeventthata powerfailure persists pastthe
ability of the battery systems to allow power, the wellwill be shut-in, and annual readings recorded a minimum
ofonce every six hours until power is restored to the monitoring equipment.

The annulus tank will sutficieni reservoir capacity to accommodate double the anticipated volume fluctuations
due to temDerature and oressure limitations. Pressure will be maintiained through the use of high-pressure
nitrogen cylinders. The cylinders will be replaced and recharged as required. The annulus tank is io be
equipped with a level indicator or a full length armored reflex sighi glass, a pressure relief valve, and an
independent liquid fill nozzle.

In the event that any of the permit conditions are exceeded, including injection pressure or differential
pressure a visual alarm light will be rlluminated at the well building. In addition, the computerized data
acquisition system will be coupled to a telephone autodialer that will send a page to the operator to ensure
that the condition is communicated. Upon an alarm condition, injection will be stopped by the operator until
the problem is identified, corrected, and the system manually restarted.

Mechanical Integrity

Part I and Part ll mechanical integrity demonstrations will be conducted as discussed in Response 2.L ofthis
document when ihe well is completed.
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2.N CHANGES IN INJECTED FLUID

For Class lll well (Not Applicable to this Application)

UIC Permit Application
Beeland Group, LLC

October 6, 2006
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2.O PLANS FOR WELL FAILURES

Outline contingency plans (proposed plans, if any, for Class ll) to cope with all shut-ins or well fiailures, so as
to prevent mlgration of fluids into any USDW.

RESPONSE

The proposed Beeland Group, LLC Well No. 1 will be operated from limited tank storage at relatively low
injection pressures. Depending on rate requirements and well conditions, injection may take place via gravity
flow. The following summarizes the plan to address failure of the wellto protect the surface environment and
prevenl migration of injected tluids into any USDW:

Beeland Group, LLC
AIba, Michigan

Proposed Well No. 1 Contingency Plan

'1. Monitoring and periodic routine investigative procedures will be performed on the injection well
as required by applicable laws, permits and regulations. Pertinent data will be forwarded to the
agencies as required. Monitoring and testing will be designed to assure well integrity and safe
operations.

2. lf the well fails required monitoring or periodic testing standards, the well will be shut-in and the
agency notified according to applicable regulations and permit conditions. After investigation into
the cause for the fallure, work plans will be prepared and reviewed with the regulators for
repairing the problem.

3. lf a workover is performed on a well, mechanical integrity testing will be conducted as required by
applicable regulations before the well is returned to service. Copies of all work reports and logs
will be forwarded to the regulatory agencies per applicable requirements,

4. During the period of time required for a well workover or for shut-ins due to MIT failure, the
contingency plans of the facility will include the following:

a. lf shut-in period is sufficiently brief, the fluids accumulated during this period of time will be
held in storage at the facility.

b. lf required due to length of shut-in, fluids will no longer be generated or accepted at the
facility and remaining fluids in on-site tanks will be removed from the facility via licensed
transport vehicles and managed according to applicable regulations.

Should the mode of failure be beyond the limits of economic feasibility to repair, the guidelines for plugging
and abandonment in Attachment Q Will be followed.
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2.P MONITORING PROGRAM

Discuss the planned monitoring program. This should be thorough, including maps showing the number and
location of monitoring wells as appropriate and discussion of monitoring devices, sampling frequency, and
parameters measured. lf a manifold monitoring program is utilized, pursuant to $146.23(bX5), describe the
program and compare it to individual well monitoring.

RESPONSE

The monitoring program proposed for injection operations at this site focuses on the active injection well iiself.
No monitoring program specifically focused on the investigation of injectate containment via dedicated
monitor wells is in place nor is one proposed. The primary iniection interval is the Dundee Limestone
(formation top approximately 2,100 to 2,150 feet BGL). The thickness of the overlying arrestment interval,
including the Bell Shale and a portion of the Traverse Limestone in addition to the additional protection
provided by the overlying Devonian and Mississippian Formation through the top of the Coldwater Shale
create a large separation between the injectate and the waters ofthe USDW quality water above the based of
the Glacial Drift. This separation distance (projected to be in excess of 1 ,200 feet), coupled with the absence
of faults in the area, the significant under-pressure projected for the injection interual, and the suitability of well
construction and operation requirements indicate that no groundwater monitoring program is required at this
facility.

However, a variety of data is collected to monitor the injection well operations, This monitoring takes place
through utilizing both periodic and continuous techniques.

Mechanical Integrity and Periodic Testing

Periodic monitoring is to be performed to conform to both Part I and Part ll mechanical integrity requirements.
Annual testing including reservoir monitoring and annulus pressure testing will be conducted once each
calendar year in addition to Part ll testing which will be performed once each fifth calendar year and will
include one of the following logs (temperature, noise or oxygen activation) per applicable non-hazardous well
regulations. Casing inspection logs may be conducted to investigate corrosion if it is determined to be
necessary due to operational or regulatory concerns when tubing is already removed from th€ borehole
during a workover or stimulation.

Annual Part I mechanical integrity testing for Well No. 1 will include reservoir monitoring as specified in 40
CFR 146.13 (d) in addition to static or dynamic annulus pressure testing. Although test procedures or
methods may be changed based on request of the permittee and approval by Region 5 USEPA staff, the
following procedure is expected to be typicalfor such monitoring. The Beeland Group will provide the agency
with a minimum of 30 days notice of annual testing (when practical) to allow the agency to witness testing.
Such notice is to include proposed procedures for testing.

1. Conduct Well Site Safety Meeting

A. Prior to commencement of field activities, conduct safety meeting with contractors and
personnel to be involved with field services and MIT testing- Ensure that all safety
procedures are understood and review days work activities-

2. Conduct Reseryoir (Fall-Otf or Static) Pressure Test

A. For fall-off, record data regarding test well injection at typical operating conditions
(constant rate). Rate, temperature and fluid consistency will be recorded during the
iniection oeriod. Cumulative volume iniected should also be recorded. Continue
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. injection for a minimum of approximately twelve hours. Note that significant rate
variations may yield poorquality data or require more complicated analysis techniques.

B. Rig-up pressure gauge and run in well to a depth of approximately 2,100 feet or other
depth approved by USEPA consistent with historical measurements.

C. For pressure transient fall-off, obtain final stabilized injection pressure for a minimum of
t hour. Ensure that the gauge temperature readings have also stabilized.

D. After gauge recordings are stable, cease injection and monitor pressure fall-off.
Continue monitoring pressure fora minimum of four hours or untila valid observation of
falFoff curve is observed. For stalic survey, thewellwill be shut-in fora minimum of 48
hours before testing. Static data will be collected by using downhole gauges at an
approved depth consistent with past measurements as approved by USEPA.

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

3. Annulur Pressure Test

A. Stabilize well pressure and temperature.

B. As practical, arrangements will be made for a representative from the USEPA to be
present to witness this testing.

C. Pressurize annulus to a minimum of 500 psig or 100 psig above maximum permifted
operating pressure with liquid and shut-in valve. Install certified gauge on "bleed" type
valve. The annulus may need to be pressurized and bled otfseveraltimes 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.

Part ll (5 year) 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 agency with a notice of Part ll testing to allow the agency to witness data collection activities. Although
Beeland may utilize any acceptable method per USEPA procedure approval, at this time it is proposed that
temperature logglng be utilized forfuture Part ll mechanical integrlty testing. Differentialtemperature logging
to be conducted as follows:

1. Conduct Differential Temperature Log.

A. Shut-in well for stabilization (minimum of 36 hours) prior to running base temperature
tog.

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.

Continuous and Operational Monitoring

The proposed well will have one long string protective casing extending into the injection intervalwith cement
isolating all permeable intervals. Allcaslng strings are intended to have cement circulated from each shoeto

2-59 DanltalaL



UIC Permit Application
Beeland GrouD. LLC

October 6, 2006

the surface. As previously noted in this document, the annulus area between the protective casings and
injection tubing string is to be filled with trealed fresh water. The annulus pressure is to be continually
monitored to detect any leaks in the tubing or casing. lf leaks develop during injection, pressurized annulus
fluid would be iniected into the permitted injection interval, and injected fluids would not be able to contact the
long-string casing above the permitied injection zone. Injectate should therefore have no potentialfor leakage
into un-permitted formations. Details regarding the proposed system components are provided in
Attachments L and M of this document_

Monitoring of physical parameters associated with injection operations will be conducted pursuant to
40.CFR.'146 regulations. At a minimum the monitoring will include, injection pressure, annulus pressure,
iniection rate, injection volume, annulus level, and injectate characteristics. Details regarding this monitoring
follow. Automatlc shutdown capability as specified in Attachment K of this document will be operated to
ensure that maximum pressure or minimum annulus differential requirements are not exceeded.

Annulus and Injection Pressure

Both the injection pressure and the annulus pressure are continuously to be recorded for the well. Electronic
pressure transducers will be placed in pressure taps on the annulus system and injection flow lines. A signal
will sent from these lransducers to a computer recorder and a chart recorder. The automated controlsystem
data will be visually inspected a minimum of once daily for anomalies when the well is operating. As part of
the process and controls, the computer will record maximum, minimum and average information. Differential
pressures are to be obtained by comparison of simultaneous readings of the annulus and injection pressure
transducer readings obtained for the well.

Injection Rate and Volume

The flow rate to the well will be determined by a liquid flow meter designed for continuous monitoring. Flow
rate is to be measured in the flow line to the well. The instrument will send signals to the process control
system that calculates cumulative volume. Beeland reserves the right to substitute equivalent or superior
equipment to fulfil l these data measurement functions at any time.

Annulus Tank Levels

The annulus tank in the well system will have sufficient reseNoir capacity to accommodate the anticipated
volume fluctuations due to temperature and pressure limitations. The annulus tank is equipped with an
armored reflex sight glass, pTessure relief valve and independent liquid fil l nozzle. lf any annulus fluid is
added, it will be recorded by the well operators on an operator log sheet. Annulus tank level is to be recorded
on days when injection occurs.

Waste Characterization and Analysis

Injectate characteristics will be monitored by collecting samples perthe approved waste analysis plan entered
as part of the administrative record for this permit. The waste analysis to be conducted is intended to provide
representative data regarding average injectate chemical constituents. A waste analysis plan prepared in
accordance with applicable information from the USEPA Region 5 Waste Analysis Plan Guidance document
is presented as a supplement to this attachment.
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1.0 INTRODUGTION

1.A. Background

The purpose of this Waste Analysis Plan (WAP) is to characterize the non-hazardous
waste-water that is injected iniothe 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- commercial Glass I
industrial disposal well that is to be dedicated to the injection of fluids generated in
association with a groundwaler remediation project.

Beeland will operate the well under this Waste Analysis Plan in accordance with Title
40 of the Gode of Federal Regulations (40 cFR), Section 146.13 that requires
operators of class I underground injection wells to monitor and analyze the fluids
injected into the well "to yield representative dala 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 .8. Waste Source

The Class I non-hazardous waste to be injected into the Beeland Well No. 1 underthis
waste Analysis Plan include fluids that are to be recovered atthe Bay Harbor, Michigan
Remediation Project along with fluids generated at the disposal well facility operation
itself. These fluids are io be comprised of recovered groundwater and surface waters,
both treated and untrealed, 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 I 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 pari 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 injeclion well locations successfully.
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. lf
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 io 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 permii 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 Gharacterization

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

pH
total dissolved solids
total susoended 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
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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 ihe year, and the remaining quarter shall be considered
subsequent divisions of the year into three-month segments. lf 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 included in the waste sampling for a particular waste
source.

WASTE SAMPLING METHODS

Test Parameter Test
Method

Units

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 601OB mg/L

Calcium EPA 601OB mg/L

Bicarbonate EPA 310.1 mg/L

Sulfate EPA 300.0 mg/L

Ghloride EPA 325.3 mg/L

BTEX EPA 5030/8020 ug/l

lron (Fe) EPA200.7 mg/L

::lllllillli
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Mercury (Hg) EPA747O mg/L

Arsenic (As) EPA 601OB mg/L

Chromium (Cr) EPA 601OB mg/L

Corrosivity (D002) sw-846
1 1 10,9045

pH units

Notes: Beeland reserves the right to select use ofthe cited method or method wilh equalor greater detection limit

Samples will be collected at the point of generation or at the Beeland facility from
transport tanks prior lo unloading wastes into the storage or injection facililies.
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3.0 QUALITYASSURANCE/QUALIry 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 seJ f9{h in ''Test

Methods for Evaluating solid waste", sw-846 and 'Methods for chemical Analysis of

water and wastes", EPA 600/4-791020 as appropriate. Approved sample preservation

techniques from 40 cFR 136.3 will be followed as appropriate. These will 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
|.eserues the option to choose suitable laboratories for testing provided equivalent
QA/QC standards are met.

Standard chain of custody protocols will be followed for waste collection, transport and

analysis. Below are summaries of the minimum sampling and analysis protocols which
will be followed for each characterization 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;

Repofting

1. Sample preservation technique, 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 forwellhead sampling and analysis described in

this plan.

3.8. Sampling Controls

1. Equipment Blanks

lf possible, samples will be obtained directly from the sample tap or valve being used tor ' : . l l l i :
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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. In this case, no equipment blanks will be required. lf 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 ll reagent grade water at ihe laboratory, sealed at
the laboratory, which accompany the sample containers used throughout the sampling
event. The sample containers shall be handled 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. lf
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 identifr and trace a sample from collection to final analytical
results.

October. 2006 Waste Analvsis Plan Beeland Group. LLc Pa*otsk
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3.C. AnalyticalControls

1. Equipment Calibration

Selected laboratories will maintain QA/QC data in accordance with that laboratory's Q/A
plan 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 appropriale instru ment
manufacturer specifications and manufacturer recommended frequencies or as dictated
by applicable laboratory Q/A plans.

2. Dala Reduction

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 ihe 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 will 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

Gertified 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. lnternal 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 replicate
analyses.

October, 2006 Waste Analysis Plan Beeland Group, LLC Pe&ota*
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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 specifles the type of sample (blank, waste'
etc.), sampling date, sampling location, analytical method, method detection limit and
analytical result. The results of analyses and all 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
laboralory. This submittal to the agency will typically be within sixty (60) days of the

I sampling event, unless prior arrangements have been made with the agency due to
. conditions beyond the control of the operator that prohibit such reporting'

October, 2006 Waste Analysis Plan Beeland Group, LLC Psftota*
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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

pta""reni (inctuaing tiE etevation of the top and bottom) of plugs to be used; (2) describe the type, grade'

and quantity of cemlnt to be used; and (3i describe the method to be used to place plugs., including the

method usel to plac€ the well in a state of siatic equilibrium prior to placement of the plugs Also,,for a Class

lll well that underlies or is In an exempted aquifer, demonstrate adequate protection of USDWs Submit this

information on USEPA Form 7520-14, Plugging and Abandonment Plan

RESPONSE

The fo owing completed copy of us EPA Form 7520-14, Plugging and Abandonment Plan, are submitted to

satisfy this r;quirement. ThJmodifications made to this form are to provide consistency with.all.available and

curre;t information. The plan for the well is also summarized in graphical form (Figure Q-1) in this response'

costs associated with the plugging and abandonment of the well 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 I Well.

1 . Install a test gauge on the annulus to perform a static pressure test Ensure that the ennulus is

fluid filled and that the well has been shufin for a minimum of 24 hours. Pressurize annulus to

approximately 500 psig and isolate from the annulus system Monitor annular pressure for one

hour.ThetestwiI Ibe-successful i f thepressurechangeis|essthan3percentofthestart ing
pressu re.

2. Prcoare well and location for plugging. Remove wellhouse' 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 annular 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

L Pump approximately 55 sacks of Class A cement with 4 percent bentonite (14 1 ppg' 1 55 cflsx

yield) below cement retainer and into 6 Zo-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

balJnced plug method. Pump approximately 291 sacks of Class A cement with 4 percent

bentonite ( 14.1 ppg, 1.55 cflsx yield).

11 ' cu to f fwe | |headapprox ima te |y3 fee tBGLandwe |dcapw i thpe rmanen tmarke roncas ing '

r r i
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UIC Permit Application
Beeland Group, LLC
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l i  , ,  .1

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 iniected waste stream,
identification of the depths of ihe injection and conflning 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
willthen deliverthe records to the director at the conclusion ofthe retention period, ordispose ofsuch records
upon written approval of the director.

2-62 ?etrsla#



petrotek Engineedng Corpor-.tion 9088 South Ridgeline Bouleva.d, Suite lO5 Litfeton, Colotldo 80'129 USA (303) 290-9'll'{ FAx (303) 290-9580

October 5, 2006

Ms. Lisa Perenchio
US EPA, Region 5
UIC Section, (WU-16J)
77 West Jackson Boulevard
Chicago, lllinois 60604-3590

RE: Plugging and Abandonment Costs for Class I Well
eroposed 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 I Non-Hazardous injection well at Alba, Michigan in
Antiim County. This w;ll is to be completed as a Dundee injector at a depth of
approximately 2,150'to 2,450' BGL. lt 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
declhiissioning of any related surface facilities. Copies of ihe EPA Form 7520-14 have
been provided ihat summarize the plan. Required financial assurance amounts for this
proposed well 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 Pull ing 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 Cooper, PE



Q celaer,rt voLUMEs, FLUIDS and HOLE SIZE

| | TUBULARS and coMPoNENTS

'12 1l4' Hole, Cemented to SurhcE with 273 saclG

I 1/2' Hole, Cemented to Surfac€ with 264 sacks

291 Sacks Cement, 2,lOO to $ ace

7 sacks Cemenl, 2, 1 50 - 2,1 00'

,{8 Sacks Cement, 2,450'- 2,150'

surface casing: 13 3/8', Driven to retusal

Intermedhle Casing: Ig'8", 36 lbll-, K-55 or J'55, Sel @ 950'

Long String Casing: 7, 26 lb/fr. , J-55 or K-55, set-@ 2'1 50'

Meahanical Plug: Set @ ZtOC'on topofcement r€tainer or otiginal pacl€I

@
(t
\Y./

(U
G\

E
T;-t
l z l

til
E

+/- 850' Lowetmo€t USD\ /
Base of Drifr

Beeland Group, LLC.
A[]a, Mlchigan Facllity

WELLSCHEMATIC
DISPOSAL VIELL NO. 1



UIC Permit Application
Beeland GrouD' LLC

October 6, 2006

2.R NECESSARYRESOURCES

Submit evidence such as a surety bond or financial statement to verity that the resources necessary to close,
plug, or abandon the well is available.

RESPONSE

With respect to financial assurance, a Letter of Credit in the amount of $40,000 will be maintained as required
by applicable regulations. Included as documentation for thjs Response are copies of an independent
plugging cost estimate for the proposed Beeland Group, LLC Well No. 1, a copy of the Letter of Credit that
has been secured for the required financial assurance amounts per applicable regulations. The Letter of
Credit is committed to the State of Michigan, Director of Mineral Wells. A letter requesting the use of this
mechanism to also satisfy tederal financial assurance requirements is included In this response.

Materials to be forwarded to USEPA regarding financial assurance will be forwarded by Beeland Group, LLC
to the following address:

US Environmental Protection Agency
Region 5 UIC Branch, Dl Sectlon
77 West Jackson Blvd. .
Chicago, lL 60604-3590

Wth respect to continued demonstration of financial assurance, the Letter of Credit will be maintained as
required by applicable regulations. Within ninety (90) days after the close of each fiscal year, the Permittee
will obtain verification that the amount used for financial assurance is sufficient to address updated plugging
and abandonment costs and will submit updated financial assurance information if the cost of plugging and
abandonment has exceeded the existing financial assurance. In such an event, the information submitted to
the Director will consist of a letter from the permittee regarding the change in the financial assurance
requirements, verification from the appropriate financial institution regarding the increased financial assurance
and a copy of the independent geologist or engineering estimate of the updated plugging and abandonment
costs.

z-oc ?elsstsk



Beeland Groupn LLG
One Energy Plaza Jackson, Michigan 49201

October 5, 2006

Rebecca L. Harvey, Chief
Underground lnjection 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:
2. Well Location:

3. UIC Application:
4. Owner/Operator Name: Beeland Group, LLC
5. Address: One Energy Plaza

Beeland Disposal Well No. 1
Township30N Range5W SE 1/4of Section 14
Antrim County, Michigan
Pendino

6. Phone:
Jackson, Michigan 49201
(517) 788-e045

I certify underthe penalty of law that I 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, I believe
that the information is true, accurate and complete. I am aware that ihere are
significant penalties for submitting false information, including the possibility of
fine and imprisonment. (Ref. a0 CFR 144.32')

Q QD)M- rofslot
JSpph Tomasik. Vice-President Date Signed
Bhdland Group, LLC

cc: Thomas Wellman, Michigan Department of Environmental Quality
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UIC Permit Application
Beeland Grouo. LLc

October 6, 2006

2,S AQUIFER EXEMPTIONS

lf an aquifer exemption is requested, submit data necessary to demonstrate that the aquifer meets the
following criteria: ('l) does not serve as a source of drinking water; (2) cannot now, and will not in the future,
serve as a source ofdrinking water; and (3)theTDS contentofthe ground water is more than 3,000 and less
than 10,000 mg/l and is not reasonably expected to supply a public water system. Data to demonstrate that
the aquifer is expected to be mineral or hydrocarbon producing, such as general description of the mining
zone, analysis of the amenability of the mining zone to the prcposed method, and time table for proposed
devefopment must also be included. For additional information on aquifer exemptions, see 40 CFR 144.7 and
146.04.

RESPONSE

No aquifer exemption is requested for the injection interval or injection zone at this site. The Dundee
Formation is the primary injection interval while the upper members of the Detroit River Group are also
anticipated to be open to the rathole of the openhole completion. The lower members of the Detroit River
Group will comprise the lower arrestment interval and the Bell Shale will comprise the upper arrestment
interval for the well- All formations of the injection zone are expected to contain brines with salinities
significantly in excess of 10,000 ppm. The Dundee Formation is separated from the lowermost USDW by a
number of hydrocarbon bearing formations that also contain brines with salinities well in excess of 10,000
ppm in the area. The Dundee Formation is used for the injection of Class ll fluids in Star Township and
elsewhere in Antrim County and surrounding counties. As discussed in Response 2.l, , laboratory analyses of
a fluid sample taken from the Dundee will be submitted as part of the completion report for this well.
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UIC Permit Application
Beeland Group, LLC

October 6, 2006

2.T EXISTING EPA PERMITS

List program and permit number of any existing EPA permits, for example. NPDES, PSD, RCRA, etc.

RESPONSE

The Beeland Group, LLC currently retains no permits for the AIba, Michigan facility. As facility construction is
pursued, applicable permits will be obtained as necessary.
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UIC Permit Application
Beeland GrouD, LLC

October 6, 2006

2.U DESCRIPTION OF BUSINESS

Give a brief description of the nature of the business.

RESPONSE

The Beeland Group, LLC is a privately owned Michjgan LLC that is wholly owned by CMS Energy
Corporation. The limited liability company purchased the Beeland property in 2006 for the sole purpose of
installing and operating a Class I non-commercial injection well. Approval is being rcquested to install this
well to iniect non-hazardous fluids generated from the operation of the remediation of groundwater and
surface water at the Bay Harbor, Michigan facility managed by CMS Energy Corporation.
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September 29,2006

Mr. Brian Conway
State Historic Preservation Officer
State Historic Preservation Offtce
Michigan Historical Center
702 West Kalamazco Street
P.O. Box 30740
Lansing, Ml 48909-8240

Re: National Historic Register Determination Request
New Underground lnjeclion Well Location
Well Name: Beehnd Disposal Well No. t
Well Location: Township 30N Range 5W t 1/2; SE 1/4 of Section 14

(49S SL, 1320' EL)
Antim County, Michigan

Dear Mr. Conway:

In order to apply for a United States Environmental Protection Agency (USEPA) permit
for an underground injection well, the USEPA regulations require a determination that
the injection well will not impact any properties listed or eligible for listing in the
National Register of Hisioric Places. The well will be located as shown on the
enclosed attachment. Please renriew this well iocation to make a determination in this
matter. Please contact our office in writing at the address above with your
determination so that we may brward the information to the USEPA.

should you have any questions or require any additional information regarding this
location, please feei free to call me at (303) 290-9414 ext 15.

Sincerely yours,

Petrotek Engineerin g Corporation
Ken Cooper, PE

Enclosure: Antrim County Topo Map Showing Beeland

cc: Ms. Lisa Perenchio - USEPA Region 5
Mr. Ray Vugrinovich - MDEQ

No. 1 Location


